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Medical Disclaimer
THIS BOOK IS NOT INTENDED to be a substitute for the medical
advice of physicians. The reader should regularly consult a
physician in all health matters, particularly with respect to
symptoms that may require diagnosis or medical attention.



As we grow older, our bodies—and our lives—should continue
to improve, right up until the very end. I believe that all of us,
in our hearts, feel that this is how life really should be lived.

—Dr. Thomas Hanna
Founder, Clinical Somatic Education



Why You’re in Pain
WE LIVE IN A TIME of incredible advancement in medical
technology. Doctors give people new hips when their old ones
wear out, new arteries to replace clogged ones, and drugs to
manage almost any condition. Scientists can grow new body
parts in labs, and doctors routinely use robots to perform
surgeries on patients who may be thousands of miles away. It
sounds like the stuff of science fiction.

These feats would have been impossible and practically
unimaginable just a few centuries ago. Back then, people were
more concerned with eliminating the viral and bacterial
infections that ran rampant through populations, killing
thousands of people in a single outbreak. The practice of
vaccination, widely considered to be the greatest
accomplishment of modern medicine thus far, has turned these
epidemics into distant memories for much of the world.

The near elimination of external threats to human health has
extended life expectancies in many countries, but it’s also
opened the door for new threats to quality of life. In the
Western world, our successful dominance over our
environment has brought with it a sedentary lifestyle, man-
made toxins, nutritionally deficient and chemically enhanced
food, and new kinds of stress that we are ill-equipped to
handle.

As a result, most of us live relatively long lives during which
we encounter a myriad of internal threats. Heart disease, high
blood pressure, mental illness, ulcers, cancer, autoimmune
disorders, obesity, diabetes, chronic pain, and physical
degeneration have become the norm. We accept and even
assume that we’ll experience one—if not several—of these
conditions by the time we reach middle age.

Until very recently, the approach of treating an ailment from
the outside in—with antibiotics, vaccination, or surgery—was
entirely appropriate, given that most threats to people’s health



came from outside their bodies. But while Western medicine
works miracles on a daily basis, it hasn’t successfully
addressed some of the internal threats people face today. Far
too many people suffer from chronic pain, loss of mobility,
and musculoskeletal degeneration. Science has shown that
these debilitating problems can be prevented and even
reversed, but very few people get the proper help and
treatment they need.

To make things worse, pharmaceutical companies create drugs
that keep chronic lifestyle-related conditions and chronic pain
effectively under control. These drugs give you the illusion
that your conditions are being cured, when in reality they do
nothing to address the underlying causes.

Like so many people today, your reliance on doctors to treat
you with medicine and surgery keeps you from realizing that
you have a tremendous amount of control over your own
health. This mental block is exceedingly evident when it
comes to muscle and joint pain and degeneration.

The myth that your body will inevitably break down and that
you must experience pain as you age is so ingrained that
you’ve probably never stopped to wonder why this breakdown
occurs and if it might be avoidable. As a result, the scientific
research around pain is devoted to to developing new drugs
that simply manage pain conditions and new surgical
techniques that fix worn-out joints instead of investigating the
underlying causes of physical decline.

While there are many causes of chronic pain, including cancer,
autoimmune conditions, and neuropathy, most musculoskeletal
pain and degeneration occurs because of the way that you
habitually use your body. The way you sit, stand, and move
makes your muscles chronically tight and sore, compresses
your joints and nerves, and puts stress on your bones, often to
the point of causing significant pain and damage to the
structure of your body.

Throughout your life, you develop unique ways of standing
and moving. Most animals come out of the womb already



knowing how to move—picture the fawn who awkwardly
stands up less than an hour after being born and is soon
trotting around—but humans require at least a year of motor
learning to reach the same degree of proficiency. And while
most animals complete their motor learning process by the
time they’re a few years old, you continue to learn new motor
skills and habits throughout your life.

You develop muscular patterns based on a vast array of
factors. Your physical and emotional environment, your
reactions to stress, your personality, the injuries you sustain,
the sports you play, and any physical training you engage in all
contribute to your habitual posture and movement. Like all
humans, your incredible capacity to learn sets you apart from
other animals and makes it inevitable that you will acquire a
pattern of muscular habits that is entirely unique. No other
human being on the planet moves quite like you.

You’re probably familiar with this learning process: It’s the
way you develop muscle memory. When you repeat a
movement like swinging a golf club, the neurons involved in
controlling that movement develop increasingly stronger
connections. Existing synapses begin to fire more efficiently,
and new synapses are formed. As a result, your golf swing
becomes more automatic, reliable, and forceful the more often
you practice.

Despite what the term implies, muscles have no memory of
their own. They’re controlled by your nervous system, which
likes to be as efficient as possible because making fast
decisions helps you survive. When your nervous system
notices that you keep repeating the same movement or posture,
it begins to make that movement or posture automatic. As the
muscular pattern becomes more deeply learned, the control
and memory of the pattern shifts to different areas of your
brain. This process allows the parts of your brain responsible
for making voluntary decisions to focus on new things that
require conscious attention.

The process of acquiring muscle memory is not limited to
athletes, nor is it limited to learning complex movement



patterns like swinging a golf club. The same learning process
goes on all the time within your nervous system every day of
your entire life, even if you sit at a desk all day and then sit on
a couch watching TV at night.

Some people choose to work with their muscle memory,
actively training and retraining certain muscular patterns in
pursuit of a goal like winning an Olympic medal, performing
heart surgery, or typing faster. But that’s not the norm: Like
most people, you’re probably unaware that that you’re
engaged in a constant process of subconsciously reinforcing
old movement patterns and learning new ones.

This innate, automatic learning process serves an important
evolutionary purpose. You can imagine how critical muscle
memory was to survival hundreds of thousands of years ago.
Back then, only the fastest and fittest of our ancestors
survived, and the ability to move quickly and automatically
under stress often meant the difference between life and death.

Your survival today, however, does not depend on being able
to move quickly. The process of learning and automating
muscular patterns is hardwired into your nervous system,
however, so it occurs whether you want it to or not. And for
the most part, acquiring muscle memory is enormously
beneficial. Without muscle memory, you’d spend all day
figuring out how to brush your teeth and get dressed for work.
The number of conscious decisions and voluntary movements
needed to complete the most basic of tasks would overwhelm
you.

However, this automatic learning process also makes it very
easy to develop damaging muscular habits. Since your nervous
system wants to help you be as efficient as possible, it will
remember any movement or posture that you choose to repeat
—even if the movement or posture could potentially cause
pain and damage over time. Once learned, these habits feel so
natural that they seem to be innate and unchangeable. They
are, in fact, so deeply learned that they’re nearly impossible to
change unless you learn how to retrain your nervous system.



This automatic learning process has been part of humans’
neural functioning for as long as we have been a species, yet
only recently have chronic muscle and joint pain and
degeneration become such widespread problems. One reason
for this is increasing life spans. The longer you live, the more
time you have to develop muscular habits, and the greater the
chance that some of the habits you develop will damage your
body. And the older you get, the more deeply learned your
habits become, and the more impact they have on your health
and functioning.

However, a 2016 review by researchers at Children’s Hospitals
and Clinics of Minnesota showed that 20–35% of children and
teenagers worldwide experience chronic pain, and a 2017
study of 2,732 Polish children and teenagers showed that at
least 67% have at least one postural defect. Certainly, it can’t
be aging that causes a young person to have chronic pain or
poor posture. This brings us to the second reason for the
increase in pain: our repetitive and all-too-sedentary lifestyles.
Repetitive activities, whether they be playing video games for
hours on end or competing in sports, quickly create habitual
patterns. Being sedentary is just as detrimental; when your
body isn’t moving, your muscles become tight, connective
tissue loses elasticity, and pressure is put on joints and nerves.
You need to keep moving throughout the day to stay healthy,
but you also need to move in a variety of patterns to avoid
muscle and joint damage and chronic pain.

The third reason you experience so much pain and physical
breakdown is the type of stress you likely deal with in your
daily life. Current lifestyles are drastically different than they
have been for most of human existence. The human nervous
system evolved to cope with short-term, life-threatening
stressors, like being chased by a tiger or being unable to find
food. But in all likelihood, your life today is rarely physically
threatened and you perceive minor events, like traffic or an
impending work deadline, to be major crises. Many of these
psychological stressors never go away, so your stress response
is constantly activated. As you’ll learn in this book, stress



causes and exacerbates many pain conditions by increasing
muscle tension, triggering postural reflexes, and increasing
how much pain your nervous system perceives and creates.

If you’re like most of my clients, who come to see me after
trying everything under the sun to relieve their chronic pain,
you know that most of the solutions available for pain relief
don’t work very well. They aren’t effective because they don’t
address the underlying cause of your problem: the way that
you habitually use your body.

Therapies that passively manipulate the structure of your body,
like massage and chiropractic adjustments, attempt to fix your
pain from the outside in. These therapies incorrectly assume
that your body’s structure is the problem. The real issue is how
your neuromuscular system is functioning, and this can only
be changed through an active learning process. To keep
yourself out of pain, you must change your learned muscular
patterns by “rewiring” your nervous system.

The fact that your function—the way you habitually stand and
move—leads to muscle and joint pain and degeneration is not
news. Many health professionals recognize this, yet they
continue to try to fix musculoskeletal issues by manipulating
the structure of your body. When their techniques have limited
success, your pain and degeneration seem mysterious. Maybe
you chalk it up to overuse or old age and assume that nothing
can be done to improve your condition. But that assumption
couldn’t be more wrong.

The life-changing news here is the fact that you have the
ability to eliminate most muscle and joint pain and prevent
degeneration by retraining your muscle memory. Over the past
hundred years or so, an increased understanding of how the
nervous system works combined with a great deal of
exploration of movement techniques have allowed somatic
educators to figure out exactly how to change deeply learned
muscular patterns and release subconsciously held muscle
tension. The results in many cases seem miraculous, but it’s
really just science. The techniques of sensorimotor education
that have been developed will change the way the medical



community and society as a whole think about
musculoskeletal pain and degeneration.

There will come a time—maybe in 5 years, maybe in 50—
when taking care of your neuromuscular functioning will be
akin to eating a healthy diet and exercising. It will be widely
accepted that you have just as much of an ability to prevent
muscle and joint pain and degeneration as you do to prevent
heart disease, obesity, and diabetes. Getting to this point will
require a significant shift in thinking, but it is only a matter of
time.

Why I Wrote This Book
I learned about a groundbreaking method of sensorimotor
education called Clinical Somatics while I was exploring
various approaches to movement, yoga, and physical therapy.
As I read Thomas Hanna’s classic book Somatics, I knew
immediately that I had found something big. I began to
practice his movement techniques, and felt my injuries and
chronic tightness left over from years of intensive ballet
training slowly melt away. I gradually became looser, more
relaxed, and free from pain and physical discomfort. Looking
back on the past 11 years since I started retraining my nervous
system with Clinical Somatics exercises, it feels as though my
body has been aging backward. I never dreamed that I would
feel better in my body at 40 than I did at 20!

My goal with this book is to explain what causes most muscle
and joint pain and degeneration, and to show you that you
have the ability to prevent, alleviate, and eliminate many pain
conditions by retraining your nervous system. I have seen
people who suffered from back, neck, and hip pain; sciatica;
scoliosis; and other debilitating musculoskeletal conditions for
years become pain free in a matter of weeks. So despite what
many people believe, you don’t have to fall apart as you age.
You can prevent and relieve most muscle and joint pain, stay
active, and feel great in your body—and you can do it
yourself.



What You’re About to Learn
In this book, we’ll start by talking about how and why your
nervous system creates the sensation of pain, and how stress
makes your pain worse. Then we’ll discuss motor learning and
how learned muscular habits can put you in pain and cause
damage to your body. Understanding the science of pain
sensation and motor learning is an important part of your
healing process. Knowing the inner workings of your brain
and your body is incredibly empowering. Armed with this
knowledge, you’ll no longer feel hopeless about your pain, and
you’ll be better able to figure out exactly what is causing your
pain so you can fix the problem for good.

Throughout the book, we’ll talk about how specific conditions
like sciatica, scoliosis, carpal tunnel, and many others can
result from habitual posture and movement patterns. You’ll
learn how your repetitive daily activities, athletic training,
stress, and even your personality contribute to muscular habits
and pain.

You’ll read the stories of pioneering educators who helped
develop methods of neuromuscular education that will change
your life and the way you feel on a daily basis. You’ll learn
how to get out of pain and keep yourself pain free by
practicing Clinical Somatics exercises. You’ll become aware
of things you’re doing in your daily life that could be causing
or worsening your pain. You’ll get the tools and knowledge
you need to free yourself from pain and move forward with
your life.

This book is for you, no matter who you are, how old you are,
or whether or not you have chronic pain. You are human, and
this makes you susceptible to the cumulative, negative effects
of learned muscular habits. I hope to educate and inspire you
to take control of your musculoskeletal health. It’s a process
that requires some time and dedication, and it can only be
done by you, from the inside. I promise that the payoff—the
ability to relieve your own pain, release chronically held
muscle tension, and improve your posture and movement



throughout your life—will be well worth the effort you put in.

This information and the exercises you’ll learn in this book
will forever change the way you feel, the way you move, and
the quality of your life.

Let’s get started.



CHAPTER 1 

How Pain Affects Your Life
IF YOU’RE READING THIS BOOK, you’re likely suffering from
chronic pain or know someone who is. At least 100 million
Americans, or one in three, live with chronic pain. It’s a
debilitating condition that affects your ability to work,
exercise, focus, relax, do basic household tasks, get a good
night’s sleep, and fully enjoy life. The amount of pain people
have learned to live with is shocking: More than a third of the
world’s population is in some type of pain, most or all of the
time. In the United States, the number of people who live with
chronic musculoskeletal pain is almost double the number of
people who suffer from heart disease, stroke, cancer, and
diabetes combined.

