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Introduction 

 

If your brain changes in response to experience, then you have 

the opportunity to deliberately help your brain change again 

based on new experiences you create. 

 

—Michele Rosenthal 

 

Trauma affects your brain in a variety of ways from how it processes information to the 

cues it sends your bodily systems to the size and functioning of structures involved with 

memory and cognitive processing.  

For many decades scientists believed that your neurological structure was set by the 

time you were a teenager. Developments in the field of neuroscience over the past 

decade, however, have proven how wrong that assumption was: Your brain changes 

throughout your lifetime and until your very last breath. 

This is terrific news for trauma survivors. Knowing that your brain can continue to 

change can be a foundation for hope, belief and a fundamental approach to healing 

after trauma. 

The fact that your brain changes is, of course, the reason post-trauma issues occur: 

Trauma happened and your brain changed in response to that experience. Following the 

logic it makes perfect sense that with further experiences your brain can and will change 

again. The importance of understanding the science behind brain change lies in how it 

explains: 

 why and how symptoms happen, plus why you can’t immediately interrupt them 

 which brain structures are most affected, plus how that interferes with your 

functioning 

 how easy and often healing change can occur, plus how you can create that 

result 

You don’t have to be a scientist to implement science in your healing. All you need are 

basic facts to help create strategies that allow you to engage your brain in a retraining 

process to reduce symptoms and optimize functioning in ways that support recovery. 
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4 Top Facts About  
How Trauma Affects Your Brain 

 

 
Knowing the top facts about how trauma affects your brain would have really packed 

some power into my recovery process! Instead, I bumped around in the dark thinking 

the problem was me and fearing there was no way to reduce my symptoms of 

posttraumatic stress and the distortions trauma caused. Luckily, I found my way to fully 

heal PTSD, but it took a lot longer than it needed to and made me feel much worse 

about myself than I deserved. 

While I’ve been working on my next book, Your Life After Trauma: Powerful Practices to 

Reclaim Your Identity, I’ve been interviewing neuroscientists and studying up on how 

trauma affects your brain — which it does, in many ways! Now I want to share all of this 

knowledge with you. To give you a sneak peek at some top truths you need to know, 

consider these facts: 

 Your brain has three different levels all related to different types and areas of 

functioning.  

 Trauma affects them all and causes dysregulation in your overall functioning that 

creates the symptoms you experience every day.  

 Many of the changes can be reversed.  

 The most-difficult-to-reverse alterations occur in the area of your “reptilian” 

brain; the part of your brain with the fewest neurons, which means it learns 

really, really slowly. This is the area tied to your instincts and survival responses. 

There are many structures in your brain that engage during a traumatic moment, but 

there are four important ones that play critical roles when you’re in survival mode: 

 Brain stem 

 Amygdala 

 Hippocampus 

 Pre-frontal cortex 

How these four structures interact and how they function individually affects how you 

feel during and also after trauma. When they over- or under-function they change how 

you think, process information, sleep and even behave. 
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Your body and mind are designed to fluctuate between response and repair. Due to the 

increase or decrease in several chemicals that send messages to different systems your 

body knows to gear up to fight/flee/freeze or rest and restore. 

After trauma, however, some of these chemicals can remain high. For example, the 

stress hormone, cortisol. When this powerful stress responder is pegged at the high end 

of its range it causes far-reaching effects on your brain, including the inability to lay 

down a new memory, or even access an old one. The presence of cortisol lessens how 

effectively brain cells communicate with each other by interfering with the function of 

neurotransmitters, the way those cells send messages. 

While there are many other ways your brain becomes dysregulated after trauma 

research has shown that healing does happen. Three fascinating findings about how 

your brain changes – again and again – in relation to trauma inclue: 

 

1. When your amygdala over-reacts to trauma (signaling you constantly about 

threat and danger) it can actually increase in size. 

 

2. When your hippocampus under-reacts to trauma (stops fully processing and 

storing memories) it can actually decrease in size. 

 

3. With treatment both of these changes can be reversed: the amygdala can shrink 

back and the hippocampus can regain normal size. 

For more information listen to the free How Trauma Affects Your Brain webinar series. 

  

http://www.changeyouchoose.com/webinar-archives
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Neuroplasticity: What It Is and Why It Matters 

 
 
Let’s say you get hit on the head and the part of your brain responsible for smell gets 

knocked around and damaged. Does that mean you’ll never smell again? Or let’s 

imagine your vestibular system gets decimated and you lose your ability to balance. 

Does that mean you’ll never walk, run, or drive for the rest of your life? If you lived in 

the 1600s (or even up into the late 1900s), experts would have told you without a doubt 

that your disability would be permanent. 

In the "mechanistic biology" movement that gained traction around the time of Galileo, 

science and society viewed nature, the body, and the brain as organisms that functioned 

as specifically organized machines. After childhood, it was assumed, your brain would 

change only when it began to decline with age. In the absence of technology to prove 

otherwise, for centuries the field of neuroscience operated under the belief that your 

brain’s development is fixed and your senses (the way experiences get into your mind) 

are hardwired. All of this defines a theory of "localization": the idea that each part of 

your brain has a specific and unvaried function.  

Now let’s imagine that, although scientists bought into that theory for decades, none of 

it is true. Let’s imagine your brain as an ever-evolving mechanism that grows, learns, 

and compensates over the course of your entire lifetime. It’s this kind of imagination—

and the proof we now have, thanks to advances in brain imaging technology—that’s 

changing the world of neuroscience today. Over the past 10+ years neuroscientists have 

been exploring the concept of neuroplasticity and discovering that the brain is more 

dynamic than previously believed.  

"Neuro" stands for the nerve cells and systems your brain uses to transmit electrical 

impulses that serve as messages to excite or inhibit parts of the brain. "Plastic" points to 

the idea of being changeable. Together, the words relate to the popular idea that the 

brain can change. In fact, what scientists discover more and more is not only that the 

brain is capable of change; it is very willing to do so. Stroke victims are being 

rehabilitated through new methods that challenge the brain to redevelop lost function. 

Blind people are learning to "see" through the sensitivity and stimulation of other 

senses. Training the brain’s ability to imagine can even teach it to eliminate pain in 

amputees with phantom limbs.  

The major theories underlying neuroplasticity are all about how the brain makes new 

connections. The most popular way to describe the brain-change process is through the 

idea that neurons that fire together wire together. This phrase expresses the process by 
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which neurons form new connections based on the frequency with which they 

simultaneously engage. The more often neurons fire together, the more entrenched 

that neural pathway becomes and the more indelible and long-lasting is the change.  

Real estate in the brain is highly competitive; use it or lose it rules the day. When you 

develop and repeatedly use neural connections, they become stronger and edge out 

unused neural pathways, eventually taking over that space in the brain. Through a 

process of pruning, your brain constantly changes its landscape by eliminating unused 

neural pathways to make room for more efficient and immediately useful connections. 

The implications of this new knowledge are vast. From overcoming an accident to 

rehabilitating an illness to staving off dementia, we now know that significant positive 

functional change can often be achieved .   

Whether it’s by choice (you want to learn a new language) or by necessity (you’re in 

rehab for your left side after a stroke), your brain has the potential to alter itself, 

develop new aptitudes, even compensate for lost capabilities. While at one point 

scientists were afraid to use the word "neuroplasticity" for fear they would be belittled, 

today it’s a cutting-edge field giving rise to bestselling books and life-changing programs. 

All of this matters because it gives us hope for the future. Knowing your brain is uber-

talented means you probably can learn, do or achieve that goal you’ve been eyeing but 

fear you might fail. Go on. Imagine. Try. Your brain is designed to succeed. 
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Interview with Dr. Andrew Hill: 
Neuroscientist & Neurofeedback Expert 

 

 

The second chapter of my book, Your Life After Trauma, explores how trauma changes 

your brain. For the inside scoop, I’ve been interviewing Dr. Andrew Hill, a cognitive 

neuroscientist who’s studied attention and self-regulation. The Director of 

Neurocognitive Services at Alternatives Treatment in Beverly Hills, Dr. Hill is a lead 

scientist for truBrain, a cognitive nutrition company. A professor at  UCLA, Dr. Hill uses 

neurofeedback in his private practice to empower clients.. 

What is neurofeedback (NFB)? 

NFB is biofeedback in brainwaves. We’re simply pasting electrodes onto your scalp and 

measuring the different bands—alpha, beta, theta, delta, gamma—that you’re 

producing moment to moment. The ratio of those bands tends to go along with 

different types of arousal. If your beta is much higher than your theta, you’re very 

attentive. If your theta goes higher than your beta, you’re often distracted or impulsive. 

What are the signs that someone would be a good candidate for NFB? 

I believe that two-thirds of mental illness is a problem of regulation. Frontal executive 

function in your brain is an issue in all kinds of things. In ADHD. In addiction, we have 

hypofrontality (an underactive frontal lobe). In Post-Traumatic Stress Disorder, it’s an 

inability to stop your brain from pushing you around. If you’ve got impulsivity and 

problems focusing or controlling attention or inhibiting behaviors, those regulatory 

things are driving you and you’re a great candidate. Someone with a personality 

disorder—not a great candidate. Someone with anxiety, ADHD, major depression, PTSD, 

OCD, sleep problems, failure of the brain to regulate appropriately—great candidate. 

What are the benefits someone might see from NFB? 

I do a quantitative assessment with the electroencephalogram and look at your brain 

map to see how it differs from the typical. Just seeing your physiology and 

understanding what’s going on is very empowering. Then, we can train for executive 

function: the prefrontal cortex does most of its job by being inhibitory. As you train up, 

the mind becomes calmer and less reactive. We also often do profound relaxation 

training, where you’re sitting with your eyes closed and listening to gentle sounds and 

training up the real, slow, relaxing brainwaves. This training produces a light trance that 

is a very healing state. Between training up the executive function and the relaxation 
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state, you can really balance your brain between frontal and posterior attention systems 

and reintegrate them and find your mind quieter, less reactive; attention is easier to 

stabilize and it’s easier to pay attention for long periods of time. And, of course, sleep 

tends to get fixed when you’re working with attention and anxiety because they are 

dysregulated arousal states. 

Explain how NFB can help reduce anxiety. 

I would look at the posterior cortex and see if it’s going into a relaxed alpha state or if 

it’s staying in a high, engaged theta state. I would measure how much alpha is 

produced. Then, as the alpha fluctuates, I would program the computer to trigger a 

chime, tone, or moving animation. The brain likes to receive input. So whenever the 

brain gets this reward, it learns, “I want to make more of that stimulus.” Over time this 

process trains you to produce more/less or faster/slower of the brain waves you’re 

training. It’s a process that takes twenty, thirty, even forty sessions, but you can really 

exercise shifts around the patterns in your brain. 

How is NFB helpful in ways that differ from, say, meditation? 

Not everyone can get to that state of maintaining a practice of internal control. It’s often 

hard to get those initial skills established. NFB is noncognitive. I push your brain around 

gently, shaping it with operant or instrumental conditioning. You tell me, “That felt 

better, or that felt worse. I slept better. I was less anxious.” As we do more of it, 

eventually we start giving you additional internal states to access and to practice. It can 

often be an adjunct for someone who is in therapy, or has a meditation practice. It’s 

training the regulatory outliers that we find in your brain map. We’re giving you a 

different set of responses to help train the regulatory aspects of your mind. 
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The Neurofeedback/PTSD Connection: 
Re-regulating a Dysregulated Brain 

 
 
In World War I a German psychiatrist named Hans Berger was almost killed by a 

runaway piece of machinery during a military operation. Hundreds of miles away at that 

moment, Berger’s sister knew for sure that her brother’s life was in danger. How could 

this be possible? Berger decided to probe the mystery.  

Using a primitive string galvanometer (an instrument to detect and measure electric 

currents) attached to the scalp, he began measuring the oscillatory brain waves 

(repetitive neural activity in the central nervous system) that could be identified through 

the scalp and skull. He named the waves alpha (the conscious and relaxed brain’s 

normal electrical activity), beta (faster frequency related to mental effort and thinking, 

including anxiety), delta (the slowest frequency found in sleep, plus injury or deep 

depression), and theta (the gateway connecting the conscious and subconscious minds). 

Berger’s curiosity launched a new therapeutic field. A type of biofeedback, 

neurofeedback (NFB) provides real-time expression of electroencephalography (EEG)—

the tracking and recording of brain waves—to display brain activity and teach self-

regulation. Knowing that your beta waves are overactive, for example, you can use NFB 

can help you train them down while training up your alpha waves. 

Up until about 1990, the primary use of the EEG was to detect seizures and their 

likelihood, traumatic brain injury (TBI), and clinical death. There was no system that 

could match certain brain waves to clinical syndromes like anxiety or depression. That 

changed with the rapid evolution of computers and new technology for mapping brain 

waves on large numbers of people to determine what patterns are normal. As computer 

processors advanced in capability, researchers refined their work. Not only could they 

detect epilepsy, for example, but they could also localize and determine the severity of a 

TBI and even pinpoint exactly what kind of ADD or ADHD a child had via quantitative 

electroencephalography (qEEG), which correlates EEG data with associated behavior.  

HOW DOES NEUROFEEDBACK WORK? 

In 2009 I attended the annual Trauma Conference in Boston, hosted by Bessel van der 

Kolk, the father of modern theory about treatment for post-traumatic stress disorder 

(PTSD). The major focus of the conference was the idea of using NFB to help reduce 

PTSD symptoms. I spoke with several of the neuroscientists, asking everyone the same 

question: “Can NFB heal PTSD?” They explained that NFB helps retrain the brain by 

creating long-term change at the synapses, which can reduce and even eliminate certain 
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symptoms. Usually NFB is used in conjunction with other clinical therapeutic 

approaches. Stephen Larsen, Ph.D., author of The Neurofeedback Solution: How to Treat 

Autism, ADHD, Anxiety, Brain Injury, Stroke, PTSD and More (Healing Arts Press), 

explains: “Neurofeedback is in a unique position, right between physiology and 

psychology…. It can accomplish the same kind of up-regulation and down-regulation of 

the CNS [central nervous system] that pharmacology prides itself on being the only 

agent of—and it does this without flooding the entire CNS with chemical agents.” 

After the conference I was curious to see NFB in action, so I went to the Center for Brain 

Training in Jupiter, Florida. In a demonstration the subject had several wires attached to 

his scalp and was seated in front of a computer monitor on which was displayed a game 

of Pac Man. The goal was for the subject to use his brain to manipulate the icon around 

the screen.  

