Getting the Most Out of Neurofeedback
By Mary Ammerman, PsyD, BCN
Neurofeedback is an empowering brain training tool that can improve mood, sleep, energy level, and ability to focus, as well as many other issues.  In order for you to maximize the benefits of your training, please read the following guidelines about neurofeedback and overall health.
First, please understand that neurofeedback is a form of brain training – not a brain treatment.  In other words, our neurofeedback equipment is not “doing” anything to you.  It is simply measuring and then reflecting back information about your EEG (a measurement of the electrical activity of the brain).  Much like playing the childhood game “hotter or colder” to find a hidden object, the neurofeedback training screen gives you visual and auditory cues when your brain is either moving closer to or farther away from a desirable EEG pattern. 
 It may take a little while for your brain to figure out what we’re asking it to do, but once it does, it has the opportunity to experience a more efficient way of functioning.  With enough repetition, it will adopt this new and improved way of doing things because all brains are inherently motivated to get the best possible outcomes for the least amount of expended energy.
Too Fast, Too Slow, or Just Right?
The EEG of a healthy brain is flexible enough to adjust its speed to the task at hand.  For example, it must slow down to fall sleep, but speed up to solve math problems.  In addition, the EEG must be stable enough to maintain the appropriate speed until the task is finished, thereby allowing us to sleep through the night and pay adequate attention until homework assignments are completed.  
Inefficient EEG patterns (too fast, too slow, difficulty maintaining a steady speed, or brains with key areas operating at incompatible speeds) are associated with many life problems.  Such patterns can result in poor mood, anxiety, trouble falling or staying asleep, and problems focusing attention, just to name a few. The good news is that your brain can learn to change its “driving style.”  As a result, mood, sleep, energy level, and ability to focus, as well as many other issues can improve.  
Please be aware that there is no single EEG pattern that a person should be in at all times.  Rather, your brain needs the ability to flexibly and stably shift its electrical activity to match the demands of your current situation.  Neurofeedback can be thought of as yoga for your EEG.  Just like practicing the physical postures in a real yoga class improves the flexibility and stability of your body, practicing a focused but relaxed mental state during neurofeedback training can increase the flexibility and stability of the electrical activity in your brain.  No one expects you to walk around in downward dog every moment of your life, and no one’s brain can maintain a single EEG pattern at all times either; however, both yoga and neurofeedback practice can improve your ability to function well when you’re outside of the training room.   
How can I do well?
Your mind (what you’re consciously aware of) and your brain (the physical operations of your brain matter) are equally important to neurofeedback training.  Your mind can do two very important things:  1) set the intention to have a relaxed body and alert mind, and 2) observe and connect your internal experience with what the visual and auditory feedback of the training screen is telling you.  Other than that, your mind has to trust your brain cells to make the actual physical changes in your EEG.  It does this by altering the rate and combination of your brain cells’ firing patterns.
Adults and older kids can understand why it’s beneficial to take their brains to driving school, and subsequently, pay appropriate attention to the training screen.  Younger kids, however, will probably need an incentive to train.  We frequently have to capture children’s attention by making it worth their while to engage in training.  Consequently, your neurofeedback provider may ask for parental input regarding what will be motivating for your child.
Important lifestyle factors also determine the success of neurofeedback training, including getting enough sleep, eating healthy foods, avoiding excessive amounts of sugar, caffeine and alcohol, engaging in regular exercise, and limiting your total “screen” (TV, computer, mobile devices) time.
These lifestyle factors will be discussed in greater detail in the pages that follow.  
Become a Brain Sculptor:  Your Head is in Your Hands
Neuroscience pioneer Santiago Ramon y Cajal famously said, “Every man can, if he so desires, become the sculptor his own brain.”  Our brains are constantly changing in response to internal and external experiences. This ability, called neuroplasticity, helped us adapt and evolve as species.  Not every experience changes your brain, however.  For an experience to alter your brain, it has to be intense, sustained, and frequently repeated.
[bookmark: _GoBack]In other words, whatever we do over and over again, our brains get better and faster at doing and devote more brain cells to carrying out.  This is how we learn anything – whether it’s playing the piano, speaking a second language, or serving a tennis ball.  However, the process of neuroplasticity works for better and for worse.  Chronic pain, panic attacks, and recurrent depressive episodes are examples of unwanted neuroplasticity.  