The Staggering Cost of Pain
In the United States, pain disables five times more people than
heart disease. When the medical expenditures for pain care are
combined with the decreased productivity and missed work
that result, the cost to the US economy is around $600 billion
each year. To put this in perspective, heart disease costs the
country $317 billion annually, and cancer costs $125 billion,
so chronic pain costs more than heart disease and cancer
combined. Yet since chronic pain isn’t a life-threatening
condition, there is little urgency around finding a real solution
to the problem. Because they aren’t offered a way to get out of
pain, most people believe they have to live with the pain and
simply manage it with medication.

The cost of pain comes out to around $2,000 per person per
year in the United States—not just for people in pain, but for
every single man, woman, and child. A nationwide survey by
Research!America found that 57% of Americans think pain



research should be one of the medical community’s highest
priorities, and that they would be willing to pay a dollar more
per week in taxes to increase federal funding of pain research
and treatment.

Instead of spending money on developing new pain
medications, researchers should proactively try to understand
the underlying cause of pain and explore real solutions. If they
don’t, the number of people suffering from pain, as well as
health care costs, will continue to rise.

Got Pain? There’s a Drug for That
The first stop for many pain sufferers is the drugstore, just as
the first step for most doctors is to write a prescription for
medication. From the 1990s through 2012, prescription rates
for narcotic pain medications skyrocketed. The increase was
partly due to a few studies published during the 1990s
suggesting that opioids, the powerful group of painkillers that
includes morphine, codeine, oxycodone, and hydrocodone,
might not be as addictive as previously thought. Future studies
showed that opioids were in fact highly addictive, but the
damage had been done, and doctors began to prescribe the
drugs more freely.

At the same time, pain sufferers were speaking up about being
undertreated. The pharmaceutical industry took advantage of
the situation. When Purdue Pharma introduced OxyContin in
1996, it launched an aggressive marketing campaign. The
company led pain-management conferences, targeted doctors
who were the highest prescribers of pain medication, increased
bonuses paid to their sales representatives, and offered free
prescriptions for the drug. It worked: sales of OxyContin grew
from $48 million to almost $1.1 billion in just four years, and
by 2004 OxyContin was one of the most abused drugs in the
United States.

In 2011, a whopping 238 million prescriptions for narcotic
pain medications were filled in the United States. And while
the prescription rate has been gradually declining since 2013,



there were still 57 opioid prescriptions written for every 100
Americans in 2017. In an effort to control the situation, in
2016 the Centers for Disease Control drafted protocols
designed to limit the length and frequency of opioid
prescriptions.

Prescription opioids bind to specialized nerve endings in the
same way that heroin, an illegal opioid, does. The resulting
pain relief and sense of euphoria make these drugs not only
highly effective, but also highly addictive. Just a week or so of
regular opioid use can lead to dependency, in which the brain
begins to depend on the drug for normal functioning. Repeated
exposure to opioids leads to tolerance, a state in which the
brain needs increasingly higher dosages to achieve the same
effects. Too often, opioid use outlasts the pain condition,
leading to lifelong addiction and even death.

The accessibility of prescription opioids, the speed at which
they lead to dependency, and the desirable feelings they
produce has led to a high rate of abuse. There are now twice as
many people dependent on or abusing prescription pain
medication as are addicted to cocaine. Three out of four of the
people who are addicted to prescription opioids are using
medication that was prescribed to someone else, and the vast
majority of the drugs are obtained for free from family or
friends.

Having a doctor’s prescription for narcotic pain medication
often gives people a false sense of security; they think it’s
okay to give the drugs to a friend or leave them easily
accessible in a medicine cabinet. But as availability increased
during the 1990s, opioid addiction tripled within just 10 years.
These drugs quickly became more commonly abused by
addicts than tranquilizers and sedatives. And the results have
been nothing short of tragic.

The number of emergency room visits due to overdose of
prescription painkillers increased by 34% in just one year
between 2016 and 2017. Larger doses of painkillers, often
sought by those whose addiction has increased their tolerance
for the drug, can cause breathing to slow so much that



respiration stops altogether, resulting in a fatal overdose. There
are now more overdose deaths involving prescription opioids
than there are deaths involving cocaine and heroin combined.

Now that the dangers of abuse, addiction, and overdose are
being recognized, the drug manufacturers are in a race to
develop abuse-resistant drugs. Some of these new drugs are
manufactured in such a way as to ensure a slow release of the
drug, and others have safeguards such as an outer shell that is
difficult to crack. The US Food and Drug Administration is
beginning to strongly favor drugs that have abuse-resistant
properties, and is taking some products that are more easily
abused off the market.

These safety measures are a step in the right direction, but the
ease with which prescription painkillers can be abused is only
part of the problem. The larger issues are that the drugs are
being overprescribed in the first place, and that many patients
are not being screened and treated for addiction. Frighteningly,
most doctors receive only a few hours of training in medical
school on how to prescribe controlled drugs and identify
addiction; some receive no training at all.

There’s a growing movement to educate doctors about safe
prescription practices and limit the conditions for which
opioids are prescribed as well as the amount dispensed. While
many people favor these trends because they increase
awareness about the risk of addiction, others see potential
negative consequences. Older patients and people living in
rural areas often have difficulty making the trip to see their
doctor, which can make getting a refill quite challenging. And
there’s a fear that more stringent prescription drug laws could
encourage those suffering from chronic pain to turn to illegal
drugs. Many people who become addicted to prescription
opioids turn to heroin because of its availability and relatively
low cost.

With all of the problems created by overprescribing, you
would hope that at least the people suffering from chronic pain
were getting some relief. But it turns out that prescription pain
medications manage pain effectively only about half the time



—not a great success rate for a treatment that poses so many
serious risks.

Under the Knife
When drugs don’t work, many Americans turn to surgery to
find some relief from their pain.

Blue Cross Blue Shield reported that rates of elective
orthopedic surgeries increased by 44% between 2010 and
2017. Many of these surgeries are being performed on younger
patients; the National Center for Health Statistics found that
between 2000 and 2010, the number of hip replacement
surgeries in people ages 45–54 more than tripled.

The efficacy of hip and knee replacements in particular
continues to improve, fueling a new mentality: Your body will
inevitably break down, but that’s no problem—you can just
get your joints replaced! This attitude makes people feel
justified in pushing their bodies until they break instead of
taking the time to pursue nonsurgical solutions to their pain,
such as physical therapy. As a result, more elective surgeries
are performed each year, driving health insurance costs higher.

A prime example of this problem is the surgeries that are
performed for back pain. Back pain is the type of pain most
frequently experienced by Americans, and it’s the leading
cause of disability for those under the age of 45. So it’s no
surprise that back surgery is the most common type of
orthopedic surgery, being performed 1.2 million times each
year in the United States. An analysis published in the Spine
Journal in 2018 found that between 2004 and 2015, there was
a 62% increase in the number of elective back surgeries
performed in the United States. Unfortunately, unlike joint
replacements, back surgeries are not nearly as consistent in
their effectiveness.

An analysis of Medicare recipients with lumbar stenosis
published in The Journal of the American Medical Association
examined the rates and outcomes of complex spinal fusion
surgery compared to simple decompression surgery. It showed



that the number of complex fusion surgeries performed each
year increased by 1,500% in just a 5-year span, and rates of
rehospitalization and life-threatening complications were
higher among the patients who had more complex surgeries.
The average cost of a complex surgery was $80,088, more
than three times the cost of a simple decompression surgery at
$23,724.

Naturally, both doctors and patients are genuinely attracted to
new technology and more aggressive procedures in hopes that
they’ll provide better outcomes. Patients also want fast,
effective solutions for their pain. But many patients mistakenly
assume that surgery will correct the problem simply because
it’s presented as an option. After all, why would there be
surgery for back pain if it didn’t work?

In addition to being the most expensive option for pain relief,
surgery has inconsistent and often harmful outcomes. In a
large cohort study published in 2011, researchers reviewed the
records of 1,450 workers’ compensation subjects in Ohio who
had diagnoses of disc degeneration, disc herniation, or
radiculopathy (nerve compression) and were candidates for
spinal fusion. Of the patients who had the surgery, only 26%
had returned to work two years later. Of the patients who
didn’t have surgery, 67% had returned to work. Spinal fusion
was unsuccessful at relieving pain and reducing disability 74%
of the time, and patients would have been 2.5 times more
likely to get better if they had avoided surgery. The study also
found a 41% increase in the daily use of opioid pain
medications among the patients who had surgery, indicating
that surgery may have introduced further pain and led to
opioid dependence.

One reason for the high rate of failure in back surgeries is that
many people are misdiagnosed as good candidates for surgery.
Often, back pain patients can avoid surgery if they and their
doctor take the time to pursue physical rehabilitation. At an
annual meeting of the American Academy of Pain Medicine, a
panel of doctors led a session entitled “Failed Back
Syndrome” in which they discussed the overuse of and lack of



success from surgery in back pain patients. The doctors
reported no difference in outcome between surgically and
nonsurgically treated back pain patients, and they argued in
favor of physical rehabilitation and more stringent
preoperative evaluation.

When the structure of the body is damaged beyond the point
that rest and improved movement can allow it to repair itself,
surgery is typically the best course of treatment. But when
function is the issue—as is the case with most people who
have chronic musculoskeletal pain—studies consistently
indicate that physical rehabilitation is the better choice. It has a
higher rate of success, is less expensive, and has far fewer
risks than surgery or medication.

To shift out of the surgery-focused trend, some big changes are
necessary. Doctors must be educated about the effectiveness of
preventive care compared to surgery, and communicate this to
their patients. Insurance companies must start covering more
types of preventive care. And as a patient, you need to do your
part by educating yourself about your condition and getting
opinions from multiple doctors. You should also recognize that
in many cases there are no magic pills or surgeries that will
cure your pain forever. You must put in the work required to
take care of yourself on a daily basis so that you can get out of
and stay out of pain.

Living in Pain
If you’ve been in pain for an extended period of time, you
understand the profound effect it has on your emotional state,
ability to focus, and desire to go about regular daily activities.
Maybe you’ve even been forced to adapt to your condition by
making major life changes such as taking disability leave from
work, changing jobs, or moving to a home that’s easier to
manage.

Family members and friends who haven’t experienced chronic
pain can find it hard to sympathize. Like so many things in
life, you don’t know what it’s like to live in chronic pain until



you’ve gone through it yourself. Pain is a very real condition
with serious health implications, including an impaired ability
to make decisions, increased risk of psychological disorders,
and even structural changes to the brain. If you or a loved one
in chronic pain is depressed, anxious, or has trouble handling
normal daily activities, it’s most likely the effect of the pain.

Research shows that chronic pain can affect both the structure
and functioning of the brain, and these changes might help
explain some of the cognitive, emotional, and behavioral
impairments that often accompany pain. Compared to control
subjects, chronic pain patients are shown to have between 5%
and 11% less volume in the neocortex, the part of the brain
responsible for higher functions such as rational thought,
language, spatial reasoning, motor control, and sensory
perception. This decrease is equivalent to the effect that 10–20
years of normal aging has on the brain. The effect of chronic
pain on brain volume is directly related to the duration of pain;
each year living in pain decreases the size of the neocortex.

The regions of the brain that tend to be most affected are the
prefrontal cortex and the right thalamus, both of which are
involved in pain perception. The stress that often accompanies
chronic pain is a likely contributor to this neurodegeneration,
as the stress hormone cortisol has been shown to cause brain
cells to wither away and die. Lifestyle changes resulting from
chronic pain, such as avoiding physical activity and mentally
challenging tasks, may also contribute to the reduction in brain
matter.

Imaging studies show that regions of the brain involved in
making emotional decisions are also involved in chronic pain.
To explore this connection, researchers at Northwestern
University Medical School and SUNY Upstate Medical
University paired chronic back pain patients with healthy
control subjects on the Iowa Gambling Task, a card game that
measures emotional decision-making abilities. The chronic
pain patients performed poorly compared to the control
subjects, showing the negative impact chronic pain has on
your ability to make decisions.



Another study at Northwestern University used functional
magnetic resonance imaging to monitor brain activity while
subjects executed a simple visual attention task. Chronic pain
patients displayed reduced activity in several areas of the brain
that are part of the “default-mode network” or DMN. Altered
DMN activity has been linked to decision-making difficulties
as well as depression, anxiety, and sleep disturbances—all of
which affect chronic pain sufferers.

A whopping 86% of pain sufferers are unable to get a good
night’s sleep. This lack of sleep contributes to a state often
referred to as the “terrible triad” of suffering, sleeplessness,
and sadness. Inadequate rest alone is enough to make someone
not in pain become irritable. For people with chronic pain, the
combination of fatigue, irritability, depression, and unrelenting
pain becomes a vicious downward cycle that can lead some to
desperately resort to overuse of painkillers, unnecessary
elective surgeries, and even suicide.

Another major challenge is that people suffering from chronic
pain tend to feel like they have no understanding or control
over their pain. Despite all that modern medicine knows about
the human body, the medical community still understands
relatively little about pain—so much so that 85% of lower
back pain sufferers receive no definitive diagnosis.

The lack of a diagnosis often leads patients to develop anxiety
and depression around their condition. Imagine feeling like
you’re crazy because your doctor says there’s nothing wrong
with you, even though you’re in constant pain and nothing
seems to help. That’s the experience of far too many patients
who suffer from pain. Studies show a higher rate of depression
among patients who have undiagnosed pain than those with
diagnosed pain conditions.

People who suffer from pain for at least six months are more
than four times more likely than nonsufferers to be diagnosed
with depression. And as pain becomes more severe or
complex, symptoms of depression worsen. People with two or
more areas of pain are six times more likely to be depressed,
and people with three or more areas of pain are eight times



more likely to be depressed.

Compounding the issue is the fact that depression is vastly
underdiagnosed, especially in pain patients. A 2003 review
published in the Archives of Internal Medicine found that at
least 50% of patients with major depression are not diagnosed
accurately, and those who present with pain symptoms are
even less likely to be diagnosed correctly. Depression alone is
the fourth leading cause of disability worldwide, and is
projected to be the second leading cause by 2020. Pain and
depression share biological pathways and neurotransmitters in
the brain, so they often coexist, exacerbate one another, and
respond to similar treatment.