Of course, this was no ordinary video game. Based on real-time EEG feedback, the 

computer program altered itself to force the subject to use his brain in ways that 

increased or decreased specific types of brain waves. At the heart of NFB procedures is 

the goal of training the brain to be intentional in how it controls its activity; this is how it 

learns to self-regulate. Using video or sound for positive or negative feedback based on 

brain activity, NFB allows subjects to actively engage in their brain function rather than 

be at its mercy.  

USING NEUROFEEDBACK TO TREAT PTSD 

In the five years since I attended the Trauma Conference, use of NFB for PTSD has 

evolved in step with the continued development of the field of neuroplasticity, which 

illuminates the potential for brain change in neural networks. A significant aspect of this 

focuses on harnessing the power of attention. For many PTSD survivors, connectivity in 

the salience (active attention focused outside the self) and default (the brain at wakeful 

rest unfocused on the outside world) systems can be altered. The anterior cingulate, for 

example—the part of the brain that enables you to switch your attention from one 

object to another—can lose functionality, leaving the brain unable to switch attention at 

will. This can cause survivors to experience many negative effects, including obsessive-

compulsive thinking or hyperarousal, the act of noticing threat even when none exists. 

Recent NFB research results, released in 2013 from a study at the University of Western 

Ontario, conclusively indicate that neurofeedback offers ways to train the brain that 

support its ability to choose where it places its focus of attention. The research, 

achieved by studying 21 survivors with PTSD related to childhood abuse, used functional 

magnetic resonance imaging (fMFI) in conjunction with EEG to assess whether 

neurofeedback could help adjust emotional processing in PTSD. Patients’ resting-state 
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brain activity was captured just prior to and again after a 30-minute NFB session. The 

results were clear: The EEG and fMRI network activities (plus subjects’ self-reported 

changes in calmness) qualified NFB’s ability to modify aspects of the brain involved in 

emotional processing.  

This proves that critical brain networks involved in moderating emotion and cognition in 

PTSD can be recalibrated through NFB. 

Scientifically, of course, this news is a big win in the fields of PTSD treatment and NFB, as 

the results suggest even more concretely that not only can the brain change but we can 

choose how it changes and then effect those changes ourselves through specific 

repetitive actions. But I’m not a science geek. When I hear this kind of news, I don’t 

think of synapses or neurons, the possibilities of imaging apparatus, or the exultation of 

scientists who worked hard to develop a successful experiment. I think of the 21 

subjects who went from feeling out of control in their own minds and bodies to 

recognizing there is a way for them to reclaim bits and pieces of themselves that trauma 

stole away. I think of the suffering of every PTSD survivor worldwide and how many are 

overmedicated or die from accidental overdoses. The research results are exciting, as 

they point to a noninvasive, nonchemical, nontraumatic way of bringing peace and 

healing to those deeply suffering. One day we might heal millions of people, and I want 

to high-five the researchers and all the NFB practitioners who help survivors transform 

dysfunctional neural networks into new and more highly functional minds. 
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Reconditioning Fear of 

Emotional Triggers 
 

 

Due to a traumatic childhood illness that quarantined me in a hospital room for several 

weeks I used to find it tough to feel calm and relaxed in a hospital setting. That made 

me a difficult patient, especially when later tests necessitated a hospital visit. From the 

moment I crossed the hospital threshold I’d start to shake, my mind went numb and I 

shut down emotionally. This was an involuntary reaction. Why? Because fear memories 

not only hardwire emotions but also associate the environment of their origin with 

those emotions. 

As a species, we’re hardwired to learn from fear. In fact, our survival depends on it. 

From the caveman who learned to run from a tiger to your own negativity bias—a 

psychological phenomenon that causes you to more easily and quickly recall unpleasant 

experiences than positive ones—we’re genetically predisposed to heed fear to prolong 

our lives. The problem comes when that fear unnecessarily causes disruptions in normal 

functioning. My grandmother was terrified of boats and large bodies of water because 

as a child she’d nearly drowned in a lake. This type of fear activation happens in less 

critical moments in your life all the time. Think of a fear you have. Now, think of where 

you originally learned that fear. How calm and positive do you feel in that environment? 

For people with anxiety disorders, including Post-Traumatic Stress Disorder (PTSD), this 

type of learned fear memory loop builds a mechanism that sensitizes them to triggers 

that lead to exaggerated symptoms that can become debilitating. 

Is there a way to stop all that from happening? Approaches like Prolonged Exposure 

Therapy (PE) offer processes that recondition subjects to experience a fear-inducing 

event in a new way. Through PE’s behavior and cognitive behavioral therapy, subjects 

are taught to engage rather than recoil from triggers. They re-experience fear-inducing 

and traumatic events through imagination, memory, virtual programs, or actual return 

to the location. Working through this process several times allows people to become 

desensitized to the memory, and eventually agitated responses dwindle and even 

vanish. While PE is a popular program, the process itself can be very uncomfortable, 

which is why new research about inhibiting fear learning sounds very interesting, 

indeed. 

The journal Science recently reported that researchers have identified and isolated a 

specific structure that ties fearful events to their environments. The usual process of 

memory works like this: 
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The hippocampus contains neurons that regulate whether the memory of a place or 

certain context is connected to feelings of fear based on a negative experience. Called 

“interneurons,” they act as conductors between afferent (sensory) neurons, which 

receive information from the peripheral nervous system, and efferent (motor) neurons, 

which transmit signals from the brain. Located only in areas of the central nervous 

system that need to connect, interneurons process a fearful memory and pass it to 

another part of the brain that associates it to content, context, or location. 

Working with mice, Columbia University researchers conditioned the animals to fear 

being placed in a box due to the consistent experience of being shocked while in it. 

Then, the team deactivated interneurons in a specific area of the hippocampus 

necessary for contextual memory retrieval. The inhibition of these interneurons allowed 

an increase in a specific type of excitatory cell that prevents fear learning. Result: The 

mice exhibited no fear when placed in the box. The researchers suggest that inhibiting 

the interneuron’s ability to transmit impulses received from other cells will prevent 

uncomfortable stimuli from being included in how the hippocampus tags contextual 

representations during the fear learning process.  

Bottom line: This experiment further unravels both how we form and retrieve 

memories, plus how we can undo some couplings that actually work against positive 

outcomes for survival. Anxiety disorders and PTSD create so much stress on the mind 

and body that they lower immunity and can actually contribute to shorter life span. So, 

what begins as a hardwired survival mechanism can become enormously detrimental to 

survival itself.  

As Susan Jeffers eloquently explained in her book, Feel the Fear and Do It Anyway! 

(Ballantine Books), at the base of all fear is the pervading sense of “I can’t handle it!” As 

a post-trauma coach and trauma survivor myself, I tremendously value the effort 

involved when any of us do the work required for learning to mitigate emotional and 

physiological responses to the past. Such exercises are a prime process for mining the 

ore of post-traumatic growth 

The idea that we might find a way to help the brain work more efficiently in the area of 

fear is intriguing, especially if it allows us to evolve one step closer to discovering ways 

to make our brains update their survival mechanisms. I worked hard and long at 

rewiring my hospital memories and ultimately succeeded through a variety of methods. 

I am now calm and in charge in hospital experiences. Proof that rewiring can be done! 

  

http://www.amazon.com/Feel-Fear-Do-Anyway/dp/0345487427/ref=sr_1_1?s=books&ie=UTF8&qid=1401202649&sr=1-1&keywords=susan+jeffers+feel+the+fear+and+do+it+anyway
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Anxiety and Mood: How Your Brain 
and Immune System Collaborate 

During the Stress Response 

 

 

We know that stress—especially of the traumatic variety—can affect the shape and 

function of structures in the brain. For example, studies on survivors with post-

traumatic stress disorder (PTSD) reveal that the amygdala (the almond-shaped threat 

and danger detection center of the brain) can actually enlarge in the presence of an 

ongoing, unmitigated survival response. Conversely, the hippocampus (a horseshoe-

shaped entity adjacent to the amygdala responsible for consolidating memories) can 

shrink when an overactive stress response hijacks its functionality. Understandably, 

when brain structures malfunction, aberrant behaviors result: PTSD survivors often 

exhibit an exaggerated startle response, hyperarousal, and hypervigilance. Plus, they 

experience a maddening frustration with memory issues.  

It makes sense: The neurophysiological response to trauma can alter the brain in ways 

that continually affect survivors’ behavior. Can the immune system have similar effects? 

Very possibly. Research published in the Journal of Neuroscience and Biological 

Psychiatry suggests that your immune system can alter both your mood and your 

behavior. 

Last summer researchers at Ohio State University, led by John Sheridan, professor of 

oral biology and associate director of Ohio State's Institute for Behavioral Medicine 

Research (IBMR), stumbled upon some interesting data: In the presence of prolonged 

stress, the brain (in a process that confirms two-way communication between the brain 

and the rest of the body) calls up cells from the immune system. Recruited by the 

brain’s stress signals to the bone marrow, monocytes (the largest of all white blood 

cells) travel to specific brain areas affected by the stressor and produce inflammation, 

which leads to anxiety-like behavior.  Once they’ve traveled to the brain, monocytes 

don’t respond to the body’s natural anti-inflammatory steroids and evidence qualities 

that signify a more substantial inflammatory state. 

Researchers discovered the effusion of monocytes in the brain related to stress by 

subjecting mice to stressors that mirrored causes of “fight or flight” in humans. What 

scientists found was that the level of anxiety-like symptoms corresponded to increased 

levels of monocytes in the mice’s brains. Furthermore, these cells encircled blood 

vessels and infiltrated tissue in areas of the brain associated with fear and anxiety, such 
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as the prefrontal cortex, amygdale, and hippocampus. While the presence of monocytes 

impacted the animals’ behavior, however, it did not cause damage to the brain tissue. 

The significance of the data lies in the accepted concept of the neurobiology of mood 

disorders, which primarily focuses on the idea of behavioral conditioning. The Ohio 

State University findings, however, suggest that something outside the central nervous 

system can also have a significant effect on behavior. These results set the stage for the 

more recent findings from a new set of experiments also led by Sheridan, findings that 

seem to reinforce the implications of the original data. 

In the new research, mice were subjected to the same type of “fight or flight” chronic 

stress, allowed to recover, and then (24 days later) subjected to a single acute stressor—

to which some magnificently overreacted by quickly returning to a biologically and 

behaviorally chronic stressed state. The crown jewel in this experiment was the 

difference between mice that did and didn’t have spleens. I’ll explain. 

Likened to a large lymph node, the spleen’s many jobs include filtering the blood, 

holding a reserve of blood, and acting as a warehouse for half the body’s monocytes. 

Once called up from the bone marrow, monocytes are stored on standby in the spleen, 

from where they can be launched when the next stressor occurs. In the case of the 

experiment, mice whose spleens (and, hence, the activated monocytes) were removed 

showed zero signs of any significant stress response reactivation. Why is this relevant? 

Because it illustrates the spleen’s role in providing lodging for sensitized immune cells 

and their subsequent effect on the mood and behavior of the subject.  

Since they have only been conducted with mice, the experiments’ results have 

limitations. Still, the research and its implications about the immune system’s 

involvement in the stress response open ideas about the underlying cellular 

mechanisms related to the effects of stress. They also offer possible new ways of 

approaching how we might help humans who get caught in the loop of a sensitized 

immune system and its triggers. Not, of course, by removing their spleens, but perhaps 

by finding ways to subdue the sensitized monocytes so that the immune system stress 

response becomes mediated.  

When it comes to healing the effects of stress, then, part of the problem may very well 

hide out of all places in your spleen. 
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Train Your Brain:  
How to Reduce Anxiety Through 

Mindfulness & Meditation 
 

 

Back in the 1960s Dr. Paul D. Maclean devised the Triune Brain model as a way to explain the 

brain’s evolution while reconciling rational human behavior with more primal and violent 

outbursts. The Triune Model suggests three parts to the brain: 

Reptilian (posterior, brain stem): the source of instincts 

Paleommamalian (mid-brain): the source of emotions 

Neomammalian (cortex): the source of rational thought 

In this hierarchy, the older brain structures (reptilian, paleomammalian) are ruled by the 

newer one (neomammalian). The cortex regulates and inhibits instincts and emotions so 

that you control behaviors and responses. 

When you experience extreme stress, however, this model often becomes disrupted: 

Your survival instincts assume control. In this scenario, the lower brain structures hijack 

and override the cortex. Theoretically, when stress ends, you shift out of survival mode 

and back into regulated mode. Sometimes the shift fails to properly or fully occur, 

however. When this happens, the rational mind doesn’t reclaim control and the lower 

brain, with nothing to inhibit it, floods you with so much stimuli you shift into meltdown 

mode. Reclaiming control relies on helping your neomammalian brain resume its 

regulatory and inhibitory activities; the key to this is your prefrontal cortex.  

Known as the seat of your executive function, the prefrontal cortex affects self-

regulation, decision-making, and attention processes. After high stress, this part of your 

brain can experience a decrease in its capability. From lessened blood flow on the left 

side (the location of analytical processes) to increased activity on the right (the location 

of sadness and anger), alterations in your prefrontal cortex can cause stimuli flooding, 

emotional overwhelm, and dark mood swings. Getting your cortex back on track (or, as 

one neuroscientist described it to me, “getting your drunk CEO sobered up and out from 

under the desk”) can be done naturally through two simple daily practices. Both 

processes train your ability to focus your attention, the major inhibitory effort of your 

cortex. 
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Mindfulness 

Many times the lower brain structures focus on the past or the future. Mindfulness 

deliberately places attention in the present moment, activating the cortex through an 

observational process that shuts down unnecessary instincts and emotions, while 

activating rational thinking. Try this exercise two to five times per day (in moments of 

tension and also relaxation): 

1. Deliberately pause what you’re doing. 

2. Take a deep breath in; imagine in your mind taking a step back. 

3. Turn inward; notice what you feel inside your body and mind. 

4. Suspend judgment; let anything come up. Observe without evaluating. 

5. Label what you notice (“I’m feeling _______________”). 

6. Observe the experience as if you were watching a friend move through it. 

7. Notice when the (intense) emotion or experience subsides. 

8. Redirect your attention to a pleasant or desired focus. 

Meditation 

The process of meditation is a terrific strategy for training your brain in the area of 

attention because it deliberately creates neural pathways dedicated to deliberate 

control of your focus. Studies have shown that in as little as five minutes per day over a 

period of just ten weeks, meditation can significantly increase prefrontal activity and 

strength, resulting in a quieting of your overall mind and specific lower brain structures. 