Neuroplasticity and the Dangers of Negative Survival Bias
Your brain’s number one priority is to keep you alive.  Unfortunately, from a survival perspective, it is much more important to notice threats than opportunities.  If you miss a pleasurable opportunity, that might be disappointing, but it probably won’t kill you.  Failing to notice a potential threat, however, could very well result in death.  For that reason, all human brains are primed to notice negative information more readily than positive information. 
In fact, when you look at the six basic emotions (fear, sadness, anger, disgust, surprise, and joy) four are negative, one can be either good or bad, and only one is clearly positive.  This means that when we passively let our minds do their own thing, the odds are stacked against feeling happy.  As Rick Hansen says in Hardwiring Happiness, our minds are like “Velcro for the negative and Teflon for the positive.”  
Moreover, because our brains are shaped by frequent, intense, sustained repetition, if depressing or anxiety provoking thoughts and feelings stick around long enough they can become self-perpetuating.  That’s the downside of neuroplasticity and the negative survival bias.  With the best of intentions for keeping us safe and protected, our minds often end up accidentally practicing what we don’t want instead of practicing what we do want.
I can give a personal example here.  Until a few years ago, I was terrified of public speaking.  I would blush, stammer, and break into a cold sweat if I was asked a question in a staff meeting, much less if I had to stand in front of an audience to give a presentation.  Once, when giving a talk with my colleague, I drank 3 entire pitchers of water in a row because I was so nervous waiting for my part to begin.  He still laughs that every time he tried to pour a glass of water for himself, the pitcher was empty.  
Part of me secretly longed to perform so I worked hard to improve my speaking skills by forcing myself to give talks.  But I hated the way my voice, hands, and leg muscles trembled when I was in front of an audience.  No matter how long I spent preparing for the event, when the time for me to speak actually arrived, I would rush through my presentation so I could sit back down and hide.  I felt frustrated with myself, disappointed, and I certainly didn’t enjoy any of these experiences.
Finally, I realized that I was spending all my time mentally rehearsing what I didn’t want to happen.  I kept imagining myself failing, looking nervous, sounding stupid, and definitely disliking the experience.  I decided to start practicing what I did want – enjoying myself while doing a good job.  I actually recorded myself describing how I wanted to feel when speaking – relaxed, playful, and articulate.  After listening to this recording repeatedly, it worked!  I started to enjoy and even look forward to speaking to audiences, something I never previously thought possible.
If we want to intentionally shape our brains, we have to give ourselves the kinds of internal and external experiences we would like to have.  Whether we realize it or not, we are all brain gardeners who are cultivating certain mental, behavioral, and emotional habits. 
Real gardeners tend their plants by watering, fertilizing and weeding them.  If we want our brains to thrive, we have to take steps to nurture them, too.  As Daniel Amen said, “Your brain is your best asset.  If it works well, you work well.  But if it has problems, you’re going to have problems in your life.”  
Certain core lifestyle behaviors are non-negotiable for optimal brain health:  consistent, restorative sleep; regular exercise; good nutrition; constructive coping skills; positive social relationships; and continued learning.  Each of these categories will be discussed in more detail in the pages that follow.  
Sleep Hygiene
The term sleep hygiene refers to habits that promote good quality nighttime sleep.  One of the most important practices is to spend the right amount of time sleeping rather than too little or too much.  How much sleep is optimal varies across ages and individuals.  Children and adolescents typically need more sleep than adults while elderly people often sleep fewer continuous hours during the night.  No matter what your age, however, practicing good sleep hygiene can help you maximize the quality of your nighttime sleep. 
For all of us, most experts agree that it’s helpful to maintain a regular sleep/wake cycle, meaning that you go to bed at roughly the same time every night and get up at roughly the same time every morning, even on weekends or days off.  The consistent routine seems to be stabilizing for the brain by helping it know when it’s time to fall asleep and when it’s time to be awake and alert.  There is a limited window of flexibility in terms of going to bed and waking up times; however, you should not vary these times by more than 30 minutes on either end of your schedule.
Other good sleep habits include the following:
· Limit daytime naps to 30 minutes. Napping will not completely make up for insufficient nighttime sleep. However, a short nap of 20-30 minutes can help improve mood, alertness and performance, depending on the individual.  No matter who you are, however, napping too close to your regular bedtime can interfere with sleep.
· Avoid using stimulants such as caffeine and nicotine close to bedtime.  And when it comes to alcohol, moderation is the key!  While alcohol is well-known to help you fall asleep faster, too much too close to bedtime can disrupt sleep in the second half of the night as your body begins to metabolize or process the alcohol.   