Doctors need to be educated about the connection between
pain and depression, and be vigilant about screening for
depression when chronic pain is an issue. If you suffer from
chronic pain, understanding why you’re suffering from
depression could also help you feel more in control of your
condition. Knowing that lessening your pain could
simultaneously improve your depression, and vice versa,
might motivate you to make the necessary lifestyle changes to
get well.

The Effects of Chronic Pain
If you’re in chronic pain, do you notice the effects that it has
on your mood and ability to live a normal life? If you have a
loved one who suffers from chronic pain, have you noticed
changes in them since their pain began?

Chronic pain has become a large-scale public health issue that
dramatically worsens quality of life for many people and
creates a sizable and growing financial drain on our health
care system. The core of the issue is that the medical
community does not know how to address the underlying
cause of most chronic musculoskeletal pain. Why are drugs
and surgery, which are effective roughly 50% of the time, their
go-to treatments? The answer that “these are the best solutions
we have” is simply not good enough anymore.



It’s time to take back control of your body and your life. As
you’ll learn in this book, it’s possible to prevent, alleviate, and
even eliminate most musculoskeletal pain simply by
improving the way that you habitually use your body. Creating
these changes in your muscular patterns cannot be achieved
with a prescription from a doctor or a surgical procedure. You
must actively retrain your nervous system to release
subconsciously held muscle tension and change painful
posture and movement patterns. Your musculoskeletal health
is in your hands, and the sooner you accept this, the better off
you’ll be.



CHAPTER 2 

How and Why You Feel Pain
IN 1950, PSYCHOLOGIST GORDON MCMURRAY was examining one
of his most unusual cases yet. He was administering strong
electric shocks to a young woman and she was not reacting.
Scalding hot water and a freezing ice bath elicited no reaction
either. He went so far as to subject her to acts of torture:
inserting a stick up her nostrils, pinching her tendons, and
injecting histamine under her skin. Still nothing.

McMurray was amazed to see that the woman’s heart rate,
blood pressure, and respiration remained unchanged during
what should have been painful experiences. Certain reflexes
were absent as well; she didn’t blink when her corneas were
touched, and she couldn’t recall ever having sneezed or
coughed. She could recognize the pressure of a pin prick, but
didn’t withdraw or wince in pain.

The young woman’s medical history provided more clues
about her mysterious condition. Once, as a child, she had
bitten off the tip of her tongue while chewing food. Another
time, she’d accidentally knelt down on a radiator when
looking out a window; she didn’t even notice the heat and
suffered third-degree burns.

The young woman revealed that after a day at the beach she
would have to carefully inspect her feet to make sure there
were no cuts. She’d been hospitalized many times due to small
skin wounds that had gone unnoticed until they became
infected. She was embarrassed about her condition and was
curious about the reactions to pain that she observed in others.

As she grew older, the woman had begun to experience a great
deal of joint damage, and had several orthopedic operations.
Her knees, hips, and spine were quite inflamed, and the
connective tissues and surfaces of her joints were damaged.



It’s not surprising to find someone in their eighties in this
condition, but this woman was only in her twenties.

Despite multiple surgeries, her joints continued to be worn
away because of the way she was standing and moving. You
instinctively shift your weight, roll over in bed, and adjust
your posture when you feel discomfort in your joints. But this
young woman could not feel these protective sensations, so
her body, particularly her joints, deteriorated rapidly.

The dying tissue surrounding her eroded joints was highly
susceptible to infection, and lack of blood flow to the joints
made it difficult for her immune system to do its job. At the
age of 29, the young woman suffered severe infections that
could not be brought under control. The bacterial infections
began in her joints and spread into her bones and marrow,
resulting in osteomyelitis. During the last month of her life,
she reported feeling discomfort, tenderness, and even pain in
her left hip. Incredibly, an examination of her nervous system
after her death showed no abnormalities.

This young woman, known simply as Miss C., is the best-
documented case of a condition known as congenital
insensitivity to pain with anhidrosis, or CIPA. There are fewer
than 60 documented cases in medical literature. CIPA is an
autosomal recessive disorder, meaning that a person must get
two copies of a specific mutated gene, one from each parent.
This mutation prevents pain-detecting cells from developing
normally, and as a result the person is born without the ability
to feel pain or sense temperature.

CIPA patients hurt themselves without realizing it. Self-
mutilation is common, not because the patients wish to do
damage to themselves for any psychological reason, but
simply because they can’t feel the pain that their actions
should produce. CIPA patients often bite their fingers, lips,
tongues, and the insides of their cheeks. There are stories of
people who suffer from appendicitis and feel only slight
pressure in their stomachs, but are saved by a family member
or doctor who understands their condition. And one case study
tells the story of a man who walked on his fractured leg until it



was completely broken.

Most CIPA patients do not live past the age of three, and there
are extremely few who live past 25. About half of all CIPA
deaths are related to the inability to feel pain and the other half
are due to overheating. The A in CIPA stands for “anhidrosis,”
which means that the body is not able to produce sweat.
Without this natural cooling mechanism, CIPA patients
experience extremely elevated body temperature known as
hyperthermia, which can lead to death.

A life without pain might sound very appealing, especially to
someone who suffers from chronic pain. But feeling pain is
essential to our survival. Most of us learn quickly through
experience to avoid harmful or dangerous stimuli because we
know they will elicit the unpleasant sensation of pain.
Children with CIPA must be taught things that are obvious to
the rest of us, like that they shouldn’t bite their fingers, touch
hot stoves, or jump from trees.

As you grow up, pain modifies your behavior without you
even realizing it. Yet as an adult, you likely hear messages that
contradict your instinct to avoid pain. Coaches tell you to be
tough and play through the pain. Doctors tell you that pain is a
part of getting older, and you think you just have to live with
it. So your behavior can be modified in the opposite way as
well; you can learn to ignore the sensation of pain to the point
that you do structural damage to your body—much as a CIPA
patient would do.

How the Nervous System Works
Pain is your nervous system’s way of telling you that
something is wrong. It often means that actual damage to the
structure of your body is likely to occur soon. This type of
pain is called nociceptive pain.

Feeling pain can also mean that something is abnormal in the
way that your nervous system is processing the sensation of
pain. You experience neuroplastic pain when your nervous
system becomes oversensitive as a result of being in chronic



pain.

You can also experience pain when structural damage is done
to your nervous system. This type of pain, called neuropathic
pain, can result from an injury, autoimmune disorder, genetic
condition, degenerative disease, stroke, vitamin deficiency,
infection, toxins, diabetes, or alcoholism.

Before we dive into the mechanics of how you feel pain, let’s
talk about how your nervous system works as a whole. Your
nervous system controls or helps to regulate every function of
your body, from breathing and digestion to voluntary
movement, consciousness, and thought.

The structure of your nervous system is divided into the
central nervous system (CNS) and the peripheral nervous
system (PNS). The CNS is made up of the brain, brain stem,
and spinal cord. The PNS consists mainly of peripheral nerves,
which extend from the spinal cord to the extremities
(Illustration 1).



Illustration 1: The structure of the nervous system
(Peter Lamb © 123rf.com)

Your brain makes all your voluntary decisions, like where to
go for dinner and which shoes to wear. Your brain stem
controls functions that are essential to life, like breathing and
heart rate. Even if you experience brain damage, you can
continue to live as long as your brain stem is intact and
functioning correctly.

Your spinal cord carries signals from the brain and brain stem
down to your peripheral nerves, and sends sensory information
back up to your brain. Your spinal cord also coordinates
certain reflexes and movement patterns independent of your
brain and brain stem.

Your peripheral nerves are the final piece of the puzzle,



delivering messages to and receiving sensory information from
skeletal muscles and organs. Your PNS is divided into the
somatic and the autonomic nervous systems. The somatic
nervous system receives sensory information from skeletal
muscles and skin, relays it to the CNS, and controls voluntary
movement by telling skeletal muscles to contract.

The autonomic nervous system automatically regulates bodily
functions like heart rate, breathing, and digestion; reflexes like
sneezing and coughing; and sexual arousal. It is further
divided into the sympathetic and parasympathetic nervous
systems. The main purpose of the sympathetic nervous system
is to stimulate your automatic response to stress, which we’ll
talk about in chapter 3. The parasympathetic nervous system
automatically helps your body return to normal functioning
after a stressful event.

Your nervous system carries out all of its actions through
neurons, or nerve cells. The approximately 100 billion neurons
in your nervous system receive information, make sense of it,
communicate with each other, and send commands to your
skeletal muscles and organs.

Each neuron is made up of a cell body (soma), dendrites, and
an axon. The soma contains the cell nucleus and controls the
function of the neuron. Dendrites are branchlike structures that
extend from the cell body. They receive information in the
form of electrochemical messages from other neurons and
transmit them to the cell body. The axon then sends these
messages from the cell body to other neurons (Illustration 2).
Neurons have many dendrites, but they can only have one
axon.



Illustration 2: The structure of a neuron
(adapted from 3drenderings © 123rf.com)

Nerves are bundles of axons that travel from your spinal cord
to your extremities (or directly from your brain and brain stem
to your extremities, in the case of cranial nerves). Axons that
carry messages from your spine to your hands and feet have to
be quite long. The sciatic nerve, which runs from the lumbar
vertebrae to the big toe of each foot, is made up of the longest
axons in the body—approximately three feet long. To put this
in perspective, if cell bodies in the sciatic nerve were the size
of tennis balls, the dendrites would be about 33 feet long and
the axons would be half a mile long.

Neurons communicate with each other through synapses,
where the terminal at the end of an axon transmits information
to receptors at the end of a dendrite. Substances called



neurotransmitters facilitate the transmission of the neurons’
messages (Illustration 3). Over time, as certain neurons
communicate with others repeatedly in the same way, neural
pathways are created, modified, and strengthened. These
pathways create your behaviors, habits, and perceptions of the
world.

Illustration 3: The synapse
(adapted from Joshua Abbas © 123rf.com)

Now that we’ve covered the basics of how your nervous
system works, let’s talk about how and why it creates the
sensation of pain.

Nociceptive Pain
Recall that there are three types of pain: nociceptive,



neuroplastic, and neuropathic. We’ll start by talking about
nociceptive pain, the type that occurs when your physical body
is being damaged or at risk of being damaged.

When you feel nociceptive pain, two things take place. First is
nociception, which occurs when damaging stimuli are detected
by the peripheral nerves, and the nerves send a message to the
brain saying, “Hey! Your body is being hurt or might possibly
be hurt soon! Do something now so it doesn’t get worse!”

Second, when that message reaches your brain, a perceptual
process creates the actual sensation of pain. That sensation is a
not-so-gentle reminder to your consciousness that something is
wrong with your physical body.

Now let’s take a more detailed look at how nociception works.
Your peripheral nerves form a vast network throughout your
body. There are more than 1,000 nerve endings in just one
square inch of skin. And while you’re most often aware of
nerve sensations on your skin, nerve endings are present
throughout your muscles, joints, blood vessels, and most
organs as well.

Some of these nerve endings are specialized receptors called
nociceptors, a term derived from the Latin word nocere which
means “to hurt.” Most nociceptors respond to all potentially
damaging stimuli, but some respond selectively to mechanical
stimulation such as strong pressure, thermal changes such as
extreme heat or cold, and chemicals such as histamines.

When you encounter a potential physical threat, whether it be
external like stepping on a thumbtack or internal like twisting
an ankle, your nociceptors sense that their membranes are
being bent or stretched. They spring into action, sending an
electrochemical message to your brain.

If cells actually become damaged, they release substances such
as proteases, potassium, and adenosine triphosphate (ATP).
These activate nociceptors, which in turn send the message to
the brain that physical damage has occurred.

Nociceptors don’t just passively receive and transmit



information; they also actively change the environment
surrounding the injury and facilitate the healing process.
Nociceptors release substances called neuropeptides that help
transmit messages to your brain, widen blood vessels to
increase blood flow to the injured area, and even stimulate cell
growth. That means that as soon as you feel pain, your body is
already responding to try to heal the damage.

The message that cells are being damaged is carried to the
brain by two different types of nerve fibers. The first, A-delta
fibers, carry messages relaying acute pain. They transmit the
messages that cause the immediate sensation of pain you feel
when you step on a thumbtack or twist your ankle. A-delta
fibers are able to carry the pain signal quickly because they are
surrounded by a layer of myelin, a substance made up of
lipids, protein, and water. This is called the myelin sheath
(Illustration 2) and it acts as insulation around nerve fibers.
The more heavily myelinated a nerve is, the faster it’s able to
transmit messages.

The second type of nerve fibers that transmit pain signals are
C fibers. Between 60% and 70% of all sensory nerves fall into
this category. C fibers are unmyelinated, so they transmit
signals relatively slowly—1 to 2.5 meters per second, unlike
the speedy myelinated fibers, which transmit messages at rates
between 6 and 100 meters per second. C fibers transmit the
signals that result in dull, aching, throbbing, long-lasting pain.
While acute pain demands that you react quickly, chronic pain
is less often life-threatening, so the nervous system isn’t in as
big of a rush to communicate the message.

Nerve fibers carrying pain signals travel along multiple
pathways as they travel to your brain. Some of them synapse
with other neurons in your brain stem, which projects
information to the rest of the brain for interpretation. Other
nerve fibers pass through the brain stem and synapse in the
thalamus, a part of the brain that acts as a switchboard,
relaying sensory signals to the rest of the brain (Illustration 4).



Illustration 4: Brain areas involved in chronic pain and motor learning
(adapted from Peter Lamb ©123rf.com)

Pain is perceived, processed, and created by an interaction of
virtually all areas of your brain, including areas that might
seem unrelated. And new research shows that the parts of the
brain involved in creating the experiences of acute versus
chronic pain are somewhat different. Chronic pain patients
show unique activity in the limbic system and prefrontal
cortex, parts of the brain involved in emotions, mood,
memory, behavior, and decision-making. This activity may
represent evidence of the neural changes that cause the
transition from acute to chronic pain as well as the emotional
and cognitive changes that result from being in chronic pain.