The myth about meditation is that you have to empty your mind in order for it to be 

successful; that’s false. In fact, your mind must wander in order for meditation to have 

the desired training effect. Try this: 

For just five minutes every day take yourself to a quiet, safe space and close your eyes. 

Choose something to focus your mind on; this can be a sound, a word, an image, 

anything. Let all thoughts subside and maintain an attentive focus. When your mind 

wanders or becomes chatty, simply redirect it to your chosen focus (and know that 

every time you do, you are successfully training your brain). 

Mindfulness and meditation are the top two most effective brain trainers to support 

optimal prefrontal cortex functioning. The more you incorporate them into your daily 

experience, the more you will be training your brain to recalibrate, balance, and control. 

An added bonus: The more you strengthen your brain in moments of low stress, the 

better it will respond in high-stress situations. 
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The #1 Brain Fuel—and  
the Best Ways to Get It 

 
 

Are your habits hijacking your brain’s functionality? While sleep deprivation and other 

exhausters have an impact on brain efficacy, eating habits have the largest effect on 

how you boost or deplete your brain activity. With a well-chosen plan to ingest, 

manage, and maintain the #1 brain fuel, you can enhance how well you remember, 

learn, concentrate, and behave. 

 

According to research provided by The Franklin Institute Resources for Science Learning 

web site, an online science education organization, glucose (also known as sugar) is your 

brain’s sole fuel source. Directly obtained from the food you eat (such as grains, 

legumes, fruits, vegetables, dairy products), glucose breaks down from carbohydrates 

into sugar in your stomach and then is absorbed into your bloodstream. Once in the 

brain, glucose energizes mitochondria (the organelle in each cell responsible for 

respiration and energy production) to convert chemical energy into a compound that 

can be used for cell energy.  

Neurons, the primary information conductors in your brain, cannot store glucose; they 

depend on a constant supply delivered by the bloodstream. Always in a state of 

metabolic activity (even while you sleep), neurons have a constant need for energy so 

that they can manufacture enzymes and neurotransmitters, plus process bioelectric 

signals that communicate throughout your nervous system—a mechanism that 

consumes one-half of your brain’s energy (and almost 10% of your body’s total energy).  

While brain cells require twice the amount of energy of cells throughout the rest of your 

body, glucose rapidly depletes during mental activity. In fact, recent studies prove that 

mental concentration significantly depletes glucose in areas related to memory and 

learning, specifically in the hippocampus. Understanding how your brain uses energy 

might put you on track to be very aware of your habits and to fuel your brain with 

enough glucose for it to succeed.  

Some tips to consider: 

A quick fix of sugar (like a sugary snack or soft drink) is the wrong way to go. Your 

blood sugar level will spike, which causes your pancreas to secrete insulin, triggering 

cells throughout your body to extract excess glucose from your bloodstream and store it 

for future use. When this happens, the glucose available to your brain drops, neurons 

experience an energy crisis, and you feel foggy, spacey, weak, and confused. Technically 
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this state is called hypoglycemia. While in it, you will find it incredibly tough to 

concentrate, think, or act. 

Minimize blood sugar swings by ingesting complex carbohydrates. Available in natural 

foods such as slow-cooked oatmeal, beans, lentils, sweet potatoes, brown rice, and rye, 

complex carbohydrates contain long chains of sugar molecules that your liver slowly 

breaks down to short glucose molecules accessible as energy in your brain. The cell walls 

in natural food resist the process of digestion, so sugar is broken down and released into 

the bloodstream at a much slower pace. These types of foods become great sources of 

brain fuel as they minimize blood sugar swings, stabilize energy delivery, and optimize 

mental processes. 

Eat in threes. This simple plan, suggested by nutritionist Mark McDonald and Dr. 

Mehmet Oz, offers a terrific strategy that takes the guesswork out of fueling your brain 

in two easy steps: (1) Eat every three hours to support your body’s natural feeding 

rhythm, (2) Compose meals of one-third protein, one-third healthy fats, one-third 

complex carbohydrates. 

Make good food choices. Consume glucose-balancing foods in each of the three major 

categories:  

Protein: cheese, chicken, eggs, fish and shellfish, Greek yogurt, quinoa, 1% organic milk  

Fiber: almonds, apples, baby carrots, barley, cantaloupe, flaxseed, strawberries, sweet 

potatoes, watermelon, lentils, oatmeal, oranges, pears  

Fats: avocado, pistachios, peanut butter, walnuts. 

Note: Blood sugar levels primarily link to the type and amount of food you consume, 

plus how your body creates and uses insulin (the hormone that transports sugar to your 

cells). Like everything in your body, glucose levels need to be balanced: While too little 

glucose can cause brain fatigue, over a period of years too much glucose can result in 

hyperglycemia and/or diabetes. 

In our on-the-go lifestyle, it has become normal to sacrifice healthy, dependable eating 

habits for efficient scheduling and productivity. With a little attention, however, it’s easy 

to supply your brain with the constant energy it needs so that you can feel more calm, 

organized, and focused throughout the day.  
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The Process of Attention: 
How You Can Use It to Change Your Brain 

 

 

In The Biology of Belief, Dr. Bruce Lipton asserts that the subconscious mind can process 

approximately 20,000,000 bits of information per second, while the conscious mind 

processes only around 40,000 bits in the same time frame. With so much input vying for 

your attention, how does your brain choose where to place your awareness? 

Researchers in the psychology department and Vanderbilt Vision Research Center at 

Vanderbilt University suggest that one big determinant in your attentional focus lies in 

the neural mechanism driving the process. 

Scientists focused their study on how the brain attends to an object despite competition 

from overlapping stimuli. Using fMRI to assess activity patterns in early visual areas of 

attention, they found that the strength of the attentional bias (where you are inclined to 

focus your attention) in those primary areas predicts the quality of object-specific 

signals that reach your higher-level visual areas and hones your focus more completely.  

What this means is that what your brain first notices from stimuli relating to objects 

contributes to how you later focus your attention on more complex and specific areas of 

those objects. Additionally, researchers found that the more you know about what 

captures your attention, the more likely you are to fully focus on it. For example, if you 

look at pictures of two people, one you know and one you don’t, you’re more likely to 

focus your attention on the person you know. 

How Attention Works 

According to cognitive neuroscientist Dr. Andrew Hill, in your moment-to-moment 

experience the role of visual attention operates in four dominant ways that: 

1) orient you to see things in visual space 

2) focus you on one specific object 

3) inhibit your response to things outside the scope of your focus (“saliency”)  

4) allow you to handle multiple stimuli both in your environment and in your mind by 

helping you distinguish and choose among them.  

There are two main building blocks of attention that form your process: 
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Posterior brain (bottom): This is your noncognitive, early aspect of attention that 

automatically occurs from sensory input. Specifically this relates to your vision 

(processed from the first hundredth millisecond of perceived stimuli) and spatial 

orienting (processed through both your eyes and ears, which send information and 

cause your attention to shift to the originating source). Because noticing these types of 

stimuli is noncognitive, you have zero control over how, when, where, and in what way 

you notice. Impairment of this area (in ways that cause it to be overactive) can lead to 

sleep disruption, sensory overload, confusion, and a feeling of dullness. 

Prefrontal Cortex (top): This is your entirely cognitive, late aspect of attention, which 

determines meaning and action. Choosing what is salient, this process occurs one to 

three seconds after the stimulus is perceived. As the seat of your cognitive, analytical, 

and decision-making function, the prefrontal cortex allows you to express control over 

where you place your attention. Dysregulation of this area can lead to depression, fear, 

anxiety, rage, irritability, and impulsivity.  

The overarching process of attention is to both notice and tune out. In a perfectly 

working system, you briefly recognize stimuli and then move on, returning your 

attention to a chosen place of importance. In order for attention to work properly, the 

bottom and top processes need to balance so that you decide how, when, and where to 

direct your attention. 

Using Attention for Brain Change 

One of the main ways your brain achieves change is through focused attention, an 

activity regulated by your prefrontal cortex. An inhibitory function that tells the brain 

and other systems to resist being distracted and remain focused in one area, attention is 

a constant process built from many individual processes. It’s also a skill you can boost 

with a little practice. Here are some tips: 

Take notes. Stimuli happens both inside and outside the brain. You may be listening to 

what someone else is saying, for example, and then find yourself focused more on 

internal thoughts in response to what’s being said. It’s easy to let your mind run away 

from you. Or you can choose your focus this way: Jot down what you’re thinking so that 

the information is secure, then you can refocus your attention on the speaker. 

Build the right experience. It can be hard to create an attitude of focused attention 

when you’re in the middle of a highly stimulating environment. Choose steps to help 

filter the scene and reduce chaos. On a noisy commute, for example, put on a headset 

that creates silence, white noise, or nonstimulating music. 
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Train your brain. Studies show that both mental and physical exercise help the brain 

build a facility for paying attention. Incorporating elements of each (e.g., meditation and 

a fitness regime) in sustained practice offers your brain opportunities to build neural 

pathways around this skill. 

Flex your choice muscle. The basic mechanism of attention relies on a process of 

selection. While the process of attention may begin on the unconscious level, it quickly 

moves up to where it responds to your conscious decisions. When you focus, your brain 

makes a picture of the object. By carefully selecting the pictures your brain makes, you 

can increase your control over how you focus, plus what you feel, think, and experience 

when you do. 

The more the world develops, including technological and other environmental 

advances, the more attention-challenged we become from early childhood through 

adulthood. The high speeds at which we travel in business and life, plus all our 

multitasking and balancing activities, mean the demands on our focus continue to 

expand. All of this can set the stage for feeling out of control with our attention. While 

the meta-view of what stimuli compete for your attention is vast, the micro-view of how 

you manage it remains within your personal domain. The challenge for you is to 

develop, strengthen, and utilize that domain. 
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How Your Brain Uses Rhythm 

 

 

The way Nathan Urban sees it your brain is full of tiny clocks that have “intrinsic 

frequency.” The tiny clocks are really each individual cell; the frequency their unique 

firing patterns. A neuroscientist at Carnegie Mellon University, Urban explains that the 

rhythms of your whole brain originate in the firing patterns of each individual cell. Some 

types of cells fire as slowly as once a second; others fire 100 times as fast. Your brain 

avoids chaos by groups of cells synchronizing to achieve a communal task. Taken all 

together, the choreographed patterns play a huge role in everything you do from 

physical movement to mental gymnastics. 

Urban’s recent experimental focus has been on exploring how your brain cells achieve 

synchrony. What he discovered is that the phenomenon occurs in much the same way 

as individuals in a large crowd listen to each other’s clapping and slowly synchronize as a 

whole. While further research needs to be completed to understand why this happens 

in your brain, the prevailing theory is that it has to do with one of the fundamental 

axioms of neuroplasticity: neurons that fire together wire together. 

The rhythmic sequences that originate in your brain are controlled by cells in your 

nervous system that reach through the rest of your body to command some of your 

most basic actions including, digestion, dance and motility. A brain scientist at Columbia 

University, Mark Churchland, explains the role of rhythm throughout your body in any 

given moment by saying, "It's sort of hard to imagine any way of doing continuous 

locomotion that wasn't built on a rhythmic underpinning.” So, the brain (rather than 

sending individual messages to cells to, for example, start the digestion process) sends a 

message to cells in the nervous system to “activate the digestive rhythm.” Some actions 

(e.g. reaching) Churchland has discovered can be effected by the sum of two rhythms. 

Of course, there are instances when abnormal firing sequences in the brain disrupt the 

rhythm and lead to tremors or other motor challenges. Rewiring these issues can 

happen when the internal rhythms of the brain respond to the external rhythms of 

music. 

The Future of Using Music to Sync Your Brain 

Lazaro Arbos’ touching audition on American Idol showed the power of music to sync a 

brain. Interviewed prior to singing, Arbos called his devastating stutter “a roller 

coaster.” Watching the video of him trying to hold on for the ups and downs of speech 
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would tug at anyone’s heart. But then he begins to sing “Bridge Over Troubled Waters” 

and an amazing thing occurs: Arbos’ stutter vanishes. In its place flows forth a beautiful 

and fluid voice. 

The role of music in helping your brain get in sync has been well documented. A useful 

treatment for speech issues (also highlighted in Gabby Gifford’s recovery from a 

gunshot wound to the head), music’s powerful effect on brain processing can be seen in 

how it stimulates the auditory cortex (this allows you to notice notes and melodies, 

among other components), the cerebrum (which allows you to recall lyrics), the 

cerebellum (which coordinates body movements) and the limbic system (which 

connects you to emotions in both melodies and lyrics). Long used as a treatment for 

such disorders as autism and even Parkinson’s disease music can produce powerful 

effects on the brain that change the action of the body. Lucy Bowen McCauley leads a 

dance class specifically for Parkinson’s sufferers. She says, “When we use music these… 

patients become dancers. They look graceful and can move in rhythm.” 

With the introduction of recent neuroscience and technological advances the future of 

partnering music and the brain looks very interesting, especially through the eyes of one 

particular Dead Head. 

If you’re old enough to have seen the Grateful Dead in concert (yes, that includes me) 

then you’ve seen Mickey Hart go at the drums behind Jerry Garcia in Hart’s role as the 

Dead’s percussionist for over 20 years. Almost 70 today, Hart still makes music and 

performs to live crowds albeit in a slightly different genre. Instead of classic rock Hart 

offers rock as performance art. He explains, “This mystery mind that we have can be 

used for other things than dancing and pleasure; it can be used as medicine. That’s 

where this is all leading. It’s kind of like a rhythm genome project.” 

What Hart’s referring to is the fact that through the combination of music, science and 

hi-tech video components originally designed for gamers Hart and Adam Gazzaley, a 

neuroscientist at University of California San Francisco, are hoping to validate the 

science behind music’s healing capabilities. 

Hart says, “When you see an arena or even a club all move together and pulse and throb 

as one—that’s power! When I played a drum for my grandmother who has Alzheimer’s 

she spoke my name. She hadn’t spoken in a year. That was power. Where did it come 

from? How did this do that?” 