· Exercise to promote good quality sleep.  As little as 10 minutes of aerobic exercise, such as walking or cycling, can drastically improve nighttime sleep quality.  For the best night’s sleep, most people should avoid strenuous workouts close to bedtime. However, the effect of intense nighttime exercise on sleep differs from person to person, so find out what works best for you.  
· Avoid eating foods that can disrupt digestion right before sleep.   Heavy or rich foods, fatty or fried meals, spicy dishes, excessive sugar, citrus fruits, and carbonated drinks can trigger indigestion for some people, causing painful heartburn that disrupts sleep.
· Ensure adequate exposure to natural light.  This is particularly important for individuals who may not spend much time outdoors. Exposure to sunlight during the day, as well as darkness at night, helps to maintain a healthy sleep-wake cycle.
· Avoid exposure to artificial light from computer screens, TV, and mobile electronic devices at least 90 minutes before bedtime.  Artificial light mimics sunlight, confusing your brain by signaling that it’s time for it to wake up.  
· Establish a regular relaxing bedtime routine.  A regular nightly routine helps the body recognize when it’s bedtime. This could include taking warm shower or bath, reading a book (rather than information on your backlit smart phone or computer screen), or gentle stretching. When possible, try to avoid emotionally upsetting conversations or activities –such as reading news headlines - before going to sleep.
· Make sure your sleep environment is pleasant.  Your mattress and pillows should be comfortable. The bedroom should be cool – between 60 and 67 degrees – for optimal sleep. Consider using blackout curtains, eye shades, ear plugs, "white noise" machines, humidifiers, fans and other devices that can make the bedroom more relaxing.
Exercise
This probably goes without saying at this point, but there are so many positive physical, mental, and emotional effects of exercise that there really is no good excuse not to do it (as long as you are physically able)!
Cardiovascular exercise improves blood flow to the brain, ensuring that vital nutrients are absorbed. It keeps blood vessels supple, decreasing risk of stroke and dementia as we age.  In addition, exercise releases endorphins, our brains’ natural feel good chemicals.  Research has proven that exercise improves sleep quality, improves mood, AND ensures that brand new brain cells get incorporated where they are needed, and therefore, survive.  New brain cells will frequently die off soon after they’re born if they aren’t quickly recruited to work in existing networks.  
Back when humans existed in hunter-gatherer societies, our brains evolved while we were in near constant motion during our waking hours.  No wonder we feel so much better when we’re moving!  
Nutrition
Remember that old saying, “You are what you eat?”  It is absolutely true because your brain gets all the nutrients it needs to function properly from your food.  If you owned an expensive sports car that required premium gasoline to protect its engine, you probably wouldn’t skimp on the type of fuel you used.  Nor should you rely on a diet full of junk food to power your precious brain.  
Whole foods, including fruits, vegetables, lean sources of protein, and healthy fats such as nuts and avocados promote brain health.  While it’s an unfortunate reality that it’s much cheaper to eat an unhealthy diet these days, we should still do our best to avoid heavily processed convenience foods whenever possible. 
For some of us, it’s even more important to eat healthy foods.  According to a comprehensive review of dietary studies, foods with artificial colors are especially likely to worsen children’s ADHD symptoms (Sonuga-Barke et al., 2013). This meta-analysis also showed that giving kids with ADHD Omega 3 and Omega 6 fatty-acid supplements can decrease their symptoms.
Moreover, a significant number of children with ADHD and autistic symptoms seem to be sensitive to foods containing gluten (a protein found in wheat) and dairy.  A psychiatrist I know in Sweden instructs the parents of all his pediatric patients presenting with ADHD symptoms to eliminate gluten and dairy from their child’s diet for six months; then return to his office to discuss medication if the child is still having problems.  According to him, approximately 50% of the children’s symptoms clear up from dietary changes alone, making medication unnecessary.
Don’t forget to hydrate your brain with plenty of water!  Avoid sugary beverages full of empty calories.  Diet drinks are not a good alternative.  Research shows that artificial sweeteners act as neurotoxins and interfere with proper metabolic functioning. 
Constructive Coping Skills
Life is challenging for all of us.  We need healthy coping strategies to deal with negative thoughts, emotions, and physical sensations when they arise.  Stressful situations happen, and certain skills can help us bounce back from inevitable disappointments and setbacks.