Nociception and Muscle Pain



The idea that stepping on a thumbtack would cause pain
makes sense from an evolutionary point of view; this external
threat might damage your physical body, so your nervous
system wants to warn you immediately when it occurs. But
sometimes pain arises from internal sources like chronically
tight muscles. Tight muscles can feel achy, sore, and
sometimes extremely painful, especially if a muscle is in
spasm. It might not seem like tight muscles would put your
life in danger, but they do, and your nervous system knows it.

To understand why tight muscles are so dangerous to your
survival, let’s start by examining what’s happening inside your
muscles when they’re working. The brain sends a message to
your muscles saying, “I’m going running—time to get
moving!” In response, your muscles begin to contract and
release in a coordinated pattern of movement.

In order to contract, your muscles use ATP as a source of
energy. ATP is used in numerous other physiological functions
as well, including synthesizing DNA and perceiving taste. It
also participates in nociception because damaged cells release
ATP, which activates nociceptors. Because of its important
role in so many processes, ATP is constantly being synthesized
and consumed by your body in large quantities.

Muscle fibers store only a few seconds’ worth of ATP, so
when you start running your body must produce more of this
energy source almost immediately. And as long as your brain
continues to send the signal to keep running, your body will
try its hardest to keep up. When muscles require more energy,
your liver changes stored glycogen into glucose and sends it
into your bloodstream. The glucose combines with oxygen to
create ATP, with water, carbon dioxide, and heat released as
waste products. This process, called aerobic metabolism or
aerobic respiration, is one of the reasons why you breathe
heavily when doing aerobic exercise; your body needs extra
oxygen to produce energy for your muscles. It’s also why you
get hot when you exercise.

Sometimes, no matter how hard you breathe, you simply can’t
take in enough oxygen to keep up with your muscles’ energy



demands. When cells don’t get enough oxygen, they’re forced
to create energy through a far less efficient process called
anaerobic metabolism. In this process, glucose is synthesized
into ATP without the help of oxygen, and lactic acid is
produced as waste.

As lactic acid is produced, your body quickly breaks it down
into lactate and hydrogen ions. The lactate is carried by the
blood back to your liver, where it’s converted into glucose and
either consumed as energy or stored as glycogen for future
use. Likewise, your body efficiently takes care of the hydrogen
ions with the bicarbonate buffering system. Bicarbonate
combines with the hydrogen ions, forming carbonic acid,
which is then converted into water and carbon dioxide. The
carbon dioxide is exhaled through your lungs, contributing to
your increased rate of breathing.

You feel the negative effects of anaerobic metabolism when
you’re exercising so hard that this recycling process can’t keep
up. The dull ache and burning sensation you feel in your
muscles during strenuous exercise is a result of a buildup of
hydrogen ions that activate nociceptors. In addition, a variety
of waste products increase the acidity in your muscles, making
it difficult and sometimes impossible for muscle fibers to
function properly. Acidity and energy depletion lead to muscle
fatigue—the state at which you feel like you simply can’t go
on. If you stop to rest and give your systems a chance to catch
up, your muscle pain slowly fades and your muscle function is
restored.

The way your body produces energy for your muscles
provides a natural defense mechanism against overexertion.
Muscle pain and fatigue force you to slow down, preventing
you from doing permanent damage to yourself. So the next
time you have to take a break due to exhaustion or a burning
sensation in your muscles, say a little “thank you” to your
body for keeping you in check and preventing you from
hurting yourself.

As a side note, there’s a difference between the muscle pain
felt in an active muscle and the delayed onset muscle soreness



(DOMS) that tends to peak around 48 hours after a
challenging workout. Most research suggests that DOMS is a
result of structural cell damage that occurs during strenuous
exercise. The damaged cells release substances that repair and
create muscle cells; some of these substances also activate
nociceptors. Consider this soreness a reminder from your body
to take it easy because you pushed it a little too hard a couple
of days ago. As your muscle cells are repaired, the irritating
substances are flushed out of your system, and the soreness
goes away. Muscle growth occurs during rest, so if you’re
trying to build strength, you should wait until your soreness
goes away to do another strenuous workout.

Now, back to why tight muscles hurt: In normal movement,
your muscles contract and release, contract and release, over
and over again. When muscles release and get a chance to rest,
metabolic wastes are flushed out of your muscles, making the
pain go away and restoring full function. However, when your
muscles are in a constant state of contraction, as often results
from stress and repetitive activities, this recycling process
can’t happen efficiently.

Muscles that are constantly contracted are working very hard
even if you’re standing still. As you can imagine, they require
a great deal of energy in the form of ATP. But unfortunately,
contracted muscles squeeze the blood vessels in the area,
restricting blood flow and reducing the amount of oxygen and
glucose that can be carried to the working muscle. This
compression does not create long-term problems when
muscles are given a chance to relax. But when muscles are
held in a state of contraction for too long, constant
compression of the blood vessels leads to ischemia, a
condition in which lack of oxygen and nutrients can lead to
pain, loss of function, cell damage, and even cell death.

Lack of oxygen flow means that cells must use anaerobic
metabolism to create energy. When a muscle is held tight, this
process happens constantly, even during sleep. Lactic acid is
continuously produced and broken down into lactate and
hydrogen ions. The constant contraction has the same effect as



a strenuous workout; the waste recycling process can’t keep up
and hydrogen ions build up in the muscle, activating
nociceptors and causing chronic muscle soreness and pain. So
if muscle pain resulting from constant contraction is what
you’re feeling—which it most likely is, since this is the cause
of most chronic muscle pain—then your pain should go away
when your muscles release and oxygen flow is restored.

Now you understand the mechanical reasons why tight
muscles hurt. As for the evolutionary purpose of this type of
pain, consider the consequences of chronically tight muscles.
First, lack of blood flow can lead to cell death. Second, tight
muscles restrict movement, meaning you’ll have a harder time
moving quickly and defending yourself if attacked. Lastly,
tight muscles and the dysfunctional movement patterns that go
along with them often cause structural damage to muscles,
connective tissues, joints, and bones.

Considering all the potential damage that tight muscles can
cause, it’s no wonder that your nervous system wants you to
pay attention to it, and do so through the sensation of pain.

Nociception and Inflammation
If it seems like you hear a lot about inflammation, you’re right.
It’s become the latest buzzword in the health world due to
research showing the link between inflammation and many
chronic conditions including cancer, heart disease, type 2
diabetes, depression, and dementia. Ever since these “diseases
of civilization” began to take the place of infectious diseases,
researchers have been searching for an equivalent to germ
theory—the nineteenth century discovery that led to
groundbreaking advances such as antibiotics, immunization,
and pasteurization. During the 1990s and early 2000s, research
that demonstrated the role of inflammation in diseases such as
cancer and diabetes began to accumulate. As the body of
evidence continues to grow, the medical community may now
be converging on a unified theory of chronic disease based on
the concept that low-grade systemic inflammation is an
underlying and maintaining factor in many chronic lifestyle-



related and toxin-induced conditions.

When musculoskeletal pain is the problem, however, the type
of inflammation that’s typically involved is localized
inflammation, which occurs at the site of an injury or
infection. When cells of your body are being damaged or
attacked, whether by bacteria, a thumbtack, or repetitive strain,
your immune system is activated. Your immune system does
not discriminate between physical trauma and infectious
invaders. Proteins called pattern recognition receptors detect
both microbial pathogens and physical cell damage, and your
immune system responds in the same way to both types of
attacks.

When these threats are perceived, your immune system goes
into high gear in its effort to remove harmful stimuli and begin
the healing process. Within moments, blood vessels dilate and
increased blood flow makes the area of injury or infection feel
warm and appear red. Capillaries become permeable, allowing
white blood cells to move from the bloodstream to the injured
area. This causes swelling, which helps to isolate the invaders
or damaged cells from the rest of your body.

Both immune system cells and damaged cells release
substances known as inflammatory mediators, which facilitate
the inflammatory process. Some of these mediators activate
nociceptors, causing the pain that you feel with inflammation,
like when you have a sprained ankle and it gets swollen and
sore. Immune system cells can spread inflammatory mediators
indiscriminately, so unaffected areas near the injury or
infection sometimes feel painful as well.

Inflammation that occurs immediately after an injury or
infection, called acute inflammation, isolates and disposes of
pathogens, allows damaged cells to be removed from the area,
and initiates the healing process. Despite these well-known
beneficial effects of inflammation, and the fact that excess use
of anti-inflammatory medication is known to slow wound
healing, anti-inflammatory drugs continue to be widely
overprescribed because they temporarily relieve pain.



A study published in 2011 by researchers at the Cleveland
Clinic in Ohio brought some evidence to light that should
affect the way that anti-inflammatory drugs are used. The
study examined inflammation in muscle injuries, and found
that inflammatory cells produce a large amount of insulin-like
growth factor, a substance that greatly increases the rate at
which muscle cells regenerate. When you try to reduce acute
inflammation with anti-inflammatory drugs, you actually slow
down your body’s natural healing process.

Acute inflammation continues only as long as the damaging
stimulus is present. Once the pathogens or damaged cells have
been isolated and disposed of, the inflammation response
winds down. Remaining cells are repaired, inflammatory
mediators degrade, and blood vessels return to normal. All in
all, acute inflammation is a good thing. It’s chronic
inflammation, which occurs when a harmful stimulus remains
present for an extended period of time, that has negative
effects.

Chronic, localized inflammation occurs most often as a result
of poor body mechanics. If you constantly put unnatural or
excessive strain on your knees, for example, you can easily
damage cartilage, tendons, and ligaments. In its constant effort
to protect you, your immune system will wage war against the
damaged cells. The resulting inflammation is a common cause
of joint pain. It will continue as long as the source of the
problem—the habitual movement pattern that damages your
soft tissues—is present.

If the movement pattern and resulting inflammation persist,
permanent structural damage can occur. Joint tissues are
slowly destroyed by both physical wear and tear and the
immune system attack. Without these protective tissues, bones
rub against each other, causing pain as well as damage to the
bones themselves. Remaining healthy joint tissue is replaced
by scar tissue, resulting in loss of function and even deformity
of the joint.

You suffer through much of this inflammation, pain, and
structural damage simply because of the way you habitually



stand and move.

Neuroplastic Pain
If you’re past a certain age, a friend or family member has
probably encouraged you to do crossword or Sudoku puzzles
to keep your mind active. Brain training and brain fitness
programs are all the rage thanks to research that came out in
the 1990s demonstrating that, contrary to popular belief,
humans are capable of generating new brain cells throughout
their lives.

The term neuroplasticity describes the ability of your brain to
change and grow. Moreover, a great deal of research has
shown that the entire nervous system, from the brain to the
spinal cord to the peripheral nerves, can change depending on
the input it receives. Your nervous system is plastic, and that’s
a good thing.

Until recently, the nervous system was thought to be
hardwired to sense and perceive pain in a predictable,
unchanging way. We now know that changes within your
nervous system affect the way you experience pain. Pain you
feel as a result of these adaptations is called neuroplastic pain.

If inflammatory pain continues for even a day or so, the
nervous system begins to adapt to the continued nociceptive
input. Inflammatory mediators released in response to cell
damage not only activate nociceptors, but also increase their
sensitivity. So the longer the inflammation continues, or the
more often an injury is repeated, the more sensitive your
nociceptors become. The resulting state of hypersensitivity,
called peripheral sensitization, describes adaptive changes that
occur in the PNS that increase the amount of pain you feel.

Peripheral sensitization contributes to the conditions of
hyperalgesia and allodynia. If you experience hyperalgesia,
your nociceptors respond more strongly than usual to
potentially damaging stimuli. Your nociceptors correctly sense
a threat, but they sense it to be much greater than it actually is,
prompting you to scream in response to stubbing your toe



instead of letting out a more appropriate “ouch!”

People with allodynia perceive normally nonpainful stimuli as
painful. Brushing a hand against the skin or picking up a warm
plate might elicit pain, when under normal circumstances
those stimuli wouldn’t evoke pain or might even feel
pleasurable.

As with peripheral sensitization, pain can become heightened
if your CNS becomes sensitized. Central sensitization occurs
when repeated or sustained activation of nociceptors leads to
adaptations in your spinal cord and brain that increase your
perception of pain. During inflammation, neurotransmitters
and neuropeptides are released and send pain signals to your
brain. Over time, these substances alter the function and
activity of the pathways that the pain signals take to the brain.
Neurons in the spinal cord become increasingly responsive to
pain signals, and more spinal neurons are recruited to receive
input from peripheral nerves.

Similar adaptations take place in your brain. Injury and
inflammation make neurons more responsive, and lasting pain
leads to an increase in the number of neurons that respond to
pain signals. Studies of amputees show a positive correlation
between the magnitude of pain experienced and the degree of
reorganization in the brain. It can be a vicious cycle: The more
pain you feel, the more your nervous system adapts, and the
more pain you feel as a result of the adaptations. This means
that getting an injury that keeps you in pain for weeks or
months could set you up to feel even more pain in the future.

Central nervous system sensitization doesn’t just make injured
areas feel more painful. When your brain and spinal cord
become hypersensitive, they can react strongly to stimuli in
areas of your body that are far from the original injury. One
study showed that people with chronic neck pain were
hypersensitive to electrical stimulation and heat in their legs.
In another study, chronic tension headache sufferers were
found to be hypersensitive to applied pressure on their fingers.
A third study found that people with osteoarthritis were
hypersensitive to muscle pain, and experienced increased pain



in parts of their body not directly affected by their
osteoarthritis.

The process of sensitization plays a role in the transition from
acute to chronic pain. Adaptations in your brain, spinal cord,
and peripheral nerves can outlast the original injury and lead
to structural changes, which include the sprouting of new
nerve endings and the formation of new synapses between
neurons. For example, in long-lasting muscle inflammation
resulting from damage to muscle fibers, not only do nerves
become sensitized, but new nerve endings grow and nerve
density increases. And the more nociceptors that exist in an
area and can be activated, the more pain you feel. Once
structural changes have occurred in your nervous system, pain
can persist even if little or no damage is being done to the
tissues of your body. In this way, painful injuries that linger
can cause you to feel more pain in the future, even after the
injury heals.