Gazzaley fitted Hart with a black cap full of electrodes that shows the brain’s 

communication between neurons via rhythmic oscillations. Hart wears the cap 

throughout his performances during which a large video screen shows in realtime the 
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parts of Hart’s brain that light up as he plays. The performance’s light show, in fact, is 

controlled by Hart’s brain.  

Watching a live model of his brain responding to music Mickey says, “When I see that I 

play into it and I try to entrain with it, and I try to be in rhythm with it. So I involve in a 

dynamic interplay with my brain.” 

Hart and Gazzaley’s hope is to share their findings with music therapists and advance 

the approach of using music to heal. Imagine being able to creatively work with your 

brain to heal your brain. What a long, strange (and exciting) trip that would be. 

The short video on this page shows clips, plus interviews with both Hart and Gazzaley 

about their approach and purpose.  

 

http://www.npr.org/blogs/alltechconsidered/2013/09/10/219697431/this-is-musician-mickey-harts-brain-on-music
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How to Get More Energy, Improve 
Memory and Increase Concentration  

 

 

According to experts the size of your waist is one of the strongest predictors of heart 

disease and diabetes. The experts’ recommendation? Waist size should be less than half 

your height in inches. (For men that’s around 35 inches, for women approximately 32.5 

inches.) If you don’t fall within the guidelines you may want to start making more of an 

effort to get there: New research shows that the dangers of fat are more far-reaching 

than how it might cause disease tomorrows. The real threat is how adipose tissue 

reduce your brain function today. 

In a recent study published in the Journal of Clinical Endocrinology and Metabolism 

researchers discovered that brain function and capability are decreased in obese versus 

lean women. Moreover, when obese women slim down (the study focused on bariatric 

surgery) the brain responds; the ill effects of extra weight are reversed. If you’ve ever 

wondered how to get motivated to exercise, the findings from the study, plus the 

compelling evidence of how fat interferes with both your body and your brain may be 

just what you need to keep up your physical activity as cooler weather and the holiday 

season approaches. 

How Fat Affects Your Body and Brain 

Scientists have long been proving that fat creates adverse reactions in the body. From 

the increase in the likelihood of developing Alzheimer’s disease (35% if you’re obese) to 

Type II diabetes (more than 80% of those diagnosed are obese) to the way it affects 

blood pressure (which can damage kidneys) to osteoarthritis, sleep apnea, asthma and 

cancer fat can taste so very good going down while creating toxic situations when 

allowed to hang around. Underscoring this fact are the results of an independent study 

conducted through the Rand Corporation which revealed that obesity is a more serious 

health risk than smoking, drinking or living in poverty. 

While you’re enjoying that extra piece of cheesecake the “some day” problems that fat 

might cause can seem too far away for concern. But consider these facts that can be 

happening today: 

 Scientific research suggests that the presence of fat increases the number of proteins in 

the brain. This triggers a succession of events that can predispose you to disease. 

 Fat cells manufacture and release substances that flow throughout your body, including 

into your heart and muscles where they trigger processes that produce inflammation, 

setting the stage for many illnesses and even depression. 
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 Insulin resistance, caused by obesity, is linked to an increase in fatty acids, oxidative 

stress and inflammation. 

 Prolonged “cerebral metabolic activity” (how obese people’s brains process sugar) can 

cause structural damage that contributes to cognitive loss and decline.  

 Since the brain contains zero fat cells scientists once believed that it was immune to the 

presence of fat. New research with animals, however, suggests otherwise: Obesity 

weakens the blood-brain barrier and allows seepage. The substances released by fat 

cells (especially interleukin 1) do, in fact, trickle into the brain itself. 

 In lab animals research has proven that fat alters cognition, memory function and 

learning skills. 

 The Journal of Neuroscience published results of research conducted at The Medical 

College of Georgia Regents University that proved that in mice when interleukin 1 

migrates to the brain it 1) interferes with the hippocampus (responsible for memory and 

learning) and 2) reduces the health of synapses (the process that allows your neurons to 

send messages). 

While these facts and their implications paint a negative picture of how too many ice 

creams sundaes can weaken both your body and mind, new research shows how you 

can change the picture with either a dramatic gesture or a one simple lifestyle change. 

What the New Research Means to You 

At an obesity treatment center at a public university in Brazil researchers decided to 

investigate two issues: how bariatric surgery affects cognitive function and cerebral 

metabolism. What they discovered is both relieving and inspiring. 

Thirty-three women were chosen for the study: seventeen severely obese and sixteen 

lean. Prior to the surgery the women’s brains showed areas of troubled function when 

they were studied using neuropsychological tests and positron emission tomography. A 

key element researchers noted was that the brains of these women metabolized sugars 

at a faster rate than the control group. Following the surgery, however, the women 

showed both improvement in brain function and increased cognitive skills, especially 

related to executive function. Since the women were followed for 24 weeks after the 

surgery the findings suggest that not only do the harmful effects of fat reverse when the 

fat is removed but that the results happen fairly quickly. 

It’s easy to look at the number on your scale and think, “What’s done is done.” Until 

recently researchers weren’t sure how, exactly, fat affects the brain nor did they know if 

those effects could be counteracted. The Brazilian results go a long way toward proving 

both. Coupled with the results of the study conducted at the Medical College of Georgia 

at Georgia Regents (which ultimately proved that exercise in the form of treadmill 
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training for obese mice can normalize hippocampal function) the clear takeaways are 

that reducing fat creates both a decline in your likelihood of diseases in the long-term 

while causing an increase your mental faculties in the short-term. In the words of Dr. 

Alexis Stranahan (she oversaw the Georgia Regents study) “Get out and move.” Science 

suggests it’s a fact: having a consistent exercise program is about more than having a 

body that looks and feels good; it’s about having a brain that works better for you too. 
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How to Change Your Diet To Be 
Healthy By Rewiring Your Brain 

 

 

I’m a girl who loves her bread. Warm, melt-in-your-mouth dinner roll; fluffy focaccia; 

that dark honey loaf I can spend a whole day craving... Plunk me down in any restaurant, 

pass the bread and the rest of the meal almost becomes irrelevant. I’ll be totally 

satisfied if you just keep refilling the bread basket.  

 

There’s just one problem: While I love bread it doesn’t like me, not even a little. After 

years of wondering why I always have a stomachache I’ve recently discovered a wheat 

sensitivity that’s wreaking havoc on my digestion. All of a sudden, my Pavlovian 

response to the bread basket is suddenly off limits. In order to be healthier and feel 

better I have to learn how to unlike a food I’ve become accustomed to love. Not an easy 

task, but one that Susan B. Roberts, director of the USDA’s Energy Metabolism 

Laboratory at Tufts suspects it can be done through reconditioning to make different 

food choices.  

 

Roberts says, “We don’t start out in life loving French fries and hating whole wheat 

pasta”—we learn to love those things through conditioning, a process that pairs an 

originally neutral stimulus (i.e. the site of McDonald’s fries) with an unconditioned 

stimulus (i.e. the actual taste of the fries).  

 

The process of conditioning significantly involves the cortical areas of the brain: various 

regions of the outer layer of the brain (the cerebrum or, cerebral cortex), which plays a 

significant role in consciousness. Studies suggest that when it comes to conditioning the 

brain displays increased activation in the right hemisphere. Specifically, PET scans show 

increased cerebral blood flow in the orbito-frontal cortex, dorsolateral prefrontal cortex, 

inferior and superior frontal cortices, and inferior and middle temporal corticies. 

 

However, while the process of conditioning may happen in a conscious area of the brain, 

those conditioned responses operate below consciousness; conditioned brain circuits 

become involuntary. Though behaviors can be suppressed the urges associated with 

them require intervention to be altered. 

 

How Conditioning Affects Food Choices 

 

If you want to change your diet to be healthier but are finding it tough to resist your 

conditioned food choice habits, then the new study Roberts co-authored will offer some 
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inspiration. Roberts and a team of nutrition scientists at Tufts University conjectured 

that through years of negative food choices consumers establish conditioned brain 

circuits that lead to mental addictions to foods. Based on the neurons that fire together 

wire together theory of neuroplasticity it’s easy to believe that multiple experiences 

pairing certain foods with positive feelings and experiences would create a state of 

conditioning deeply embeds in neural pathways. The synapses of neural pathways 

strengthen with use, so years and years of French fries would produce an incredibly 

strong condition that could be challenging to reverse. 

 

To test the possibility of reversing such food conditions the Tufts team engaged both 

obese and normal weight subjects in a weightloss/control program that included brain 

imaging and rewards for behavioral change.  

 

Sai Krupa Das, co-author of the study, explains, “The weight loss program is specifically 

designed to change how people react to different foods.”  

 

Study results prove that although the strength of food conditioning may run deep, it 

absolutely can be changed by the power of the mind. Subjects who successfully lost 

weight showed brain changes in the reward center associated with learning and 

addiction. Specifically, those brains showed an increased reactivity related to healthy 

foods, which suggests increased sensations of reward and pleasure in their 

consumption. 

 

Krupa Das interprets the study as showing that “those who participated… had an 

increased desire for healthier foods along with a decreased preference for unhealthy 

foods, the combined effects of which are probably critical for sustainable weight 

control.” 

 

How To Rewire Your Food Conditioning 

 

The idea of brain change being so incredibly possible in the area of food and nutrition 

opens up a new space in diet and weightloss. If you’re feeling like you could use a crash 

course in reversing your food conditioning Caryl Ehrlich, author of Conquer Your Food 

Addiction, suggests the following options: 

 

Tally your consumption: Keep a weekly log of how often you choose the undesired food 

option. Each week make your goal to be to lower the tally. 
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Kick your addiction: In a full-fledged addiction the portion-size and frequency continue 

to increase. Overcoming that process means consistently reducing both over a sustained 

period of time. 

 

Reduce your daily intake: Identify how many times a day you make poor food choices. 

Then, systematically reduce the number according to a pace that feels comfortable to 

you. 

 

Pick one: If your negative food choices fall in more than on category (popular items 

include bread, beverages, dessert and alcohol) choose to have only one offending item 

per meal. 

 

Talk to yourself: Make your choices more conscious than subconscious. Literally say to 

yourself, “Instead of that piece of cheesecake I’ll have a cup of herbal tea.” At the same 

time, remind yourself why you are doing this. For example, “With this choice I am going 

to feel better, have more energy and experience less headaches.” 

 

Set limits: Retraining your brain doesn’t have to happen cold turkey. Allow yourself that 

forbidden food but in only one portion—no second helpings! 

 

Suppose you try all those things and still feel that the changes you’re striving for aren’t 

happening. In that case, up the ante by implementing this four-step process for 

behavioral therapy’s habit reversal training: 

 

Become aware: Every time you make a bad food choice describe it to yourself and/or a 

friend or family member. Notice the sensations, thoughts, situations and urges that 

precede the decision. 

 

Develop a competing response: Identify an opposite behavior/choice. Preferably this 

will be something that can be applied anywhere, anytime regardless of your location. 

For example, bring your own healthy food alternative so that you don’t have to rely on a 

restaurant’s limited menu. 

 

Build motivation: Make a list of all the problems bad food choices make. For every time 

you resist such a choice offer yourself a reward. This can be anything from a kind word 

to yourself to a significant purchase. (Studies actually show that small rewards are more 

effective in breaking and maintaining resistance to an addiction so you don’t have to 

break the bank on this step.) 
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Generalize your new skill: Having discovered ways to redirect your conditioned food 

urges in restaurants apply this process to other areas of your life, including dinner at a 

friend’s house, grocery shopping and impromptu snacking. 

 

Unwittingly, I used several of these techniques in my quest to rewire my bread 

conditioning. Today, I’m 100% wheat-free. In the beginning, the toughest part was 

feeling I was being deprived. What helped lessen the sting was discovering more and 

more alternative tasty options. And now I’m conditioned to a wholly new idea: I can find 

satisfaction in other food sources than the bad choice I used to make. The happy 

outcome is that in addition to a more comfortable stomach my taste buds are having 

new and more varied experiences, which just might even be increasing my 

neuroplasticity: The brain loves diversity! 
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Can You Rewire Your Brain  

and Body in One Year? 

 

 

Donna Jackson Nakazawa has a list of illnesses so extensive I can’t name them all. A 

partial inventory includes vasoval syncope (a fainting and seizing disorder), small-fiber 

sensory neruopathy (an autoimmune disorder), pancytopenia (low red and white blood 

cell count), von Willebrand disease (a clotting disorder), thyroiditis, Guillain-Barré 

syndrome (she’s suffered this twice), and eczema that leaves her with an itchy rash all 

over her body. At 51, married with two teenagers and a solid career as a science writer, 

Donna is sick of being sick. She says, “At that time I felt a sense of two competing 

feelings: Having been so very ill for so long I had come to an intersection between my 

natural proclivity of “I can do this” and total resignation that I was never going to get 

better in the ways I thought I would.”  

 

Enter Dr. Anastasia Rowland-Seymour, a traditionally and alternatively trained clinician 

and assistant professor of internal medicine at Johns Hopkins, who asks Donna one 

simple question that changes the course of both her treatment and her life. 

Changing the Traditional Medical Model 

Medical schools have historically taught that the mind and body are completely 

separate; they do not interact, nor do they affect each other’s experience. Of course, 

outside the traditional medical model, many theories (and, more recently, scientific 

proof) suggest that the mind and body do share an enormous feedback loop that 

generates both positive and negative outcomes.  

In her first meeting with Rowland-Seymour, Donna expects to pore over her two-inch-

thick medical file, but the doctor has other plans. She eschews the file in favor of asking, 

“[D]id anything happen in your childhood that could have contributed to all this?” 

Stunned, Donna replies that her father died unexpectedly when she was 12. 

Simultaneously, she lost her mother to grief. The doctor’s question was disconcerting.  

Donna explains, “I had a disembodied experience in that moment. I couldn’t put 

together the pieces of this doctor with this respected institution with this context of a 

physical exam asking me such a psychological question. My first instinct was to think, 

‘Did I really hear that?’ and ‘That’s not in my file.’ But then, when things come at you 

that you weren’t expecting… that’s very provocative. It makes you think something new 

and this question opened up a space in me because I was so surprised by it, which 

caused me to ponder it in a deep and open way that I might not have 
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otherwise.”Rowland-Seymour’s motivation for such a question comes from research 

suggesting that brain-body stress (the precursor to inflammatory responses) often 

activates in childhood, leading to illnesses in adulthood. As she explains to Donna, early 

traumas affect psychological and cellular networks. Treatment focuses on rewiring the 

brain-body connection to soothe the stress-induced inflammatory response and 

immune system. Rowland-Seymour suggests a novel treatment approach: Maintaining 

the integrity of the traditional medical therapies already in place, she invites Donna to 

embark on a one year odyssey of incorporating the alternative methods of mindfulness, 

meditation, yoga, and acupuncture. Together they will scientifically track the results.  