Thoughts are Mental Events, not Facts
It’s important to treat our thoughts as passing mental events.  As Steven Hayes, the founder of Acceptance and Commitment Therapy, says, thoughts are simply words and pictures in your head – they are not facts.  While some thoughts are helpful, and therefore worth paying attention to and acting on, it’s best to let other thoughts pass through our awareness without too much notice.  Negative thoughts often make us feel bad without providing any useful information about how to change whatever is wrong.  A simple way to determine whether or not you should take a thought to heart is to ask yourself, “Is this thought helpful?”
www.stevenchayes.com and www.actmindfully.com
Acceptance and Self-Compassion:  Emotional First Aid
Humans naturally want to avoid or resist unpleasant emotions when they arise.  However, research has shown that interventions designed to eliminate or push away negative emotions usually backfire, making things worse.  As the famous saying goes, “What we resist persists.”  It is more helpful to turn towards our feelings with an attitude of friendly acceptance.  That doesn’t mean that we want, like, or will choose to act on every single feeling we experience, but giving ourselves permission to have the full range of human emotions is a more skillful way of responding to them.
Just as there are certain steps you take to treat a cut on your skin, there are specific steps for emotional first aid.  If you had a deep cut on your arm, you would wash the injured area with soap and water, apply direct pressure and possibly some antibiotic ointment, and then bandage it.  Even though the injury will not immediately disappear, those are the appropriate steps for treating it.
When difficult emotions arise, there are also helpful steps we can take.  As renowned self-compassion instructors Kristen Neff and Chris Germer are fond of saying, “We don’t practice the following steps in order to feel good.  We practice them because we feel bad.”    
Whenever we experience any type of suffering, it’s important to give ourselves the same warmth, compassion, and comforting words we would offer our loved ones.  First, we can identify all the unpleasant feelings that are presenting themselves by labeling them.  Naming our emotions creates a little bit of space between us and our feelings so that we can work with them without being overwhelmed by them.  That space also allows us the freedom to choose how we want to respond to our inner experiences rather than reflexively reacting in habitual ways.  
We might decide to offer ourselves some type of gentle touch and soothing words in the way we would comfort a friend.  Then we can ask ourselves what we most need to give ourselves in this moment to help minimize our suffering.  
Approaching all of this with an attitude of warmth and kindness creates a safe space so that we can be honest about what we really want and need, and determine whether or not our current behaviors are aligned with our values. 
For more information about self-compassion practices and emotional first aid, please check out Kristen Neff and Chris Germer’s excellent books and websites.
www.self-compassion.org and www.mindfulselfcompassion.org
Positive Social Relationships
Humans are pack animals; we evolved in social groups.  While each of us may vary on how much social interaction we prefer, we all need some.  Of course, it’s best if those interactions are supportive, kind, and helpful - not hurtful.  
We all crave relationships in which we see ourselves positively reflected in someone else’s eyes.  Technology has made it possible to connect in ways we never have before, but nothing will ever take the place of face-to-face, human interaction.  
Whatever you need to do to get offline and out into the world of fellow humans is worth it.  If you need to work on liking and valuing yourself enough to confidently walk away from unhealthy, negative relationships and attract positive ones, so be it.  You are absolutely worth the effort.  
For all you parents out there – parenting is arguably the most challenging task one will ever undertake.  Be exceptionally kind to yourself in the process, but learn strategies to keep yourself as emotionally centered and calm as possible.  It’s hard to help kids learn how to manage their emotions if the important adults in their lives are unable to model those skills.  
Spouses and relationship partners may need to learn more skillful ways of communicating with one another, especially during disagreements.  Relationships are challenging for everyone at times, and positive behavior patterns are learned rather than inborn.  The work it takes to learn them will pay off exponentially in terms of quality of life.  



Stay Sharp through Continued Learning:  If You Don’t Use It, You Lose It!
Are You Smarter than a 5th Grader was a popular game show because adult contestants frequently lost to the children they were competing against.  It’s hard to recall information learned long ago unless you keep accessing it.  If you want to preserve what you’ve already learned, you have to keep using the knowledge.  And if you want your brain to stay sharp, you have to stretch it by engaging in new and challenging mental tasks.  Continued learning stimulates the growth of new brain cells and prevents old ones from weakening. These brain boosting benefits, however, depend on learning material that is difficult and unfamiliar.  You won’t get the same effect from information that is too familiar or too easy.  I guess this means I’ll have to start working math problems in my spare time!
Conclusion
Sculpting a healthy brain clearly takes work, but if you’re willing to make the effort, the benefits far exceed the costs.  Conversely, not making the effort usually results in a poor quality of life.  Without a doubt, you are worth the practice it takes to be mentally, emotionally, and physically healthy.  If each of us are willing, we can change the world for the better, one brain at a time.     