Recognizing the role that sensitization plays in developing
chronic pain, researchers are looking for ways to prevent
patients from becoming hypersensitive. Their approach
involves preventing or reducing pain as soon as possible in
order to limit sensitization. One strategy used in surgery is
called preemptive analgesia. It entails administering an
analgesic, such as morphine or epidural anesthesia, before an
operation to reduce postoperative pain. While more research is
needed, some studies of preemptive analgesia are quite
promising, showing decreased rates of chronic pain six months
after thoracic surgery, breast cancer surgery, and lumbar spine
surgery.

While acute pain serves a crucial evolutionary purpose,
chronic pain seems to have no value. It does not protect
against tissue damage, nor does it promote healing. Even
worse, chronic pain can spiral out of control when your
nervous system adapts to increased nociception by becoming
hypersensitive, increasing the amount of pain you feel and
leading to further changes in the nervous system. Thankfully,
research has shown that in many cases, the changes are



reversible and normal functioning can be restored. This
shouldn’t come as a surprise—your nervous system is plastic,
after all.

While you can’t change the fact that your nervous system
maladaptively responds to pain, you can use this knowledge to
reduce your chances of developing chronic pain, and to
reverse chronic pain if you have it. When you become injured,
have surgery, or develop chronic pain, you should be cautious
about doing things that make the pain worse.

This doesn’t mean that you should lie immobile on the couch
or overmedicate yourself to avoid feeling the pain. In most
cases, movement is necessary for optimal healing, and overuse
of pain medications can bring about a host of other problems
that can be far worse. But it’s important to understand that the
more often your nociceptors are stimulated, the more
sensitization is likely to occur. So, running on an already
injured and painful knee will not only damage the joint further,
but may also increase the amount of pain you feel in the
future.

Neuropathic Pain
Sometimes during the course of an injury or illness, nerves can
become damaged. Neuropathic pain is caused by damaged
nerves sending incorrect signals to other parts of the nervous
system. Symptoms include tingling, numbness, and shooting
or burning pain.

There are more than 100 potential causes of nerve damage,
including physical trauma, autoimmune disorders, genetic
conditions, degenerative diseases, stroke, vitamin deficiencies,
infections, toxins, and alcoholism. About 30% of peripheral
neuropathy cases are linked to diabetes. The reasons for this
are not completely clear; some theories point to high glucose
levels, while others believe decreased blood flow or depletion
of metabolites are the cause.

Peripheral nerves are very good at regenerating after injury,
growing on average between one and two millimeters per day.



This process, called neuroregeneration, can allow nerve
sensation to be restored and pain from nerve damage to go
away. When injuries are extensive, doctors may perform
surgery to graft portions of healthy sensory nerves onto
damaged nerves. Occasionally, an injured nerve can form a
neuroma, which is an abnormal growth of nerve tissue. While
neuromas themselves are generally benign, they can cause
significant nerve pain.

Unlike peripheral nerves, damaged nerves in the spinal cord
face many challenges. The environment surrounding spinal
nerve cells is hostile to regeneration, because it contains
proteins that cause nerves to grow in the wrong direction and
others that prevent nerve growth. On top of that, spinal nerves
must grow in two directions (both toward the brain and toward
the periphery), and this added challenge decreases their
chances of successful regrowth.

Scientists have developed a technique that combines stem cells
—which produce substances that promote nerve growth—with
biomaterials. This method forms guidance channels within the
spinal cord, creating a hospitable environment for neural
regeneration and allowing spinal nerves to grow in the right
directions. Another promising approach involves using
polyethylene glycol–based biomaterials to fuse cell
membranes at the site of the injury. This method repairs
physical damage, reduces scar formation, and promotes nerve
cell regeneration. These techniques offer a great deal of hope
for people with pain and/or limited mobility resulting from
spinal nerve damage.

Why Chronic Pain is So Complex
It’s important to understand that in many cases of pain,
especially chronic pain, multiple mechanisms are involved.
Activation of nociceptors, changes in the nervous system, and
actual nerve damage can work together to produce the
unbearable aching, throbbing, and burning sensations that keep
you awake at night and miserable during the day. As a result,



many pain conditions continue to confuse and frustrate the
people who suffer from them as well as the medical
professionals who do their best to help.

One such example is cancer pain. Chemotherapy drugs can be
one cause of neuropathic pain associated with cancer, but
radiation, surgery, infections, a tumor pressing on nerves, and
chemicals released by a tumor can all contribute to nerve
damage and pain. A tumor large enough to damage nerves will
likely damage surrounding tissue as well, thereby activating
nociceptors; inflammation resulting from the damage will
create more pain. And if these causes of pain persist, they’ll
likely to lead to adaptive changes in the nervous system that
will increase and prolong the pain.

The severely painful, debilitating condition known as complex
regional pain syndrome (CRPS) is another example of all three
pain mechanisms working together. With a score of 42 out of
50, CRPS is the most painful condition on the classic McGill
Pain Index, ranking above amputation and natural childbirth.
Few studies have been done to determine how many people
suffer from CRPS, but best estimates suggest that somewhere
between 60,000 and 400,000 Americans have the condition at
any given time.

CRPS typically develops after an injury, trauma, surgery, or
infection. It often begins as pain in an arm or leg and then
spreads, sometimes affecting the entire body. The most recent
research suggests that CRPS is due to dysfunction of the
nervous system on many levels. Nerve damage is a major
factor, caused both by the trauma that may have initiated the
condition and nerve degeneration, which can occur over time.
Compression or entrapment that puts pressure on a single
nerve has been reported to cause CRPS symptoms as well.
Maladaptive neuroplasticity also contributes, causing nerve
sensitization and dysregulation of circulation. Along with
burning pain, tingling sensations, and hypersensitivity, nervous
system dysfunction in CRPS patients causes swelling, changes
in skin color and temperature, joint stiffness, loss of motor
control, tremors, abnormal sweating, and changes in hair and



nail growth.

Currently, the most promising drug treatment for CRPS is
ketamine, a common general anesthetic. Ketamine works by
blocking a glutamate receptor called NMDA (N-methyl-D-
aspartate). Glutamate, an amino acid, is released in large
quantities in response to a prolonged or intense painful
stimulus. Overstimulation of NMDA receptors by glutamate
can cause central sensitization, so blocking NMDA receptors
can allow the nervous system to return to normal functioning.

It’s interesting to note that ketamine can also be used as a
treatment for depression. By blocking NMDA receptors,
glutamate builds up in the nervous system and stimulates other
types of glutamate receptors. This helps the brain to form new
synapses and repair the neural damage resulting from stress
that is so often present in depression.

Medication, physical therapy, and counseling are all
recommended for CRPS; often a combination of these
treatments over a period of months or years will yield gradual
positive results culminating in near or full recovery. But just as
the cause of CRPS is not well understood, patients often
recover from the condition mysteriously and miraculously. A
population-based study in Olmstead County, Minnesota,
followed 74 people with CRPS from 1989 to 1999. The study
found that 74% of the CRPS cases resolved over the ten-year
period, and often the patients recovered spontaneously.

Why Emotions Make Pain Worse
Pain can be a confusing experience for anyone, and it becomes
even more so when you consider how the sensation is created.
While it feels like a bodily experience, that experience is
actually created by your brain. The emotional parts of your
brain, including the anterior cingulate cortex, the insular
cortex, and the amygdala, are responsible for the
unpleasantness that comes with pain. The more those areas are
activated, the worse your experience of pain becomes.

Brain-imaging studies have demonstrated this quite clearly. In



one study, researchers at the University of Montreal
hypnotized a group of test subjects and told them that they
would feel no pain. By doing this, the researchers essentially
“turned off” the emotional parts of the test subjects’ brains.
When the test subjects and the control subjects dipped their
hands into hot water, the sensation-processing part of the brain
was activated to the same degree for both groups, showing that
nociceptive stimulation was the same. However, the emotional
brain areas of the subjects who had been hypnotized did not
light up, while those of the control subjects did. The pain
stimulation and pain signals sent to the brain were the same for
both groups, but the emotional reaction and experience of the
pain was quite different as a result of the expectation set by the
researchers.

On the flip side, anticipating pain before it occurs can worsen
your experience of pain. Have you ever exclaimed “ouch!”
immediately after stubbing your toe, before actually feeling
the pain? You’ve seen your toe hit the corner of the coffee
table, felt the pressure of the corner against your toe,
reflexively yanked your foot away, and possibly uttered a four-
letter word—all before feeling the sensation of pain. The
anticipation, often intensified by the memory of past toe stubs,
is enough to make you react as if you’re actually feeling pain.

When your emotions get involved, your experience of pain is
heightened. In chapter 3, we’ll explore how the anticipation of
pain, along with stress, anxiety, and depression, work together
to prolong your pain and make it much worse.

Endogenous Opioids: Natural Pain
Relief
People have been using drugs for thousands of years, seeking
out substances that will relieve what ails them or give them an
unnatural high. One of the oldest drugs known to man is
opium, a highly addictive substance obtained from the dried
sap of the opium poppy. Evidence of opium poppies has been
found in archaeological sites in Switzerland, France, and Spain



dating to 5500 B.C. and earlier, and Sumerians living in lower
Mesopotamia cultivated the plant as early as 3400 B.C. The
Sumerians referred to the opium poppy as the “joy plant,” so
they were quite aware of its euphoric effects and likely used it
for both medicine and recreation.

Opium made its way west, and by the sixteenth century it was
being prescribed as a painkiller. In the early 1800s, chemists
isolated two of the active ingredients in opium: the alkaloids
known as morphine and codeine. In 1827, E. Merck &
Company, the German chemical and pharmaceutical company
now known as Merck & Co., Inc., began commercial
manufacture of morphine. Opium and its derivatives were
heralded as gifts from God because they came from nature and
were powerful at relieving pain, reducing anxiety, and
inducing a sense of euphoria.

In 1874, English researcher Charles Wright first synthesized
heroin by boiling morphine. People quickly embraced this
potent, fast-acting drug. Opioid use wasn’t regulated, and by
the end of the century hypodermic syringe sets for personal
use were sold in the Sears, Roebuck and Co. catalog. The
Harrison Narcotics Tax Act of 1914 was the first move by the
US government to regulate the sale and distribution of opioids,
which were becoming a widespread problem. By 1924, the
Heroin Act banned the sale of heroin entirely.

The group of drugs once thought to be harmless had been
criminalized. Physicians were hesitant to prescribe them, and
some patients were undertreated due to the tight controls. Not
surprisingly, the black market for opioids flourished. The
problem of addiction reached epidemic levels during the
decades following World War II.

During the 1970s, several groups of scientists identified
specific nerve endings that are receptors for opium and its
derivatives. These opioid receptors are located throughout the
CNS and PNS, but are most concentrated in areas of the brain
that process pain information. This groundbreaking discovery
answered the question of how opioids work: By binding to
opioid receptors, they block the nociceptive information



traveling from the spinal cord into the areas of the brain that
process pain information.

This discovery immediately raised another question: Why
would the brain contain receptors for substances derived from
the opium poppy? The obvious answer was that the body must
naturally produce substances with a chemical structure similar
to opioids.

The race was on to find these substances, and within two years
researchers had isolated endogenous opioids, the most famous
of which were named endorphins (a contraction of
“endogenous,” meaning naturally occurring, and “morphine”).
Endogenous opioids function both as hormones and
neuromodulators, modifying the behavior of other
neurotransmitters. In addition to blocking pain sensations,
endogenous opioids have since been found to play roles in
appetite, mood control, immune response, and regulation of
sex hormones.

The existence of endogenous opioids also explained a
phenomenon known as stress-induced analgesia. In contrast to
hyperalgesia, the increased sensitivity to pain that you learned
about earlier in this chapter, analgesia is the inability or
reduced ability to feel pain. That’s why substances that reduce
pain are called analgesics.

In the 1950s, anesthesiologist Henry Beecher published a
study in which he compared pain intensity in wounded World
War II soldiers to the civilian population. He found that only
32% of wounded soldiers, compared to 83% of civilians with
similar injuries, requested narcotics for their pain.

In 1977, French neurobiologist Roger Guillemin demonstrated
that the pituitary gland releases a certain type of endorphin in
response to acute stress. Further research showed the release
of other endogenous opioids, particularly enkephalins, in
response to acute stress. This research explained what Beecher
had observed—that when someone experiencing acute stress,
such as being in combat, they actually feel less pain due to the
release of natural opioids.



Unfortunately, these analgesic effects of stress don’t last
forever. They tend to be short-lived, possibly because your
opioids are temporarily depleted. Another important aspect of
this phenomenon is that stress-induced analgesia typically
occurs when there’s an external stressor that takes attention
away from the pain—like someone threatening your life, or
the need to escape a burning building.

Your natural analgesics serve an evolutionary purpose: They
allow you to run fast or lift heavy objects even if you’re
injured. But what about acute stress that isn’t life-threatening?
It turns out that exercise elicits the same stress response,
triggering the release of endogenous opioids that act in
numerous areas of the brain, spinal cord, and peripheral nerves
to dull pain and produce a sense of euphoria. While this well-
known “runner’s high” is a great incentive to exercise, it can
numb the pain that should signal an injured athlete to stop and
rest. Stories abound of athletes like Kerri Strug and Manteo
Mitchell who kept going in spite of an injury that would
normally cause crippling pain.

Looking for a way to get a runner’s high without exerting any
effort? Try acupuncture. The ancient Chinese technique of
inserting needles into specific points on the body stimulates
the release of natural opioids, providing relief from pain.
Acupuncture also helps improve a variety of other conditions
that use opioids as neurotransmitters, such as depression,
immune system disorders, and sexual dysfunction. Since 360
out of 361 acupuncture points in humans are located near
major nerves, it’s hypothesized that acupuncture works by
stimulating the pain pathways and neuroimmune pathways
through which the nervous system and immune system
communicate with each other. And while scientists don’t yet
agree on exactly why inserting needles causes the release of
opioids, studies have proven the effect by using a drug called
naloxone that blocks opioid receptors. When naloxone has
been administered, opioids are unable to connect with opioid
receptors, and the effects of acupuncture are negated.