Your Brain Is Your Last Best Cure 

The year-long experiment—documented in Donna’s wonderful book, The Last Best Cure: 

My Quest to Awaken the Healing Parts of My Brain and Get Back My Body, My Joy, and 

My Life (Hudson Street Press)—was divided into two parts. The first six months were 

devoted to practices of the mind, the second to practices of the body. Prior to beginning 

Rowland-Seymour ordered a battery of tests to create a baseline against which to 

measure future results. Simultaneously, Donna worked with psychologist Marsha 

Sanzone, Ph.D., developer of the Sanzone Joy and Contentment Quotient test. Analyzing 

the prevalence of Donna’s positive and negative moods, the test supplied an emotional 

baseline relative to Donna’s “joy index.” Looking back on the start of the year, Donna 

remembers she didn’t have enormous expectations. “I just hoped to stay the same or 

not get worse,” she recalls. “In fact, I had a fear this would be a big bust. Who was I to 

be doing all this?” 

Preliminary tests completed, Donna launched into a dedicated year of developing daily 

mindfulness and meditation and then weekly yoga and acupuncture practices. By the 

end of the year, the eczema had cleared, Donna’s energy had dramatically increased, 

her major headaches and frequent IBS had ceased. She no longer experienced the 

debilitating effects of chronic back and pelvic pain or tendonitis. Her overall white blood 

cell and lymphocyte counts are higher, as are her complement factors (proteins that 

help fighter white blood cells adhere to abnormal proteins so they can be destroyed). 

This last fact is of huge importance, indicating a substantial decrease in Donna’s 

inflammatory response. In addition to these positive results, Donna’s Sanzone Joy and 

Contentment Quotient improved enormously.  

For someone who didn’t expect much Donna’s reaction to the news was jubilant, and 

her reflection today sanguine: “We don’t have to be on the Pain Channel, in a state 

where our thoughts are hijacking us with fears and insecurities and being mean to 

ourselves. With the kind of discipline I chose it is possible to be in a place where life 
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looks really sweet and to experience that sweet spot as a deliciousness and a joy that 

just makes you keep going back more.” 

 Donna is a woman with a childhood trauma who decided to put her adult mind to 

healing through methods available to anyone.  “It looks so complicated,” she 

encourages, “but you can begin by just finding three things a day that make you feel 

good. It could be a 5-minute sitting meditation that you download from the net, a 10-

minute walk with your dog, a 10minute hot bath, or listening to a piece of music, your 

gratitude journal, or deep breathing. Take that time to get in the sweet spot ever so 

briefly in whatever way works for you. Eventually you begin to notice what makes you 

feel good. Do self-experiments to discover what lifts your mind. When you discover that 

you’ll do it more and that will make a difference. I couldn’t have done this alone. There 

are local teachers everywhere for yoga and mindfulness. Go to a community center or 

take a class.” The results of Donna’s experiment prove that given the right 

circumstances, the brain and body’s plasticity can be tapped and inspired to bring about 

fantastic change despite decades of illness, stress and strain, which means there is 

always hope. 

Wondering if you, too, can turn your life around and experience the sweet spot? On bad 

days remember Donna’s encouragement: “While it is cliche to say it is also true: if I 

could do it anyone can. I mean that so fervently. I have changed, and I was not a great 

candidate for change; I was nearing 50. I'd been stuck on The Pain Channel for a very, 

very, very, long time—and now I’m not, so I KNOW it is possible for others to change 

too.” 
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How Accurate Is Your Memory? 

 

 

When you think back on your first crush, do you remember everything about that 

person perfectly? At the time, you probably knew the hair color down to the exact tint 

and the skin tone, the sound of the voice, and precisely what was said the first time you 

met. Now, your brain recalls it all perfectly, right? Wrong. Recent findings published in 

the Journal of Neuroscience reveal that what you’re experiencing today affects—and 

alters—what you remember about yesterday.  

At Northwestern University a research team led by a cognitive neuroscientist wanted to 

explore how memory is either consolidated or altered. The team devised a complex 

experiment that asked participants to remember the placement of images on a 

computer screen as the background changed and the images were relocated either by 

the program or manually by participants. What scientists discovered was pretty startling 

in terms of how your mind retrieves and utilizes memory:  

New circumstances change old memories and then the brain relies on the new memory 

going forward, even if that memory is erroneous. In the experiment, when the 

background changed although subjects could accurately remember the image they 

couldn’t accurately recall the location of where it originally appeared on the screen. 

Furthermore, in subsequent phases of the experiment the first inaccurate location recall 

led to future inaccurate memory retrievals. That is, until subjects had a new experience 

that helped them retrieve the original memory of the object’s location.  

To explain the findings Joel Voss, an assistant professor of neuroscience at 

Northwestern and co-author of the study, offers that in the experiment the “memory 

[of the object’s]… original location [had] been overwritten.” During every part of the 

experiment, scientists measured brain activity by MRI scans, so they were able to see 

that the hippocampus (the part of your brain that directs the consolidation of individual 

memories) was highly active in every subject’s process in both maintaining the “correct” 

recollection over time and also confirming the accuracy of the newer “incorrect” 

memory going forward. Recall inaccuracies occurred only when subjects were asked to 

move the objects, indicating that the brain changes memories due to subsequent 

experiences. Voss’s findings indicate that during memorization, the hippocampus 

willingly associates two new things. Hence, alterations in memory occur. 
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The implications of the new findings (and our continued understanding of how memory 

operates) reach beyond simple recollection processes and into the memory deficits 

associated with conditions such as Alzheimer’s and post-traumatic stress disorder 

(PSTD). The results suggest that problems can occur in Alzheimer’s due to memories 

“freezing”—an inability to update to the present moment. In PTSD, which is known to 

disrupt the memory process (and particularly the functionality of the hippocampus), 

problems arise because memories become stuck and don’t fully consolidate.  

 

While the research highlights the point when memories become unreliable, there are 

compelling reasons why your brain constantly updates the past with information from 

the present. At its base this can be seen as a solid, evolution-oriented survival strategy. 

Updating memories with recent information makes them more relevant to the situation 

in which you find yourself today. This can help you do many things, from adapting to a 

changing environment to maintaining personal safety to predicting or recognizing threat 

or danger. Voss’ co-author, Donna J. Bridge, suggests that, "It seems like a basic function 

of memory is that it is built to change [and] adapt to what is currently important to 

us....As you encounter new situations, new environments, it’s good to use your past to 

inform the future and present; sometimes that means updating your past."  

 

Perhaps the most relevant aspect of the research is that it underscores the fluidity of 

memory for all of us and how possible it is to change how you feel by allowing the 

present to inform the past. Voss explains, "Every time you retrieve [a memory], you 

have the ability to modify it." So, you are hard-wired with an easy and effective way to 

heal yourself of bad feelings: Looking at an old memory from a more current perspective 

can reveal new, unremembered bits of information while at the same time infusing 

updated present-day feelings, perspectives and beliefs. Which means, remembering 

that old crush who rejected you might hurt much less when you look back on it from the 

updated perspective of who and where you are today. That unnatural hair color? That 

terrible pick up line? When you recall it now doesn’t it just seem, oh, so high school? 
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How Childhood Trauma  
Affects Adult Health 

 

 

Do the aftereffects of traumatic events we suffered as children follow us into adulthood 

in a physical way? Research about Adverse Childhood Experiences (ACEs) proves that 

enormous childhood stress absolutely leads to increased potential for adult illness and 

disease. The original Adverse Childhood Experience study (conducted from 1995 to 

1997) examined the link between childhood trauma and the likelihood of developing 

medical conditions as an adult. A collaboration between the Centers for Disease Control 

and Prevention and Kaiser Permanente's Health Appraisal Clinic in San Diego, the study 

canvassed 17,000 Health Maintenance Organization patients willing to offer extensive 

information about childhood experiences of neglect, family dysfunction, and abuse. 

More than half the study respondents reported at least one category of childhood 

trauma, and a quarter of them reported more than two.  

The study results, released in 1998, were staggering. The researchers admitted feeling 

“stunned”: For the first time, a study proved that childhood adversity can create an 

early process of inflammation and cellular aging that can, among other ill effects, 

shorten a lifespan by almost 20 years. 

We learned that traumatic childhood experiences represent significant risk factors in 

adulthood for: 

 alcoholism 

 drug abuse 

 depression 

 attempted suicide 

 smoking 

 poor self-rated health 

 sexual promiscuity & transmitted 

disease 

 severe obesity 

 ischemic heart disease 

 cancer 

 chronic lung disease  

 skeletal fractures 

 liver disease 

 stroke 

 diabetes 

 autoimmune disease (such as 

lupus and multiple sclerosis) 

 chronic fatigue syndrome 

 peptic ulcers 

 

Even when controlling for subjects who engage in high-risk activities like smoking, 

drinking, and overeating, childhood trauma produces the same increased risk for 
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everyone. Across the board, for example, respondents had a 360% increase in risk for 

heart disease.  

In the 15 years since the original ACE results were published, a slew of supporting 

studies have been conducted with similar conclusions about:  

 chronic disease 

 health-related quality of life 

 Chronic Obstructive Pulmonary Disease 

 frequent headaches 

  depression 

 hallucinations 

 psychosis 

 early death 

With extensive data showing that childhood trauma rewires the mind and body, we 

must ask: Can it be rewired again—after trauma, before illness—to improve outcomes? 

Advancements in the field of neuroscience have taught us the vast opportunities found 

in rewiring entire mind and body systems, which opens the door for envisioning how we 

might reverse the ACE research in future generations. 

Five Ways to Help a Child Reset After Trauma 

The brain (and so the body) is an ever-evolving and trainable organism. By rewiring 

neural pathways, we know that trauma’s effects can often be reduced and even 

eliminated and reversed. There are ways to help a child with adverse experiences avert 

disease later in life through immediate intervention and rewiring as close to the time of 

trauma as possible.  

Knowing the signs of trauma in children is the starting point for intervention. While 

adults can verbalize feelings, children may instead exhibit theirs through regression in 

functioning and behavior, difficulty regulating emotion and behavior, interrupted sleep 

habits, fear of new experiences, clinginess, and loss of recently developed skills. 

Adolescents may also exhibit sudden rebellion, strong emotions, overreactions, 

isolation, withdrawal, self-absorption, loss of interest in life, and difficulty with 

concentration and memory. 
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Children who have experienced a trauma need the adults in their lives to take these five 

steps: 

1. Immediately address the trauma. Processing the residual effects of trauma is key. 

Children should be encouraged to talk, draw, act out, or find other ways to express and 

communicate their experience and its aftereffects. 

2. Reframe the world as a safe place. Stress in the mind and body continue when the 

threat continues. The more quickly a child emotionally, psychologically, and 

intellectually reacclimates to a sense of safety, the more quickly the body will readjust 

to a sense of calm. 

3. Develop a sense of self-efficacy and control. “I can handle it!” thinking reduces fear 

and hence the necessity for a survival response. Helping a child believe in his ability to 

take care of himself increases personal strength and can decrease anxiety, thereby 

lowering the emotional and biological stress response. 

4. Engage professionals to help process the trauma. There are many ways to help reset 

the body and mind after trauma. Psychological processes include talk therapy, Cognitive 

Behavior Therapy, and Dialectical Behavior Therapy. Energy work can involve Emotional 

Freedom Technique, Thought Field Therapy, or Tapas Acupressure Technique. Other 

options can be found in the field of  somatic modalities, which include Somatic 

Experiencing, sensorimotor, dance movement therapy, equine-assisted therapy, yoga, 

and art therapy. Choosing a technique to try and then finding a trained professional can 

dramatically reduce the stress response while simultaneously helping the body and 

mind restore balance. 

5. Teach children to modulate their stress response. Research proves that mindfulness, 

meditation, and breathwork are among the leading activities that help rewire the mind 

and body. From a young age, children can be taught these processes to help them 

reclaim control over their own stress reactions. 

Major traumatic events are easy to spot and therefore easy to identify as experiences 

that need attention. The more quiet and hidden abuses—for example, neglect and 

sexual abuse—require more subtle sleuthing. Creating an environment of help and 

support is crucial. We don’t heal in isolation; we heal in community. We owe it to 

traumatized children to protect and strengthen their health. 
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Childhood Bullying Leads 
to Long-Term Effects 

 

 

Janine was the biggest bully in my elementary school—and she was assigned to the desk 

next to mine in the fifth grade. Short and obese with cropped black hair and bulging 

black eyes, she wore a constant sneer beneath her olive complexion. We were complete 

opposites: I loved school and excelled in it; Janine hated it and did poorly. I wore new 

clothes with crisp and sharp colors; Janine wore faded and patched hand-me-downs. I 

had parents who adored me, a fact everyone in school knew since my dad lovingly 

coached our girls’ basketball team and my mom was our adventurous Girl Scout leader. 

Janine’s parents shouted obscenities at her, a fact we all witnessed anytime they 

dropped her off at school.  

I can’t say it was inevitable that Janine would pick on me—she picked on so many kids—

but the location of my desk certainly made me an easy target. When I arrived in the 

morning, she snarled about my clothes. Throughout the day she belittled the care I took 

with classwork. At recess, she smirked to other students about my parents. In short, she 

made me miserable the entire year. 

Thankfully, I had a lot of support at home. My parents listened to my woes and offered 

suggestions for responses and emotional management. When necessary, they knew 

exactly when only an ice cream cone would soothe the sting.  

Of course, every childhood has its share of meanness. William Golding’s Lord of the Flies, 

a gruesome tale recounting the survival instincts of schoolboys stranded alone on a 

Pacific island, remains a classic metaphor for the utter unkindness kids can rain down on 

each other. By the time the boys are rescued by a British Navy ship, there’s been more 

than one murder of humans and animals alike. While Golding’s survivors may be headed 

back home after what they’ve experienced, their lives cannot continue as before; they 

will be permanently changed. 

If only the research team at the Institute of Psychiatry at King's College London could 

have debriefed Golding’s characters upon rescue, and then again 40 years later. The 

findings would have added an extra layer of subtlety to the experiment that’s been 

ongoing since 1958, the results of which were recently published in the American 

Journal of Psychiatry. 

When it was launched, the ambitious British National Child Development Study (BNCDS) 

set about collating data on more than 7,000 children born in England, Scotland, and 
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Wales during a single week. Over subsequent years, the study collected data from the 

parents about each child’s exposure to bullying at the ages of 7 and then 11. Followups 

continued until the children reached the age of 50. Of all the participants, 28% had been 

bullied occasionally and more than 15% had been bullied frequently, conditions the 

study’s researchers advise are similar in Britain today. 

Technically, bullying means the hurtful actions directed toward a child from children of a 

similar age against which the child does not feel he can amply defend himself. A 

groundbreaking study, since it is the first to examine the effects of bullying past the age 

of early adulthood, the BNCDS results are stunning, although not surprising: Significant 

childhood bullying leads to remarkable impairment in later years. Even after adjusting 

for variables like childhood IQ, low parental interaction, and behavioral and emotional 

issues, the study found that childhood bullying consistently led to an increased risk of 

mental disorders (such as anxiety, depression, and suicidal ideation), poor physical 

health, and lower quality of life. Additionally, men bullied as children experienced an 

increase in unemployment and lower earnings. Subjects also displayed decreased 

educational achievement, cognitive functioning, and meaningful romantic connection.  

While it’s uncomfortable, being poked at, picked on, and teased is a natural part of the 

childhood experience. In fact, it often helps us develop useful adult survival mechanisms 

that can lead us to great success. From petty playground antics, we learn to develop 

thick skin, craft a retort, stand our ground (or know when to retreat), plus both expect 

and accept that there will always be adversaries whether we’re in the school cafeteria 

or the office lounge.  

Bullying, however, transcends the boundaries of personal growth and instead appears 

to plant the seeds of failure and withering. The BNCDS study reveals the importance of 

policy in playground politics. Adults need to know when to step in and take action. 

Louise Arnesault, a senior author on the study, suggests what is perhaps the 

experiment’s biggest takeaway when she remarks on the importance of moving “away 

from any perception that bullying is just an inevitable part of growing up.” It isn’t. 

Rather, it can prevent successfully growing up. 

The unequivocal BNCDS evidence offers schools, parents, and organizations more 

impetus to develop programs to both reduce bullying and also teach children to access a 

sense of their own self-worth while strengthening their ability to self-defend and 

protect. If peer unkindness should be expected as a natural part of childhood learning, 

then resulting positive growth skills should be a part, too.  

Janine often made me cry, but from enduring her meanness—standing up for myself 

sometimes, being silent at others—I learned the valuable lesson that sometimes you will 
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be called upon to like yourself even when the loudmouth next to you tries to convince 

everyone else you’re unlikeable. 
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Good Vibes vs. Bad Vibes:  
The Two Sides of Oxytocin 

 

 

Imagine you’re a kind, submissive sort of mouse. Feel your whiskers sense the 

temperature and surfaces of your environment. Swish your body-length tail around. 

Test out the strength of your legs. Now, imagine you’re dropped into a cage with 

aggressive mice and (despite your amazing ability to jump 18 inches) you experience 

what scientists call “a social defeat.” This would be a traumatic moment. For survival, 

among other purposes, your mouse brain has now recorded this momentous event.  

Catch your breath and then pretend it’s six hours later. Imagine you’re placed back in 

the same cage with the same aggressive mice. Which scenario would you prefer: 

fearless, with no memory of the previous attack, or intensely, exaggeratedly fearful? I’m 

with you—the first option sounds so much better and, as recent research indicates, has 

everything to do with something we usually refer to as the “love hormone,” oxytocin. 

What you probably know about oxytocin is that it makes you feel warm and fuzzy and 

like you could just snuggle that special someone all day. Released naturally during 

bonding activities (sex, childbirth, and breastfeeding, to name a few), oxytocin has 

traditionally been thought of as an agent of good feelings. In fact, it can be so powerful 

in making you feel good that studies suggest it can help autistics and schizophrenics 

transcend social deficits. Some doctors even prescribe oxytocin off-label to treat 

patients for social unease.  

Research from Northwestern University Feinberg School of Medicine published in 

Nature Neuroscience, however, shows the love hormone isn’t always quite so loving. Lab 

tests with mice (whose brains share our high level of oxytocin receptors) reveal that 

oxytocin can actually increase the pain of stressful social situations and later trigger 

enormous fear and anxiety related to those moments. This is due to the way the 

hormone strengthens social memory in the brain and activates the fear response. 

Put simply: Social context affects the role oxytocin plays. While research is still ongoing 

in terms of oxytocin’s intensification of positive social memories, the Northwestern 

University Feinberg School of Medicine results demonstrate how effectively the 

hormone amplifies negative and stressful moments. In the actual experiments (you are 

no longer the mouse, so heave a sigh of relief!), scientists divided mice into three 

groups: one missing oxytocin receptors, one with an increase in oxytocin receptors, and 

a normal control group. What researchers found was that six hours later, when put back 
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into the cage, the mice missing receptors didn’t appear to remember the aggressive 

mice; they showed no fear. The mice with increased oxytocin receptors, however, 

exhibited a severe fear reaction and avoidant behavior. 

A subsequent experiment modified what happened after the initial social defeat: 6 

hours later, the mice were placed in a box in which they received a painless but startling 

electric shock. Twenty-four hours later they were placed in the box again but did not 

receive any shock. The mice without oxytocin receptors showed zero enhanced fear 

upon re-entering the box. Conversely, the control group showed average fear, and the 

mice with extra oxytocin receptors exhibited significantly magnified fear. These results 

led Jelena Radulovic, the senior author of the study and the Dunbar Professor of Bipolar 

Disease at Northwestern University Feinberg School of Medicine, to conclude that "after 

a negative social experience the oxytocin triggers anxiety and fear in a new stressful 

situation."  

 

In addition to recognizing the implication of negative social memory on future events, 

Radulovic’s team also identified the brain region responsible for these issues (the lateral 

septum, which plays a role in emotional and stress responses) and the pathway that 

oxytocin travels to amplify feelings of fear and anxiety. Specifically, researchers 

discovered that oxytocin triggers a key signaling molecule that remains activated for six 

hours following a negative social experience. Radulovic believes this molecule, known as 

ERK (extracellular signal-related knases), stimulates the brain’s fear pathways, a large 

number of which travel through the lateral septum. 

The Northwestern Medicine study was the first of its kind to link oxytocin to social stress 

and future increased fear and anxiety response. It’s not the first to display the darker 

side of the hormone, however. Researchers at Concordia’s Centre for Research in 

Human Development published other interesting oxytocin evidence in Emotion, a 

journal of the American Psychological Association. In their study involving healthy young 

adults with no signs of any anxiety or other disorder, participants were given measured 

doses of oxytocin and then asked to complete an emotion-identification accuracy test: 

They examined and compared different facial expressions. The results quickly disproved 

psychologists’ expectations that oxytocin can overcome social anxiety. Instead, it 

seemed to provoke it, as the subjects with increased oxytocin levels saw increased 

emotional intensity on each of the faces they rated. Doctoral candidate and the study’s 

lead author, Christopher Cardoso, explains, “Our study proves that the hormone ramps 

up innate social reasoning skills, resulting in an emotional oversensitivity that can be 

detrimental in those who don’t have any serious social deficiencies.” 

http://medicalxpress.com/tags/oxytocin/
http://medicalxpress.com/tags/fear/
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If all of this is starting to sound like the “bonding drug” hormone offers some serious 

downers to the bonding experience, it does. But oxytocin still remains a ray of hope 

when used appropriately in specific situations. Several recent clinical trials focus on 

oxytocin’s benefits and are testing its efficacy for use as an anti-anxiety drug. With 

chronic social stress at the top of the list for causes of depression and anxiety, oxytocin 

still may hold the key to helping reduce symptoms for certain disorders. Research teams 

are exploring its possible positive effect on treating anorexia (it’s been shown to 

decrease patients’ fixation on images of food or fat body parts) and even offering 

protection against addiction (the oxytocin system primarily develops in response to 

experiences; increasing its levels in childhood can reduce the pleasure of drugs and the 

intensity of stress later on).  

Like everything when it comes to love, there’s a dark and a light side. Sometimes it’s 

good to feel more; other times it’s better to feel less. Each of us learns through romantic 

experiences that you have to choose wisely how and when and in what way to engage 

your emotions. As they romance oxytocin, science and pharmacology will have to 

navigate a similar conundrum.   
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Exercise in the Workplace:  
Standing at Your Desk Isn’t Enough 

to Boost Your Brain Power 
 

 

I have never been one to sit at my desk for long periods of time. I’ve always deliberately 

let my tea get cold so I’d need to walk down the hall for a refill (while leaving my glass of 

water empty to necessitate a separate refill trip). I take the stairs every chance I get and 

often stand up when I’m talking on the phone. These choices have been driven by my 

body’s need to get up and move around. Colleagues laugh when I don’t sit still for longer 

than 30 minutes.  

Considering the dangers resulting from prolonged sitting, however, I think I’m getting 

the last laugh.  

Physical inactivity accounts for approximately 6% of global deaths. The Sax Institute’s 45 

and Up Study (the largest ongoing study of healthy aging in the Southern Hemisphere) 

found a 40% increased risk of dying in the next three years for adults who sat for 11 

hours or more per day than those who sat for less than four hours a day.  The consensus 

agrees that a major problem with prolonged sitting is how it affects metabolic function, 

slowing it down so that processes either don’t happen or happen inefficiently, which 

leads to larger-scale problems, including: 

Foggy brain. Muscle movement pumps fresh blood and oxygen to your brain; this in 

turn produces mood- and brain-enhancing chemicals that increase your brain’s 

efficiency quotient. Without this movement, your brain processes slow down. 

Heart disease. Sedentary muscles burn less fat, blood flows more sluggishly, and fatty 

acids more easily clog the heart. 

Diabetes and other diseases. The pancreas overproduces insulin (the hormone that 

carries glucose to cells) when idle muscles don’t readily uptake this hormone. 

Muscle degeneration. Unused muscles become soft, which affects balance, stability, 

posture, and mobility. 

Leg disorders. Prolonged sitting slows blood circulation, causing it to pool in the legs. 

Soft bones. Many movement-oriented weight-bearing exercises stimulate hip and 

lower-body bones to grow thicker, denser, and stronger; soft bones can lead to 

osteoporosis. 
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Weight gain. Your body breaks down fat in your bloodstream. Without movement, your 

circulation slows, as does this process. 

The research highlighting why prolonged sitting can be life-threatening is vast and 

unending. One study, completed by the Medicine and Science in Sports & Exercise, found 

that over a span of 13 years study participants who sat for most of the day were 54% 

more likely to die of a heart attack. 

Marc Hamilton, a professor of inactivity physiology at Pennington Biomedical Research 

Center in Baton Rouge, LA, has devoted a lot of time to studies demonstrating the 

serious health risks of leading a sedentary life. He sums up a main point by saying, 

"When you sit for long periods of time, there is very little contractile activity going on in 

the skeletal muscle, and after more than a thousand studies, we believe that small, low-

level contractions are very important for good health." 

Work Productivity Benefits from Movement 

While there’s little evidence that supports the effect of exercise while you work (for 

example, standing versus sitting, or treadmill desks that typically aren’t used often 

enough to make a difference), there’s plenty of general research about the productivity 

benefits of exercise in general and specifically during the work day. For example, 

research from the University of Bristol showed that employees who exercise return to 

work displaying increased work performance (measured by better time management 

and improved mental sharpness), plus displaying more tolerance of themselves and 

offering more forgiveness to their colleagues.  

A study designed by researchers at Stockholm University and Karolinksa Institutet and 

published in Journal of Occupational and Environmental Medicine highlights other 

benefits of exercise in the workplace. The researchers, Ulrica von Thiele Schwarz and 

Henna Hasson, comment, "increased productivity comes, on the one hand, from people 

getting more done during the hours they are at work, perhaps because of increased 

stamina and, on the other hand, from less absenteeism owing to sickness."  

While the following outcome wasn’t necessarily the purpose of the experiment, it 

proved that spending  work time focused on physical activity not only leads to increased 

productivity but affects how you feel about the work you do. 

In the study, participants were asked to spend 2.5 hours per week of work time devoted 

to obligatory exercise. At the end of the study, not only had this group increased their 

production level (a result similar to the control group, who experienced fewer work 

hours without exercise) but they reported self-assessed productivity improvements. 

They perceived that they accomplished more at work, plus felt they had a greater work 
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capacity and lost less work time to illness. This suggests the feathering in of another 

important category of how exercise improves mental capacity and work productivity: it 

improves mental health. Specifically, exercise releases chemicals such as endorphins 

(natural painkillers) and serotonin (a neurotransmitter) that elevate mood and increase 

the ability to deal with stress. The resulting greater flexibility can improve  how you 

respond   to workplace situations and enhance creative problem solving, which 

increases productivity. 

Increasing Movement at Work and in Life 

The research for this article made me feel simultaneously justified in my natural low 

tolerance for sitting and worried that I’m not moving enough. Especially when I 

discovered Dr. Hidde van der Ploeg, a senior research fellow at the University of 

Sydney’s School of Public Health in Australia, who maintains that the physical exercise 

we do get isn’t enough to fully counteract the negative effects of sitting still.  

He says, “That morning walk or trip to the gym is still necessary, but it’s also important 

to avoid prolonged sitting. Our results suggest the time people spend sitting at home, 

work and in traffic should be reduced by standing or walking more.” 

Reversing the effects of being sedentary means increasing blood flow and circulation, 

which translates to increased alertness, energy, and stamina. Suddenly, standing during 

a meeting or working out on a lunch break isn’t enough. In order to reduce the risk of 

chronic and life-threatening diseases, the World Health Organization recommends 2.5 

hours of moderate-intensity physical activity spread throughout the week. This can be a 

real challenge if, as Dr. van der Ploeg asserts, the average adult sits for 90% of his leisure 

time. It seems we are a global community that spends the majority of time in physical 

positions that accelerate the body’s deceleration. Reversing the effect of being 

sedentary, it seems, will require a reversal in lifestyle altogether. In a cruel twist of fate, 

the less physically taxing, more techno- and gadget-driven lifestyle we’ve worked so 

hard to create is killing us.  