Endogenous opioids help demystify another phenomenon as



well: the placebo effect. Placebos, traditionally sugar pills,
bread pills, or colored water, were often given instead of
pharmaceuticals to patients during the nineteenth century as a
way to calm and comfort them. The benefits of placebos were
widely accepted, but the effects were thought to be
psychological in nature. Researchers used to believe that
placebos had a stronger effect on patients who were less
intelligent and more neurotic, but we know today that this isn’t
true.

The placebo effect was linked to the release of opioids in
1978, when a study examined the placebo effect in dental
postoperative pain. When patients were given naloxone to
block their opioid receptors, the placebos stopped relieving
their pain. More recently, brain-imaging studies have shown
that opioid release and placebo administration activate the
same areas of the brain. Statistically, the placebo effect
accounts for about 50% of a medication’s effectiveness. So for
reasons that are not yet fully understood, simply believing that
your pain will go away is enough to stimulate your natural
pain-relieving mechanisms.

How Have You Experienced Pain?
Now that you’re familiar with how and why you feel pain, and
how your body can naturally relieve pain, take a moment to
reflect on the pain you’ve experienced in your life.

Can you think of times when you’ve had a chronically
tight, painful muscle?

Have you ever had pain continue long past the original
injury?

Have you had nerve damage resulting from an injury or
illness?

Have you ever felt pain relief or improved mood after
exercising?



Have you ever suspected that your relief from a health
condition was due in part to the placebo effect?



CHAPTER 3 

Why Stress Makes Pain
Worse
MODERN HOMO SAPIENS HAVE BEEN evolving for at least 300
thousand years. For most of this time, humans lived a
nomadic, hunter-gatherer lifestyle, moving with the seasons
and following their sources of food. Daily life was focused on
physical survival: finding food, preventing and healing from
injuries, and defending against attack. People evolved to
expertly deal with these acute stressors, automatically
speeding up certain body systems to help fight the stressor,
and automatically returning to normal functioning when the
source of stress was gone.

The Purpose of Stress
When you perceive a threat to your survival, your sympathetic
nervous system initiates the “fight-or-flight” response,
temporarily creating a super-powered human capable of lifting
heavy objects and sprinting very fast to outrun an attacker.

The stress response increases your blood flow, breathing rate,
and production of energy for muscles. Your blood thickens,
beginning the clotting process so that you don’t bleed to death
if injured. Muscles tense as they ready for action, and postural
reflexes prepare you to either stand up and defend yourself or
curl up into a ball. Your body releases endorphins so that pain
or injury won’t slow you down. Functions of your body that
are not essential for fighting or fleeing, like digestion, immune
response, and sexual arousal are inhibited to allow your body
to devote itself fully to surviving the stressful event.

Then just as swiftly, as soon as you believe that the source of
stress is gone, your parasympathetic nervous system



automatically cues the functions of your body to return to
normal. Heart rate and breathing slow down, muscles relax,
and the digestive, immune, and reproductive systems resume
their work.

Evolution prepared humans extremely well for chasing down
dinner and defending against attack. But over the past 10
thousand years or so, since the development of agriculture
provided reliable sources of food and allowed people to settle
down in one place, sources of stress have changed. Once your
basic needs are met, your stressors shift from the physical—
those that directly affect your survival—to the psychological.

Unfortunately, emotional, social, and financial events can
trigger your stress response in the same way that physical
stressors do. It all comes down to perception; if you perceive
something to be a threat, your stress response is activated. But
unlike acute physical stress, from which you are quite adept at
recovering, psychological stress stays in your mind and
constantly activates your stress response.

Short-term physical stress generally has positive effects on the
body by stimulating cellular repair and regrowth. It’s the long-
term activation of the stress response that gets you into
trouble. When you constantly worry about work, deadlines,
debt, relationships, and ironically, your health, your recovery
response never kicks in.

Blood pressure remains elevated and your blood stays thick,
increasing your chances of clots, strokes, and heart attacks.
You may take shallow breaths, inflating your chest instead of
your lower belly, and you find yourself short of breath. Your
muscles stay tight all the time, ready for action. These
chronically contracted muscles use a great deal of energy,
causing you to feel fatigued. Stress hormones keep your
immune system suppressed and blood sugar levels high,
leading to brain-cell death. In the end, your response to
psychological stress usually causes more damage than any of
the sources of stress could have caused in the first place.

When it comes to chronic pain, there are two particularly



relevant aspects of the stress response. The first, which is the
focus of this chapter, is how chronic stress worsens your
experience of pain. The second, which we’ll discuss in chapter
9, is the way your neuromuscular system responds to stress: by
tensing muscles and bringing you into reflexive postures,
preparing you to fight or protect your body.

In chapter 2, we talked about how being in chronic pain leads
to adaptive changes in the nervous system that increase pain
sensation. We focused on mechanical changes in the structures
that transmit pain signals to the brain and those that perceive
pain in the brain. But mechanics are only part of the story. The
way you react to pain is actually responsible for most of the
unpleasantness that comes with painful stimuli. Stress makes
you react more strongly, worsening your experience.

When you perceive stress, a series of hormones released in the
brain triggers the adrenal gland to secrete hormones called
glucocorticoids. These bind to glucocorticoid receptors, which
are present in almost every cell in the body. They suppress the
immune response so that all of the body’s energy can be used
to fight the stressor. They also increase and regulate the
amount of glucose in the bloodstream, ensuring a constant
supply of energy. They even improve your memory of events
in which you feel strong emotions.

So far, glucocorticoids are sounding pretty good. In fact,
synthetic glucocorticoids called corticosteroids have been used
since the 1950s as medications for a variety of conditions in
which the immune system is overactive, such as allergic
reactions, asthma, dermatitis, hepatitis, inflammatory bowel
disease, joint inflammation, lupus, multiple sclerosis, and
rheumatoid arthritis.

But as the saying goes, moderation in all things. Prolonged
activation of the stress response causes levels of
glucocorticoids in the bloodstream to be constantly elevated.
Just a few weeks of stress causes neurons, particularly neurons
in the hippocampus (Illustration 4), a part of the brain involved
in memory and learning, to begin to wither and die. So over
time, high glucocorticoid levels can lead to diminished



memory and attention.

Ironically, the hippocampus plays a role in inhibiting
glucocorticoid secretion. So the more stress you experience
and the more damage is done to your hippocampus, the less
effective it is at regulating glucocorticoid levels, and the more
glucocorticoids build up in your system. This is a vicious cycle
that can make it difficult to reduce your level of stress.

Glucocorticoids have the opposite effect on the part of the
brain called the amygdala (Illustration 4), which is where your
perception of pain comes into play directly. The amygdala,
along with the hippocampus and the rest of the limbic system,
helps process emotional reactions and memories. Prolonged
high levels of glucocorticoids actually enhance amygdala
function, stimulating neuron growth and making synapses
more active and sensitive. Some pain pathways pass through
the amygdala, which helps create your emotional reaction to
pain. When the amygdala is overactive, your reactions to pain
are intensified, making your pain feel worse than it actually is.

How to Reduce Your Stress Level
If you want to reduce your stress, the first step is to identify
the specific situation, event, or person that is causing the
problem. Often, a single problem can make you feel stressed
about everything in your life by affecting your mood and
altering your perception. To counter this, take out a pen and
piece of paper and make a list of everything that causes you
stress.

Now, look at your list. Consider each item, and figure out how
to take control of it. This may mean making changes to your
work schedule or job expectations, addressing issues in a
relationship, or dealing with difficult financial problems. If
you find yourself making excuses for why you can’t make the
necessary changes, just remember:

1. There’s a solution to every problem.



2. Your stress will get worse if you don’t take action.

3. You are the only one who can make these changes. No
one else will do it for you.

4. You’re smart enough and strong enough to handle it if
you work hard at it.

In addition to taking control over the sources of stress in your
life, you’ll also need to think about how you might be creating
stress for yourself. If you’re like many people, the underlying
cause of your stress is habitual thought patterns. Do you
perceive situations to be stressful when in reality they aren’t
that big of a deal? Do you spend a great deal of time worrying
and creating unnecessary stress in your mind?

It’s not the experiences themselves but the way you perceive
and process them that determines the effects they have on your
stress level, muscular patterns, and pain. In a study of over 48
thousand Swedish military recruits between the ages of 18 and
24, over five thousand of them had back problems—and the
strongest predictor of their back pain was their ability to
manage stress. Another study showed that among migraine
sufferers, headaches could be predicted not just by stressful
occurrences but also by the subjects’ interpretations of events
and their ability to cope with them.

Two people in identical situations can perceive and react
completely differently—one person can become stressed and
suffer health problems, while the other can just smile and
shake it off. Can you think of people you know who always
seem to be stressed out? Catastrophes occur for them on a
daily basis, and they’re always worrying or freaking out about
something. More than likely, they don’t encounter more
stressful situations than the average person. But do they have
more stress in their lives? Absolutely, because they create it.

Your thoughts are simply electrochemical reactions, consisting
of messages sent between neurons. Repeat the same thought
over and over, and the neural pathways involved in that



thought get stronger. Your thoughts can trigger the release of
neuropeptides that travel through your body, creating
physiological responses, changing the structure of cells, and
even altering your DNA, leading to accelerated aging and
increased rates of cancer and heart disease.

If you perceive a situation to be stressful, your stress response
is triggered. You also influence how you’ll react in the future
by worrying about potentially stressful situations ahead of
time. Just as worrying about pain can make the pain worse,
worrying about a potentially stressful situation can make it feel
much more stressful. If you find yourself worrying and
stressing before anything bad happens, you must learn to break
that pattern or you’ll continue to suffer the ill effects of
unnecessary stress.

You may not feel like you can choose how you react because
your responses and thought patterns have become habitual.
But remember that your nervous system is plastic—you can
retrain your thought patterns, and you can change how you
react to potentially stressful situations.

As you go through your daily life, notice what happens when
you experience stress:

Does your pulse race?

Do your thoughts become fixated on the stressful
situation?

Does stress affect the way you react to nonstressful
things?

Do you take the stress out on your family, friends, or
coworkers?

Does your posture change?

Do your muscles get tense?



If you’re in pain, does your pain get worse?

How does your body feel when you’re stressed?

Where in your body do you feel stress?

Once you’ve begun to notice your habitual reactions to stress,
you can begin to change them. When you feel stress, take a
deep breath into your lower belly, hold it for a few seconds,
and exhale as slowly as you can. Breathing slowly and deeply
like this (known as diaphragmatic breathing) stops your body’s
stress response and triggers your parasympathetic nervous
system. Activating this part of your nervous system is the
antidote to stress on a physiological level.

Next, analyze your situation and look at it objectively. Can
you find a way to remain relaxed and deal with the situation?
If you can, you’ll find that not only is your stress reduced, but
the stress of other people involved is reduced as well. The
unnecessary stress that you and the people around you
experience creates unpleasant living and working
environments, negative expectations, impatience, poor
communication, and a decrease in productivity. Stress and
emotions are literally contagious, because the mirror neurons
in your brain make you feel the emotions of the people around
you (we’ll talk about this more in chapter 12). You have the
ability to turn a potentially stressful situation into a neutral or
even positive experience for everyone just by modifying your
reaction.

It takes time and conscious effort to retrain your habitual
thought patterns and reactions, but it’s worth it. Try it today:
Notice one potentially stressful situation that you encounter,
take a deep breath, and try to relax and turn it into a positive
experience. Practice this every day and soon you’ll find that
your new pattern of reacting to events has become habitual,
and you’ll feel much less stress overall.

Anxiety and Pain



Repeated activation of your stress response can lead to
generalized anxiety disorder, a mood disorder characterized by
excessive worry, nervous behavior, irritability, restlessness,
fatigue, difficulty concentrating, muscle tension, and problems
sleeping. In laboratory experiments, artificial stimulation
mimicking the effect of glucocorticoids on the amygdala
caused rats to develop a condition similar to anxiety.

People who suffer from chronic anxiety are in a state of
heightened stress that never goes away. They are always on
edge, worrying about things that will most likely never
happen. Their heightened anticipation of negative events
causes them to overreact to a variety of stimuli, including pain.
In laboratory studies, anxious patients reacted more strongly to
hot and cold stimuli than did control subjects, withdrawing
their fingers more quickly and rating their pain higher. Similar
results were found when pain-related anxiety was induced in
healthy subjects, showing that someone without generalized
anxiety disorder can develop anxiety around a specific type of
pain.

Anxiety sufferers also remember their pain as being worse
than it actually was. In studies of people undergoing dental
procedures, those who had the highest levels of anxiety before
the procedures not only reported higher levels of pain than
control subjects, but were also the most likely to overestimate
their pain three months later. Sadly, their unrealistic memories
of the pain only serve to increase negative anticipation,
making their next dental procedure even more painful.

Studies like these led to research that tested the efficacy of
antianxiety medications such as diazepam and
chlordiazepoxide for pain relief; these drugs are now regularly
prescribed for people with chronic pain. Antianxiety drugs
work with the reactive component of pain perception; by
slowing down the nervous system and making it less reactive,
they dampen the experience of pain.

Stress, memory, and pain come together in an anxiety
condition called post-traumatic stress disorder (PTSD). People
most often develop PTSD after an experience that is, or that



they perceive to be, threatening to their own or someone else’s
well-being. The condition may arise from a single experience,
such as a car accident, attack, or natural disaster, or as a result
of repeated exposure to a highly stressful situation, like
combat or long-term abuse.

People with PTSD tend to suffer from recurring thoughts and
nightmares, forcing them to relive the traumatic event and
experience the stress that came with it over and over. PTSD
patients experience higher rates of chronic pain and more
intense chronic pain than both control subjects and anxiety
patients. Various studies report that up to 80% of people with
PTSD experience chronic pain, and that the severity of PTSD
symptoms correlates directly with the severity of their pain.

Not only do anxiety disorders worsen the experience of pain,
but simply being in pain can cause you to develop anxiety.
Being in pain is stressful. The pain makes you agitated and
reduces your ability to focus and concentrate. You might
worry about not being able to keep up with normal work and
activities, and you worry that the pain won’t go away. The
pain keeps you up at night, and the lack of adequate rest
increases your stress levels. You may feel isolated because
others don’t understand what you’re going through.

Worst of all, people in pain often feel like they have no control
over their pain. Research shows that 45% of chronic pain
patients develop one or more diagnosable anxiety disorders.
And up to 50% of people with chronic musculoskeletal pain,
serious burn injuries, and other painful pathologies such as
fibromyalgia, cancer, and AIDS exhibit symptoms of PTSD.
In fact, people who experience chronic pain are four times
more likely to develop PTSD than those without pain. Chronic
pain and anxiety disorders are often mutually maintaining
conditions in which each exacerbates the other, creating a
downward spiral that makes getting out of pain all the more
difficult.

Depression and Pain



Imagine one person with anxiety and another with depression.
The anxiety sufferer has elevated energy in the form of
agitation and nervousness. In contrast, the depression sufferer
has lower-than-average energy, is unable to get excited about
anything, and finds it difficult just to get out of bed. Yet it
turns out that stress is instrumental in developing depression,
and glucocorticoids are again to blame. Research shows the
correlation of stressful life events and chronic stress with an
increased risk of depression. So despite seeming low energy,
depressives with elevated glucocorticoid levels experience a
great deal of stress and turmoil. While anxiety sufferers
express their stress outwardly, depressives internalize their
stress, which causes them to withdraw socially and feel
lethargic.

People suffering from depression are often unable to take
pleasure in activities they once enjoyed, and stress is part of
the reason. Stress and the resulting release of glucocorticoids
affect pleasure pathways in the brain, raising the threshold
needed to perceive pleasure. A stressed lab rat temporarily
becomes depressed, requiring stronger than normal stimulation
of its pleasure pathways to elicit a sense of pleasure. Based on
this research, you might guess that people taking synthetic
glucocorticoids as medical treatment would experience an
increased risk of depression, and you’d be right.

What about serotonin, dopamine, and norepinephrine, the
famous neurotransmitters that have been implicated in
depression? It turns out that glucocorticoids can affect how
much of these substances the body produces, how they are
broken down, and even the quantity and function of their
receptors. Abnormalities in the levels of these
neurotransmitters and how their receptors work play key roles
in depression; for some people, elevated levels of stress
hormones are the causative factor. For these people, drugs that
lower glucocorticoid secretion and inhibit glucocorticoid
receptors have been shown to be effective antidepressants.

So now that you have some understanding of the relationship
between stress and depression, let’s examine how depression



affects your experience of pain. While anxiety worsens your
experience of pain by increasing worry and reactivity,
depression worsens pain by intensifying negative emotions
like sadness.

The effects of negative emotions on pain perception can be
induced even in healthy control subjects with no chronic pain
and no depressive symptoms. One study asked three groups of
volunteers to read statements describing positive, neutral, or
negative moods. The volunteers were then asked to try to
experience their assigned mood. When subjected to a painful
cold stimulus, the subjects in the negative mood group
reported more intense pain than the control group, while the
subjects in the positive mood group reported less pain than
controls.

Certain parts of the brain are responsible for creating these
negative emotions, and these same parts of the brain play a
role in creating the unpleasant sensation of pain. One part of
the brain that is particularly important in both depression and
pain is called the anterior cingulate cortex or ACC (Illustration
4), an area of the brain located just in front of the limbic
system.

When people are shown photos of their loved ones who have
passed away, brain scans show their ACC lighting up.
Electronically stimulating the ACC also causes people to
experience abstract negative emotions. Depression sufferers
tend to have elevated levels of activity in their ACC all the
time compared to control subjects. In cases of debilitating
depression, an experimental surgical treatment called bilateral
anterior cingulotomy, which severs the connections between
the ACC and the rest of the brain, may be able to decrease
depressive symptoms.

When sensory pain information is sent from the periphery of
the body to the brain, the ACC helps create the unpleasantness
of pain by creating a negative emotional state. Brain-imaging
studies show that the ACC can be essentially “turned off” by
hypnosis, allowing people to be subjected to painful stimuli
and feel no pain.



The good news is that the pathway connecting sensory pain
information and the ACC seems to be highly plastic, like most
of the nervous system. The degree to which the ACC is
activated depends largely on your emotional state and your
behavior when you react to pain. So can you improve your
emotional state, learn to modify your reactions, and reduce
your experiences of pain? Absolutely.

Recall from earlier in this chapter the role that the amygdala
plays in anxiety, and how glucocorticoids elevate amygdala
function. Activity in the amygdala is elevated in people with
depression as well. In anxiety sufferers, the amygdala helps
create the emotional states of fear and worry. In depression
sufferers, the amygdala tends to be overactive all the time,
responding to everything with a feeling of sadness and
worsening the experience of physical pain.

As with pain and anxiety, the pain-depression relationship
goes both ways; depression worsens pain and chronic pain can
cause depression. The two conditions often maintain and
exacerbate each other. Suffering from pain that never goes
away is enough to make even the most cheerful person begin
to have a negative outlook on life. Combine being in pain with
the stress of missing work, the inability to do everyday
activities, and feeling socially isolated, and a mood disorder
seems almost inevitable.

To top it off, people in chronic pain rarely get a full, restful
night of sleep. Research shows that sleep deprivation reduces
your ability to control your emotions and makes you overreact
to normally neutral situations. A healthy person feels grumpy
when they don’t sleep well for a night or two, so just imagine
what months or years of inadequate sleep can do to your
emotional state.

Numerous studies report that well over half of chronic pain
patients suffer episodes of major depression or symptoms of
depression. Rates of depression increase predictably with pain
symptoms; the longer someone has been in pain, the more
intense their pain, and the more areas of pain in their body, the
more likely they are to experience depression. Sadly, the



symptoms of depression are often overlooked by medical
professionals, so many chronic pain patients suffer with
undiagnosed depression.

A newfound link between depression and pain is substance P, a
neuro-transmitter that helps transmit nociceptive information
from the PNS to the CNS. When levels of substance P are
lowered or its receptors are blocked, pain is reduced. Research
shows drugs that block substance P can also be effective
antidepressant medications, and common antidepressant drugs
can lower levels of substance P. Why? Because substance P is
often released along with serotonin, dopamine, and
norepinephrine.

If you’re in pain and substance P is being secreted to help
transmit pain signals, it’s likely that serotonin, dopamine, and
norepinephrine are being secreted too, leading to potentially
abnormal levels of these substances. So simply having
nociception occurring in your body can increase your risk of
depression, even when other emotional and behavioral factors
are taken out of the equation. Likewise, suffering from
depression can elevate your levels of substance P, worsening
your experience of pain.

How to Alleviate Anxiety and
Depression Naturally
While medication can be part of a successful treatment
approach, here are four things you can do to alleviate your
anxiety or depression naturally:

Participate in talk therapy. There’s no substitute for
talking out loud about what’s bothering you. Fear often
keeps anxiety and depression sufferers from seeking
help from others. If you’re scared to talk to someone,
know that literally hundreds of millions of people out
there are suffering just like you are, and they’re all
scared too. Conquering the fear will help you get past
your condition and move forward. It’s much easier to



solve your problems when you’re able to talk about
them with an expert. If you’re not comfortable talking
to someone in person or going to a support group, there
are other options like text, phone, and video chat
therapy services.

Take control. For anxiety and depression sufferers,
regaining a sense of control over their lives is a huge
part of recovery. If you have anxiety or depression, you
should go through the process of listing your sources of
stress. If you can’t figure out how to take control of
them, ask someone else to look at the list and give you
an objective opinion. It can be difficult to see your
problems objectively when you’ve been stuck in them
for so long. While you can’t control everything in life,
it’s important to gain a sense of control over the things
you actually can change—like your behavior, choices,
and situations you can improve.

Make exercise a habit. Exercise stimulates the release
of endorphins, which not only block pain sensation, but
also help to regulate mood. Exercise also releases and
helps regulate levels of serotonin, dopamine, and
norepinephrine. Physical exercise—particularly aerobic
exercise—is a crucial part of recovery from anxiety and
depression.

Take time to relax. Simple relaxing activities like
soaking in a hot tub, getting a massage, or taking a
walk in nature will trigger your parasympathetic
nervous system, making you less reactive to potentially
stressful situations. Plan some relaxing activities in
your schedule every day, and don’t think of them as
being indulgent—recognize them as a critical part of
your recovery.

Fibromyalgia



Now we come to the most mysterious pain condition of all:
fibromyalgia. While many factors are likely involved in
developing this condition, one of the most common causes is
stress. Fibromyalgia sufferers have been shown to be more
vulnerable to the negative effects of stress, have impaired and
maladaptive coping mechanisms, be more likely to
catastrophize, have higher levels of neuroticism, and have
higher rates of anxiety, depression, and PTSD.

Fibromyalgia affects about 10 million Americans, and
between 75% and 90% of fibromyalgia patients are women.
Women are more likely to suffer from fibromyalgia than men
at least in part due to hormones. Estrogen, the female sex
hormone, is protective against pain. But women’s estrogen
levels fluctuate throughout the month, and fibromyalgia
sufferers report more pain during times of the month when
their estrogen levels are low. Testosterone, the male sex
hormone, also protects against pain, but women have a small
amount of testosterone compared to men, and men’s
testosterone levels don’t fluctuate the way women’s estrogen
levels do.

Social stigmas may also contribute to the higher rates of
reported cases of fibromyalgia in women than in men. Men are
less likely to go to the doctor when they experience pain
because they don’t want to appear weak. Also, doctors often
overlook fibromyalgia as a possible diagnosis in men because
it’s thought of as a female problem.

Muscle pain and fatigue are the two main symptoms of
fibromyalgia. Traditionally, fibromyalgia has been diagnosed
based on sensitivity to touch at 11 or more out of 18 specific
tender points on the body. However, in 2010 a new diagnostic
approach was adopted that will likely lead to an increase in the
number of people diagnosed with the condition. The new
criteria are based on how widespread the pain is combined
with the severity and duration of the symptoms, which include
fatigue, unrefreshing sleep, and cognitive issues. Many
disorders such as Lyme disease, hypothyroidism, rheumatoid
arthritis, sleep apnea, and lupus have similar symptoms, so



when diagnosing fibromyalgia it’s important to rule out all
other possibilities.

Stressful or traumatic events such as car accidents, abuse,
repetitive injuries, and acute illnesses have been linked to
fibromyalgia. As mentioned earlier, chronic psychological
stress is a common cause of the condition. Stress would
certainly explain the fatigue that patients suffer, as well as the
muscle pain, which could be the result of both chronic
muscular contraction and sensitization of the nervous system.

Fibromyalgia can also begin with an illness. When your
natural immune system response becomes overactive or
prolonged due to stress, a host of issues arise such as fatigue,
chronic inflammation, and autoimmune conditions that can
cause pain as well as structural damage to joints, connective
tissues, and organs.

As you might expect, depression is common among
fibromyalgia sufferers. People with fibromyalgia have
decreased activity in opioid receptors in the parts of the brain
that affect mood and the emotional processing of pain.
Researchers say that this reduced response might explain why
fibromyalgia patients are likely to have depression and are less
responsive to opioid painkillers.

For many people, it seems that fibromyalgia is the result of an
ongoing cycle of chronic pain, psychological stress, overactive
immune system response, lack of sleep, and sensitization of
the nervous system. Researchers at the University of Oslo in
Norway interviewed patients who had recovered completely
from fibromyalgia, and found that they had not recovered as a
result of a specific treatment, but rather by making changes to
their lifestyle and reducing their stress levels.

If you or someone you know suffers from fibromyalgia, here
are some lifestyle changes that can help:

Use talk therapy to address sources of psychological
stress such as abuse, accidents, or loss of a loved one.



Take control of lifestyle-related stress by making
necessary changes in your job, schedule, daily habits,
and relationships.

Relieve functional physical pain by improving body
mechanics and releasing chronic muscular tension
(we’ll cover this in chapters 8, 14, and 15).

Commit to a regular sleep schedule and take steps to
improve sleep, such as limiting caffeine and alcohol,
reducing stress, getting regular exercise, and creating a
restful sleep environment. A weighted blanket, often
recommended for anxiety sufferers, can promote better
sleep by helping you relax and feel safe.

Boost the immune system by reducing stress,
engaging in regular moderate exercise, getting enough
sleep, and eating a healthy, balanced diet.

The Immune System and Pain
When you think of your immune system, you probably think
of winter colds that leave you curled up on the couch with
cough drops, or allergies that make you break out in hives.
You probably don’t think of pain as being related to an
increased immune system response, but the two often go hand
in hand.

Sometimes your immune system gets confused and begins to
attack healthy cells instead of foreign or damaged cells. The
result can be one of more than 80 recognized autoimmune
conditions. Stress tends to make inflammatory autoimmune
reactions worse, increasing the pain that goes along with
inflammation. For some people, a period of extreme stress
triggers the onset of an autoimmune condition, such as
rheumatoid arthritis, lupus, multiple sclerosis, Grave’s disease,
asthma, celiac disease, psoriasis, ulcerative colitis, or
inflammatory bowel disease. Some studies show that up to
80% of autoimmune disease sufferers experience severe stress



leading up to the onset of their disease.

One of the most common (and arguably the most painful)
autoimmune diseases is rheumatoid arthritis (RA), which
affects 2–3% of the world’s population. In RA, immune
system cells target the joints, attacking and slowly breaking
down healthy cartilage. Then the synovium, the connective
tissue that lines the joints, invades the cartilage and bone,
causing permanent structural damage. Joints are often swollen,
stiff, warm to the touch, and very painful.

Once an autoimmune disease has set in, stress often causes
relapses or flare-ups. New research showing that
psychological stress triggers an inflammatory response from
the immune system indicates at least one reason why: Stress
leads to inflammation, which leads to increased pain. Studies
show that stressful events lead predictably to increased joint
pain in people with RA. Sadly, doctors may dismiss stress as a
factor in autoimmune diseases because these conditions
typically respond well in the short term to high doses of
corticosteroid medications.