Boosting how your brain functions at work isn’t just about what you do at your desk; it’s 

about what you do away from it as well. 
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7 Ways to Exercise Your Brain— 
And Why You Really Need To! 

 

 

If you’re over 40, you’re not going to like this (and if you’re not yet 40, get ready for a 

reality check): Early in your fifth decade, researchers believe, your cognitive brain 

performance peaks. From there, it’s a downhill slide for the remaining years of your life. 

The good news is that the brain is highly adaptable; it responds to experiences. In 

particular, “spaced practice” (repetitive exercise) helps the brain learn, grow, 

strengthen, and develop. As we age there are ways to combat the reduced function of 

such mental processes as memory, speed of thinking, problem solving, reasoning, and 

decision making. Starting to incorporate easy exercises today can help forestall decline 

tomorrow. 

Can the Brain Reverse the Aging Process? 

According to Dr. Sandra Bond Chapman, founder and chief director of the Center for 

BrainHealth, and Dee Wyly, Distinguished University Chair at UT Dallas, “The world’s 

aging population is growing disproportionately. Our expected lifespan has reached an 

all-time high of more than 78 years, yet previous research shows cognitive decline may 

begin in the early 40s…. Until recently, cognitive decline in healthy adults was viewed as 

an inevitable consequence of aging. [Our] research shows that neuroplasticity can be 

harnessed to enhance brain performance and provides hope for individuals to improve 

their own mental capacity and cognitive brain health by habitually exercising higher-

order thinking strategies no matter their age.” 

The research Bond references was conducted at the Center for BrainHealth at the 

University of Texas at Dallas and published online by Cerebral Cortex. Researchers 

studied brain changes (using three MRI-based measurements) in a random sampling of 

people ages 56 to 71. What they discovered is exciting: Over a 12-week period, 

participants in hour-long sessions of directed brain training exhibited an expanded 

ability to create structural connection between parts of the brain related to learning and 

greater information communication across critical brain regions. 

Dr. Sina Aslan, founder and president of Advance MRI and collaborator on the study, 

adds and explains, “Through this research we are able to see that cognitive training 

increases brain blood flow, which is a sensitive physiological marker of brain health. 

Previous research shows brain blood flow decreases in people beginning in their 20s. 

The finding that global brain blood flow can be increased with complex mental activity, 

http://www.brainhealth.utdallas.edu/about_us/team/sandra_chapman
http://www.utdallas.edu/chairs/profiles/chapman.html
http://www.utdallas.edu/chairs/profiles/chapman.html
http://www.brainhealth.utdallas.edu/
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as this study demonstrates, suggests that staying mentally active helps reverse and 

potentially prevent brain losses and cognitive decline with aging.” 

In fact, the study shows a more than 8% increase in brain blood flow, which significantly 

impacts cognitive performance and can help your brain stay young. A followup study a 

year later confirmed that the gains were maintained. That’s good news if you want to 

boost your mental muscle! 

Right about now you may be wondering what you’d have to do in order to reap these 

benefits. With the stress of an already packed schedule, do you have time to add yet 

another item to the calendar? Actually, training your brain is incredibly simple and can 

be done while moving through the tasks of your day. 

 

7 Scientifically Proven, Results-Oriented Exercises  

Your brain is responsible for five main cognitive functions: executive function, memory, 

attention, language, and visual-spatial skills. If you already squeeze aerobic exercise into 

your schedule (studies recommend at least three times per week for an hour), then you 

have a good routine that’s increasing brain blood flow to critical memory centers and 

improving your ability to remember facts. Adding any of the following cognitive 

function–building practices will amplify your brain health benefits: 

1. Strategize! Logic and reasoning skills are the basis for making decisions and 

considering possible outcomes of your actions. The more you challenge yourself to do 

these kinds of tasks, the more you deepen the neural pathways necessary for this type 

of brain function. If you like games, this kind of exercise is right up your alley. Video 

games and strategic board games (such as chess) are great ways to engage this aspect of 

brain training. Other options include social interaction or any activity that requires you 

to identify a desired outcome and then calculate choices and develop a plan to achieve 

success. 

2. Challenge your memory. You highlight how important memory is to your cognitive 

function every time you read, reason, or do any type of mental calculation. Memory is 

also the first place you’ll probably notice your cognitive function faltering. Training your 

memory is incredibly easy and can be done while you commute or listen to the radio: 

Commit to learning all the lyrics of a song while you’re driving, or memorize a poem 

while sitting on the bus. Don’t commute? Force yourself to do a task by memory. For 

example, wash your face and brush your teeth with your eyes closed, or learn to 

perform a task with your nondominant hand. 

3. (Re)focus your attention. Attention is one of the foundational elements of cognition 

and it decreases with age. Your ability to place your focus (and hold it there), however, 
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allows you to concentrate and be productive despite distractions, which means this is a 

part of your brain function you want to keep sharp. Increasing this brain ability is as 

simple as changing your routine. Ninety-eight percent of what you do every day is habit; 

changing the routine guarantees your brain has to pay attention. There are two ways to 

work this part of your brain muscle: (1) Identify what you do by rote day after day and 

change it. That can mean taking a different route to work or school or changing your 

exercise routine (i.e., do the exercises in reverse order); (2) When you combine activities 

that require cognitive function, you force your brain to do more in the same amount of 

time. For example, cook and listen to talk radio or an audiobook, or drive while making a 

list of groceries in your head. 

4. Reset your brain. As important as it is to be able to pay attention, sometimes it’s 

even better to give your brain a break. Stilling your mind breaks its rhythm, which 

causes it to refresh. Giving your mind a break allows it to return to tasks later with 

increased perspective and creativity. You can think of this as a sort of interval training 

for your brain. Dr. Chapman suggests a “Five by Five” principle “where you take a break 

from whatever you're doing five times a day for at least five minutes to reset.” 

5. Buff up your lingo. Language games stimulate your brain to understand, remember, 

and recognize words. The more you practice fluency in language, the more quickly your 

brain will retrieve old words and embrace new ones. Taking the time to understand new 

words in context especially trains your brain to remember them, since you increase the 

associations linked with the definition. A simple way to engage this process is to read 

articles outside your normal realm of interest. Rather than reading the business section 

of the newspaper, read the sports or science section instead. 

6. Synthesize, synthesize, synthesize. According to Keir Bloomer, chair of the Higher 

Order Skills Excellence Group, “synthesis is the skill of joining up. Essentially, it is the 

process of forming new knowledge or new ideas by taking different existing ideas and 

knowledge, sometimes from different areas…. it’s a skill that involves activities like 

linking, connecting, joining together.” To exercise yourself in this way, make an effort to 

process information beyond its superficial level. When you read a book or article 

(including this one!), share what you learn with someone else. Rather than just 

recounting the facts, identify and discuss the theme(s) in what you read and how they 

relate to your life. 

 

7. Take a really good look. One of the most dominant senses your brain uses to 

understand and encode your experience is your visual sense. Being able to visually 

analyze your environment gives you many cognitive clues about how to behave within 

it. Developing this part of your brain muscle can be done in two easy ways: (1) In any 
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setting, pick out three items and their location. When you leave the setting, close your 

eyes and see if you can accurately remember each item and its location; do this again 

two hours later; (2) For more of a challenge, try noticing everything you can see in your 

full range of vision (front and peripheral), then write it all down from recall. 

Considered in these micro-elements, the ease of adding brain exercise to your day 

seems obvious. I think you can handle it, so I’m going to sneak in one more surefire way 

to bump up your gray matter: Stop multitasking. Constant simultaneous in/output 

fatigues your brain and leads to reduced efficiency and productivity. When you need to 

focus on higher-order thinking (those tasks that really require full access to your brain 

power), you’ll achieve more if you allow your focus to remain uninterrupted for at least 

15 minutes at a time. 

All this sounds promising, but understanding the concept that your brain can hold off 

the aging process is a lot like buying a membership to the gym: It only helps if you 

actually use it. Which means incorporating these ideas into your everyday experience 

will require a tiny bit of intention on your part. If you’ve been reading this while also 

listening to the news on television—an example of combining activities that require 

cognitive function and thus working out your ability to pay attention—then you’ve 

already got a good head start. 
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How to Train Like Tom Brady— 
Even If You Don’t Play for the NFL 

 

 

In a pre-season radio interview Patriots quarterback Tom Brady explained that in the 

off-season he doesn’t just work out his body, he also works his brain. This year, he and 

trainer Alex Guerrero decided to sharpen Brady’s decision-making skills with a program 

of cognitive exercises. As part of the process they did a baseline neurological function 

scan to identify areas in which Brady’s brain performance could improve.  

Brady explains, “Like everything with your body, you don’t want something to work too 

hard, and you don’t want something to work not enough. I think finding that balance in 

your brain or in your body is how you optimize your performance.” 

Even if you’re not about to strap on a helmet you can benefit from training your brain to 

make quicker—and better—decisions. Optimizing performance in your own life means 

stepping into a leadership role; one that allows you to direct your course with courage, 

confidence and commitment. That’s a tough challenge if you have wishy-washy 

decision-making skills. 

Bulking up your ability to make choices efficiently, effectively and with a minimum of 

regret, however, can be done. Forming a foundation of strong practices begins with 

minimizing the pitfalls of decision-making while emphasizing the areas over which your 

control can lead to better outcomes. Mike Matt, writing about leadership and decision-

making on Forbes.com, offers this advice:  

“The first key in understanding how to make great decisions is learning how to 

synthesize the overwhelming amount [of] incoming information [you] must deal with on 

a daily basis, while making the best decisions possible in a timely fashion. The key to 

dealing with the voluminous amounts of information is as simple as becoming 

discerning surrounding the filtering of various inputs.” 

5 Ways to Strengthen Your Decision-Making Process 

Full disclosure here: I’m horrible at making decisions. I take a long time and then 

afterward constantly second guess myself. I can’t even fathom Matt’s advice; I don’t 

filter information—it’s all fair game any time! Which means I research, collate 

information and then…. research and collate again, and again, and yes, again. If it 

sounds a little OCD, I admit, it may. In my defense, however, I face two big problems:  1) 

I never feel like I know enough, and 2) I don’t trust myself to make the right decision. 
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If any of this sounds familiar then join me as I try implementing the following five 

suggested strategies designed to give power and punch to choice-makers everywhere: 

Trust your gut: If you have a little voice like I do whispering, “Nah, that can’t be right!” 

then it can seem like your first impulse can’t possibly be accurate. However, in his book, 

Blink: The Power of Thinking Without Thinking, Malcolm Gladwell makes the case for 

trusting your instinct. He writes, “We live in a world that assumes that the quality of a 

decision is directly related to the time and effort that went into making it... But there 

are moments… when our snap judgments and first impressions can offer a much better 

means of making sense of the world.” When I think back to time(s) when my gut gave 

real-time impressions it always was accurate. My mission now is to start trusting it 

more. How do you receive your gut messages? Get in touch with noticing and acting on 

the information. Building up a track record during inconsequential moments forms a 

habit that can serve mightily in times of greater importance. 

Set decision-making criteria: In an age where Google, smartphones, social media and 

apps mean you can experience a constant influx of data (i.e. opinions!) from both 

people you do and don’t know narrowing the filter requires boundaries. Truthfully, I 

love polling people and sources for information. A drawback to this wide-angle 

approach is that those opinions filter through subjective experiences, ideologies and 

philosophies that I don’t necessarily share, which means the information isn’t relevant 

or applicable. Curbing the TMI problem means defining how you will make the decision 

before the process starts. The more you control the breadth and depth of the 

information the less overwhelming it becomes. For example, saying to yourself, “I’ll look 

for the answers to these three questions in these two places. Once I’ve got completed 

that process I’ll make the choice based on the information I gather.” Whew, so long 

Greek chorus! 

Impose a deadline: Say you make a decision, then mull it over, then revise it then do 

more research, then make a new decision, then start the process all over again. If you 

give yourself an open-ended amount of time to choose it’s possible a whole year could 

go by before you take a stand (this is exactly how I deferred law school admission for 

five years—until the registrar said, “Now or never!”). When you give yourself a deadline 

you force yourself into action mode; an empowered place very useful for decision-

making. The pressure of the deadline can range from setting a timer for 5 minutes to 

choosing a specific date (as a friend of mine did to propose to his girlfriend: After 4 years 

together he picked a random date and then on that day figured out how to pop the 

question). For added strength, ask others to hold you accountable to your deadline. 

Flip the fear factor: Alarm adds significant distraction in any decision-making moment. 

“What if I make the wrong choice?” is the (subtle) anxiety that lies below every decision-
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making process. While fear thinking can be helpful in assessing outcomes it can also 

breed paralysis, stagnation and inertia. Literally, when you think about what might go 

wrong your brain makes pictures of all those possibilities that translate into 

uncomfortable sensations in your body. The outcome: every choice can seem faulty. In 

her book, Some Nerve: Lessons Learned While Becoming Brave, Patty Chang Anker 

writes, “Don’t fixate on the thing you fear—keep your eye on where you want to go!” 

Putting this advice to use, the next time you’re faced with a decision try asking yourself, 

“If I choose _____ what can happen that will be right?”  

Prune your choices: Your brain’s pruning process constantly removes unnecessary and 

unused neural pathways; just because they exist doesn’t mean they’re relevant to 

efficient brain function. Without deliberating your brain naturally cuts free the dead 

weight. Faced with several choices, you can do the same through a process of 

prioritization: Place all of the options before you like pieces of a puzzle. There is only 

one piece that will fit. Assess each individual piece for how relevantly it responds to the 

question, “What makes this the best answer?” Narrowing the field creates focus; from 

there you can prioritize the values each choice represents and decide which one most 

accurately fits the desired outcome. 

If you’re looking for ways to change your life, altering your decision-making process is 

one way to launch yourself into a more powerful and more productive persona. Things 

to look out for that can impede your skills include closed-mindedness, over-analysis and 

impulsivity. Too much rigidity or too much chaos interferes with developing a flexible 

and creative decision-making style.  

One final fact to recall: Regardless of how you shift or strengthen your skill the rest of 

the world will always toss in wild card components. Despite all of Brady’s cognitive 

training the Patriots lost their first game of the season in a stunning second-half upset to 

the Dolphins. It’s the Patriots’ first opener loss in a decade; a cautionary reminder that 

even when you make your best effort there’s more at play than just your decisions. In 

the end, you can only strive to develop a process that feels good to you and then hope 

that when you throw the ball you’re happy with where it lands. 
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3 Ways to Rewire Your Relationship 
with Your Inner Critic 

 

Becky’s inner critic is incredibly chatty and opinionated. From a perch high above the 

present moment, she evaluates every action, reaction, and intention Becky has from a 

shoulda/woulda/coulda perspective. Sometimes Becky manages things appropriately 

and senses her approval in the silence. More often than not, however, her inner critic is 

constantly telling Becky what she did wrong and Becky’s constantly wishing she would 

shut up.  

I bet you, too, have a little gremlin that sits on your shoulder whispering such 

obscenities as, “You’re no good!”and “You’re worthless!” and “You could have done 

better!” While it’s a voice that can drive you crazy with self-doubt, your inner critic is 

actually hardwired to help you learn, a fact underscored by research published in the 

Journal of Neuroscience that directly examines the inner critic and its role in learning. 

Robert Reinhart, a Ph.D. candidate at Vanderbilt University, wanted to “reach into your 

brain and casually control your inner critic.” Together with colleague Geoffrey 

Woodman, assistant professor of psychology, they devised an experiment that would 

deliberately influence learning ability through a mild electrical current directly applied 

to the brain. Depending on the direction of the current, they suspected they could 

amplify or suppress the ability to learn. They were right. 

The Science Behind Your Inner Critic 

Just seconds after you make a mistake, a jolt of negative voltage emanates from your 

medial-frontal cortex. Scientists widely believe that this is the origin of your instinctive 

“oops!” response. Reinhart and Woodman’s idea was to test the hypothesis that the 

instinctive “oops!” is actually a part of your brain’s hardwired learning process. They 

designed their experiment to test both the idea that you can control your brain’s 

mistake response and that the effect of that response could be intentionally increased 

or decreased, depending on the direction of the current. They also wanted to see how 

long the effects could last. 

To carry out the experiment, the researchers placed one electrode (conducted by saline-

soaked sponges) on the crown of the head and a second on the cheek of participants. 

Then they applied 20 minutes of gentle transcranial direct current stimulation in random 

directions: anodal (traveling from the crown of the head to the cheek), cathodal (from 

the cheek to the crown), or a placebo. At the end of 20 minutes, subjects were given a 

learning task during which scientists measured their electrical brain activity with an 

electroencephalogram. In this way researchers could see how the brain changed as the 

http://www.vanderbilt.edu/psychological_sciences/bio/geoffrey-woodman
http://www.vanderbilt.edu/psychological_sciences/bio/geoffrey-woodman
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subjects made mistakes; most important, they could see how brain activities responded 

to the influence of electrical stimulation. 

The results of the study imply the importance of your inner critic: In the presence of the 

anodal current, the “oops!” spike of negative voltage was almost two times the usual. 

These subjects made fewer mistakes and learned more quickly. With the application of 

cathodal current, the opposite results occurred—and the effects lasted up to five hours 

and transferred to other tasks. Interpreting these findings, Reinhart says, “So when we 

up-regulate [the “oops!”] process, we can make you more cautious, less error-prone, 

more adaptable to new or changing situations.” 

Your inner critic, then, is important to your ability to learn and be flexible—your ability 

to survive—which makes it all too clear that truly succeeding in life means finding ways 

to work with, rather than against, the know-it-all in your head. 

How to Constructively Collaborate with Your Inner Critic 

The biggest problem in collaborating with your inner critic lies in a problem of language: 

tone, vocabulary, and delivery. A rough, caveman sort of mentality (“You idiot, don’t 

you see the tiger coming at you?!”), the inner critic voice gets your attention through 

pain, panic, and a pugnacious energy—all things that make you cringe and pull away, 

which makes it hard to hear the content (what’s to be learned) behind the message (of 

disapproval). There are, however, simple ways to renegotiate your relationship with 

your inner critic that can lead to a more positive interaction that both engages and even 

amplifies learning. 

Acknowledge and appreciate. The negative jolt of inner-critic energy masks its positive 

benefits. Interrupting the instinctive shy-away from the pain happens through 

implementing a habit of acknowledgment and appreciation—that is, recognizing your 

inner critic’s motivation and appreciating what she’s trying to do. For example, when 

your inner critic pipes up, say to yourself, “There’s that part of me that wants to keep 

me safe and help me learn!” With this perspective shift, you can focus on the learning 

that needs to be done versus the unkind way the need for it is delivered. 

Separate criticism of the moment from your entire being. Your inner critic rises up to 

make assessments in response to specific experience. While the criticism can feel like an 

ooze that spreads over your whole being, the situation from which it originates 

represents only one aspect of who you are in any moment. Supportively applying the 

criticism means separating it from a metaview of who you are and applying it instead to 

a microview of the moment you’re in. Ask, “How can I change the circumstances of this 

moment?” For example, if the critical message is one of worthlessness, develop a plan 
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for taking one action that makes you more worthy in that moment (rather than believe 

that worthlessness defines your entire self for your whole life). 

Teach your inner critic to reframe criticism into coaching. Because the inner-critic voice 

is unkind, it all too often usurps your power. In truth, however, you are equal. When you 

stand up to your inner critic and redefine the dialogue, you can change both what’s said 

and the results. For example, you can train your shoulda/woulda/coulda critic to a next-

time-let’s-try-this mentor. Implementing a rephrase habit immediately reduces the 

negative feelings while retaining the educational message. “You should have taken the 

highway to avoid this local traffic, dummy!” becomes, “Next time, let’s avoid local traffic 

by immediately getting on the highway.”  

While you may wish your inner critic would go on an extended vacation, Reinhart and 

Woodman’s research shows how incredibly valuable the “oops!” instinct is and its 

critical role in life. Becky’s inner critic was her blessing and her curse, both helping Becky 

learn and so deeply cutting her down that sometimes she became inert. Today, Becky’s 

in the process of renegotiating that critical connection and finding relief, plus a new 

freedom. You can do that too. When you become a partner to your critic, embracing the 

“oops!” and modifying the message, you develop a relationship that converts criticism 

into quicker, long-lasting learning processes that encourage you to become better at 

who you are, how you live, and what you do. 
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Helper’s High: The Science Behind 
Why It Feels Good to Give 

 

 

Recently I took my mother to see tap star Savion Glover at our local performing arts 

center. The hall was packed, mostly with children whose parents had brought them to 

see the legendary dancer. Predominant in the crowd were students from inner-city 

performing arts schools. During intermission my mother and I went to the concession 

stand, where candy was on sale for six dollars a box. The kids crowded around, standing 

on tiptoes and craning their necks to see the candy case. Beside me a girl of about 

twelve complained to her chums, “I only have three dollars. I can’t get anything.”  

Visibly deflated, she rolled back onto her heels, studying her crumpled bills. “This is a 

special night,” I told her, “You have to have candy.” She looked at me with a blank 

expression. I extended three dollars to her, watching her face light up. With a big “Thank 

you!” she turned to her friends and exclaimed, “I can get something, too!” She sprang 

back to her toes and pushed forward to purchase her treat.  

It’s not tough to see where my giving impulse originated. My whole life my mother has 

created delight, enchantment, and pleasure for people—those she loves as well as 

perfect strangers. She calls it “making magic.” While children learn the behavior 

modeled by their parents, there’s also extensive scientific evidence for why we do good 

deeds—and should do more of them: It feels good and it enhances health. 

While giving can emerge from what appears on the outside to be a good heart, it also 

comes from the science in your head. The act of smiling, for example, releases 

endorphins and serotonin in a natural chemical reaction that leads to pain relief and 

mood elevation. This means every smile you give someone else offers that person the 

opportunity to feel good by returning a smile to you. 

Research conducted in 2006 by neuroscientist Jorge Moll and others at the National 

Institutes of Health elevated to a new technological level what we know about the 

release of do-good chemicals. When subjects were offered money, plus a list of causes 

to which they might donate funds, researchers discovered that just the thought of giving 

money inspired activation of the brain’s primitive pleasure centers. Imagining doing 

good can activate a surge of dopamine’s euphoric properties; feeling good from doing 

good begins before you even take action.  

The benefits of giving, however, go far beyond the immediate chemical payback to 

include more far-reaching results. Daily life includes a variety of stressors, all of which 
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can have an impact on long-term overall health. Especially high periods of stress can 

include elevated levels of the hormone cortisol, plus increased heart and breathing 

rates. Extended stress also reduces cardiovascular and immune function, making the 

body more prone to invasion by abnormal cellular alterations that can, among other 

things, induce premature aging.  

While we can’t fully eliminate stress from our lives, science suggests we can use the 

brain’s feel-good chemical response to reduce physical effects from it. For example, one 

study proved that older adults volunteering to massage infants experienced reduced 

stress hormones. Research has also documented that people who are generous have 

high levels of oxytocin, our “bonding” hormone, which possesses fantastic anti-

inflammatory healing properties proven to relieve pain. Furthermore, oxytocin may 

activate the “tend-mend” response, your body’s natural antidote to the “fight-flight” 

stress reaction.  

Whole family systems, societies, cultures, and individuals strengthen from the 

connections and relationships formed through the spirit of giving. The holiday season, 

typically a time when we make more effort to foster our altruistic side, offers an annual 

reminder that giving and feeling good operate as a symbiotic flow, enhancing the lives 

of both giver and receiver. From this perspective, granting yourself the opportunity to 

experience what some call the “helper’s high” can make you happier and healthier all 

year long. 
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Can Trauma Be Inherited? 

 

 

My friend was abused as a child and grew into a socially awkward, suspicious, anxious, 

and shy adult. She had nightmares and flashbacks of the abuse and, when I met her, was 

beginning to experience panic attacks. She wanted to feel better but feared the work of 

trauma recovery, so she refrained from seeking help.  

Then she fell in love. Together they dreamed of marriage and starting a family. What 

would happen to her children, she wondered, if they gestated inside a body that was 

frequently stressed to the max? How would they adjust to the world if they were raised 

by a woman who couldn’t even be alone at home at night? For the sake of these unborn 

beings, my friend finally sought professional help to relieve her symptoms of post-

traumatic stress disorder.  

While achieving a less stressed/more calm state of mind will definitely help, recent 

research suggests that my friend’s childhood traumas may live in places more difficult to 

change than her basic daily behavior. A team at the University of Zurich and ETH Zurich 

have discovered a key to trauma’s physiological puzzle and suspect that it can be passed 

on through an imbalance in parental microRNA. 

Experiential Multigenerational Trauma  

Every traumatic experience activates survival and coping mechanisms. From nervous 

system arousal to emotional dysregulation, from turning gene expression on or off to 

developing aberrant behaviors, from shock and surprise to the development of a belief 

system that expects shock and surprise, the will to be safe and in control is a primal 

response to threat and danger. When left uninterrupted, however, the changes trauma 

instigates become habitual and often survive into the next generation. The simplest way 

to observe these effects is through a causal behavioral paradigm. For example: 

 Survivors of physical abuse often abuse their own children, acting on the belief that 

abuse is an acceptable form of discipline. They also frequently engage in abusive 

romantic relationships and perpetuate in their new nuclear families the idea that “love” 

and abuse go hand-in-hand. 

 

 Survivors of emotional abuse experience relational problems and often enter into 

relationships in which they are abused by, or abuse, their significant other. Common 
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parental problems that affect the well-being of offspring include anxiety, anger, 

substance abuse, and depression. 

 

 Survivors of neglect often exhibit underdevelopment in the areas of nurturance and 

intimacy, which causes a failure to meet the emotional needs of their children. 

Years of these reinforced mechanisms can change the brain structures and 

neurophysiology of every generation as attitudes and actions become second nature 

and are inherited through experience.  

Non-Genetic Multigenerational Trauma 

Isabelle Mansuy, professor at ETH Zurich and the University of Zurich, knows that there 

are multigenerational diseases in families (e.g., bipolar) that can’t be traced back to a 

particular gene. Along with her research group at the Brain Research Institute of the 

University of Zurich, she’s dedicating her time to exploring the molecular processes 

connected to non-genetic inheritance of behavioral symptoms caused by childhood 

trauma. 

Studying mice, the researchers subjected one group to early life trauma against a 

control group. Afterward, they observed that the traumatized mice expressed 

behavioral changes, exhibiting depressive-like behaviors and partly losing their innate 

dislike of open spaces and bright light. While traumatizing circumstances were not 

experienced by the offspring of these mice, sperm of the traumatized mice transferred 

behavioral symptoms to the next generation. This transfer, identified through an 

alteration in the amount of microRNAs of the original mice generation, is the major 

finding of Mansuy’s experiment.  

 

Here’s how it happens: 

 

Enzymes synthesize RNA from DNA by reading specific sections of genes and using them 

as templates for producing corresponding RNAs. Their primary role being that of a 

messenger, RNAs carry instructions from DNA regarding the control of the synthesis of 

proteins. Separate enzymes trim RNA so that they reach maturity. All cells carry a 

number of short RNA molecules: cellular RNA fragments, which are microRNAs that 

engage in regulatory functions. For example, to prevent the production of a particular 

protein, they bind to and destroy the messenger RNA that would have produced it.  

What Mansuy and her team discovered is that compared to nontraumatized mice, the 

original generation of traumatized survivors exhibited stress-altered amounts of many 

microRNAs in the brain, sperm, and blood. While some microRNAs were lower, others 
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were produced in excess. This alteration resulted in the misregulation of the cellular 

processes usually managed by these microRNAs. 

Mansuy explains, "With the imbalance in microRNAs in sperm, we have discovered a key 

factor through which trauma can be passed on." 

 

Indeed, even the metabolism of the stressed mice’s offspring was affected, as their 

blood sugar and insulin levels were lower than those in control groups.  

 

What This Means for Trauma Survivors and Their Offspring 

 

Mansuy believes that the changes in microRNAs occur as part of a chain of events that 

begins with the body’s overproduction of stress hormones. 

 

"The environment leaves traces on the brain,” she clarifies, “on organs and also on 

gametes. Through gametes, these traces can be passed to the next generation." 

 

This news only introduces new areas to explore. While the chain of behaviorally induced 

inherited trauma can be interrupted through conscious choices, actions, and 

interventions, if Mansuy’s results correlate in humans (that’s the focus of her current 

work), then how would the cycle of inheritance be interrupted? As with so many facets 

of trauma and its effects, finding one answer leads to many more questions. 
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