This is a great example of the effects of acute versus chronic
stress. In acute stress, the release of glucocorticoids
temporarily suppresses the immune system so that all of the
body’s energy can be used to fight the stressor. Temporarily
suppressing the immune system is a good thing for someone
with an autoimmune disease because their immune system is
attacking the wrong thing—their body’s own cells. High doses
of synthetic glucocorticoids simulate the natural response to an
acute stressor, suppressing the immune response and giving
the autoimmune disease sufferer some relief from their
symptoms. In contrast, prolonged periods of stress and
repeated stressful experiences cause the immune system to
become perpetually overactive, triggering flare-ups and
worsening pain. So as you might expect, corticosteroid
medications are generally not recommended for long-term use.

How to Improve Immune System



Function
Here are the best ways to balance your immune system
function and improve your health naturally, whether you have
an autoimmune disease or not:

Reduce psychological stress (see “How to Reduce
Your Stress Level” earlier in this chapter).
Psychological stress triggers your fight-or-flight
response, suppressing immune system function.
Chronic stress increases your risk of viral infections
and autoimmune disorders.

Commit to a regular sleep schedule. Research shows
that adequate sleep is instrumental for optimal immune
system function. Like chronic stress, chronic lack of
sleep weakens the immune system.

Eat a healthy, balanced diet. Make sure your diet
provides you with enough vitamins A, C, B6, E, and
folic acid, as well as zinc, selenium, iron, and copper. If
you suspect a significant vitamin or mineral deficiency,
see your doctor for a definitive diagnosis.

Identify food intolerances. Eating foods that you can’t
tolerate can increase inflammation and impair immune
system function. If you think you might have any food
intolerances, discuss your symptoms with a doctor.

Make time to exercise and relax every day. Moderate
exercise (in contrast to intense exercise and no exercise
at all) improves immune system function. Exercise and
relaxation also strengthen immunity by reducing your
stress response and allowing your immune system to do
its job.

Take a Holistic Approach



Humans are incredibly complex beings. Nearly all of your
internal functions are interconnected, and most health
problems exist on a spectrum. Grouping symptoms into
conditions is useful, but the labels used to identify certain
conditions can limit your understanding of what’s happening
in your body, thereby limiting the actions you take to heal. For
most people, a holistic approach that treats the whole person
by addressing psychological and physical symptoms and
lifestyle-related factors will be the most successful.

Consider these questions as you begin to notice the connection
between your own stress and well-being:

Do you tend to come down with a cold or become ill
when you’ve been stressed or haven’t had enough
sleep?

Do you notice that stress and lack of sleep put you in a
bad mood and increase your muscle tension and pain?

Do exercise and a healthy diet improve your sleep and
reduce your stress?

Take Control
It’s safe to say that everyone will experience some negative
effects of stress at some point in their lives. For most of us, the
experience of stress is highly modifiable, and the triggers for
stress are controllable. Stress has countless negative effects on
all aspects of your health including pain, immune function,
mental state, cardiovascular function, energy level, and ability
to sleep. That’s why reducing your stress is one of the best
things you can do for yourself.

No matter how stressed you get, remember to focus on the
things you can control. You can change your old stressful
habits and help yourself heal.



CHAPTER 4 

How You Develop Muscle
Memory
WHEN A BABY IS BORN, he is immediately overwhelmed by new
sensations: the chill of the air, the warmth of his mother’s
touch, and the roughness of a blanket against his skin. This
world is vastly different from his mother’s womb. Now there
is constant stimulation and seemingly no limit to the space
around him.

Not yet able to crawl or walk, he explores with his eyes and
ears. He recognizes faces and voices, and soon begins to
interact by babbling and mimicking facial expressions. Around
four months of age, his brain has developed some ability to
gauge where objects are in space. With his developing depth
perception, he begins to reach and grab for anything in his
field of vision that seems interesting.

The infant’s desire to move toward objects that he can now
see, combined with an innate desire to be upright in gravity,
motivates him to contract the muscles in the back of his neck
so that he can lift his head and look around. Five or six months
after birth, he learns how to contract the muscles in his lower
back as well. Now he can move around on his own! Gaining
control of these extensor muscles, which extend the spine and
arch the back, allows him to crawl, sit, and eventually stand.

At this young age, the little boy is already developing learned
motor patterns, sequences of movements that accomplish
certain tasks. Each time he tries to climb the stairs, he makes
conscious, deliberate choices about how to move his arms and
legs. When something works, he repeats it. Soon he has
developed a pattern that works every time: He puts his left
hand up on the second step, then his right knee on the first
step, then his right hand on the second step, and finally his left



foot on the first step. He presses his left foot downward,
pushing himself up toward the next step, and then starts the
pattern again. The motor learning process is constantly at work
in his nervous system every time he contracts a muscle or even
thinks about moving.

With each repetition, the motor pattern becomes more deeply
learned. Soon the boy can climb stairs quickly and easily, with
little conscious effort. While the pattern that he created and
taught himself has become so automatic that it seems to be
innate, we know that it’s learned through experience, practice,
and repetition.

At birth, the size of the boy’s brain was around 12 ounces,
only a quarter of what it will weigh when he is fully grown. In
contrast, most mammals are born with brains that are already
at 90% of their adult weight. Within just a few hours after
birth, many animals know how to walk and communicate with
their species, and they rely largely on reflexes and instincts
that are hardwired in their brains from birth. As somatic
educator Moshe Feldenkrais said in his book Body & Mature
Behavior, “Learning becomes the greatest and, indeed, the
unique feature distinguishing man from the rest of the living
universe.”

As a general rule, the smaller the weight of an animal’s brain
at birth compared to its adult brain weight, the greater capacity
the animal will have to learn and make conscious choices.
Chimpanzees’ brains are roughly half their adult size at birth;
bottlenose dolphins are born with 42% of their adult brain
weight. Elephants are born with just 35% of their adult brain
weight, giving them an incredible capacity to learn. Like
humans, elephants go through a learning period of about 10
years before they are considered fully mature.

But there’s a downside: Your capacity to learn a seemingly
infinite variety of motor patterns is one of the main reasons
you’re in so much pain. When your learned motor patterns
make your body stand and move in unnatural ways, they can
cause muscle and joint pain and degeneration. Before we dive
into the details of how you develop learned motor patterns,



let’s talk about how your sensory perception affects the way
you move.

The Connection between Sensing
and Moving
Movement begins as sensation. When you sense that there’s
dust in your nostrils, you reflexively sneeze. You feel hunger
and decide to get up and make a sandwich. Even voluntary
movements unrelated to what you feel in your body, such as
the decision to get out of bed and get ready for work, depend
on sensation to determine the way that you move. You must be
able to sense your body position and detect where objects in
your environment are in relation to you.

There is constant feedback between your sensory and motor
nerves. First, you sense what you feel in your body, where you
are in space, and what’s happening in your environment, and
then you move your muscles accordingly.

In chapter 2 you learned about nociceptors, the nerve endings
you sometimes wish you didn’t have because they receive
information that gets processed into the sensation of pain.
There are many other types of nerve endings that receive
different sensory information relating to what you see, hear,
smell, taste, and touch in your external environment.

You also have nerve endings that sense your internal
environment, providing information about body position,
relationship to gravity, and temperature. Some sensory nerves
send information to your brain, where it’s translated into
something meaningful to which you then respond. Other
sensory nerves synapse in the spinal cord or brain stem,
triggering automatic reflexes like sneezes and postural
corrections. Three sensory systems in particular—visual,
vestibular, and proprioceptive—play important roles in
determining movement and posture.

Visual Sensory System



Your visual sensory system is incredibly complex. In the eye
alone there are over 100 million photoreceptors, known as
rods, cones, and ganglion cells, which take in light
information. These make up the retina, a layer of tissue that
lines the back wall of the eye. The retina processes light
information and sends it to the brain via the optic nerve.
Various parts of the brain then use this information to create
your perceptions of depth, movement, shape, and color, as
well as control your daily sleep and waking cycles.

Vestibular System
The vestibular system, responsible for maintaining your sense
of balance, receives information about the movement of the
head entirely from its internal environment. Within the inner
ear is a structure called the vestibular labyrinth, which is made
up of fluid-filled semicircular canals and the otolith organs.

When you move forward or backward, hair cells in the otolith
organs give your vestibular receptors information about your
acceleration and deceleration. When you turn your head, fluid
moves hair cells within the canals; vestibular receptors
connected to the hair cells relay information to the brain about
how quickly and in what direction you’re turning. If you spin
around in circles a few times and then stop abruptly, you’ll
feel dizzy because the fluid in your semicircular canals keeps
moving for a while after you’ve stopped spinning.

You usually process vestibular sensation at a subconscious
level, automatically adjusting head and body position to
remain balanced. You’re typically unaware of your vestibular
system unless it’s not functioning normally. Vertigo is a
symptom that indicates problems in the inner ear, causing
dizziness, nausea, and other unpleasant sensations. Another
common vestibular issue is motion sickness, which occurs
when the brain is forced to deal with conflicting sources of
visual and vestibular information.

Proprioceptive System



Your proprioceptive system works with the visual and
vestibular systems to help you understand where your body is
positioned in space relative to your surroundings.
Proprioceptors are sensory receptors located in muscles and
joints that sense muscle length, muscle tension, and changes in
the angle and movement of your joints.

An accurate sense of proprioception is critical to maintaining
healthy posture, relaxed muscles, and natural, efficient
movement patterns. Your brain seamlessly blends information
from the visual and vestibular systems with information from
the proprioceptive system to give you a sense of balance, body
position, and how you’re moving through space. When your
sense of proprioception is off, it becomes very easy to sit,
stand, and move in ways that cause pain and physical damage
to your body. (We’ll talk more about this in chapter 5.)

Other Sensors
Along with proprioception, the sensations of pain, touch, and
temperature are known as the somatic senses. Like
proprioceptors and nociceptors, these nerve endings are spread
throughout your body.

Mechanoreceptors, which can sense bending and stretching by
stimuli as small as 0.006 mm high and 0.04 mm wide, detect
touch and pressure in the skin, heart, blood vessels, bladder,
digestive organs, and teeth. Specialized mechanoreceptors
work with the brain to perceive variations in types of touch
and pressure, allowing you to feel the differences between
pressing, pricking, stroking, vibrating, tickling, and scratching.
Your thermoreceptors are incredibly sensitive as well, able to
detect a change of just 0.01 degrees Celsius. When pressure is
strong enough or temperature is hot or cold enough to
potentially cause damage, your nociceptors are stimulated, and
you feel pain.

How You Move
All parts of your nervous system, from the brain to the spinal



cord to the peripheral nerves, are involved in motor control.
Let’s start at the top, with the brain.

The cerebrum is the largest part of the brain, made up of the
cerebral cortex and subcortical structures. The cerebral cortex
is the outer layer of the cerebrum, responsible for the highest
level of brain function, including thought, language,
perception, memory, attention, awareness, and voluntary
movement. All areas of the cerebrum located beneath the
cortex can be referred to as subcortical.

Beneath the cerebrum lies the cerebellum, which is responsible
for organizing your movement patterns (Illustration 4). The
brain stem extends downward, relaying information between
the brain and the spinal cord. The brain stem also controls
processes that are most vital to survival, including breathing,
heart rate, consciousness, and body temperature.

Each part of the brain plays a different role in controlling your
movement. The cerebrum is responsible for strategy of
movement; it’s the “big picture” guy. The cerebellum is
responsible for tactics; it figures out the sequence of muscle
contractions necessary to carry out the movement and how to
arrange the body in time and space. Finally, the brain stem and
spinal cord execute the movement by sending signals that tell
your muscles to contract.

Two parts of the cerebral cortex play important roles in how
we move: The somatosensory cortex processes sensory
information and the motor cortex controls movement
(Illustration 5). Together, these areas span the brain across the
head from ear to ear. Each cortex is made up of many smaller
areas responsible for sensing and controlling different parts of
the body; these areas of the brain can adapt to increased or
decreased levels of input and use.



Illustration 5: The somatosensory and motor cortices
(adapted from Alila © 123rf.com)

For example, a person who had his right hand amputated
would use his left hand a great deal more, and as a result, the
areas of his brain that process the sensory information and
control the movement of his left hand would increase in size.
As your nervous system learns and updates motor skills
throughout your life, this learning process causes structural
changes in your brain. In other words, the ways you move
your body will literally change the structure of your brain.

For the sake of simplicity, let’s classify movements into two
types: voluntary and reflexive. Voluntary movements are
initiated by the cerebrum; they’re movements that you
deliberately decide to do and must learn how to execute, like
tying your shoelaces or dancing the rumba.



Reflexive movements occur automatically and subconsciously.
They are controlled by the spinal cord or brain stem,
depending on what part of the body is involved. Sensory
neurons carrying information from your extremities synapse
with neurons in the spinal cord or brain stem; some will trigger
an automatic motor response known as a reflex. As the reflex
occurs, the sensory information continues to travel all the way
to the brain, allowing for a voluntary response that may
override the reflex.

Reflexes serve a critical evolutionary purpose. The nerves
involved carry both the sensory and motor signals a much
shorter distance—just to the spinal cord or brain stem and
back to the extremities, instead of all the way to the brain and
back. This saves a great deal of time and allows you to
respond nearly instantaneously to potentially harmful stimuli.
The difference in reaction time can mean the difference
between life and death.

Motor Learning
Two significant changes occur in your nervous system as you
learn a motor pattern: Neural pathways are created, modified,
and strengthened, and the control and memory of the pattern
shifts to different areas of the brain.

You may have heard the phrase “neurons that fire together
wire together.” This short phrase summarizes the synaptic
plasticity theory of learning set forth by Canadian psychologist
Donald Hebb in his 1949 book The Organization of Behavior.
As we discussed in chapter 2, neuroplasticity is the brain’s
ability to forge new connections based on input and use. The
concept of neuroplasticity had been previously proposed by
others, most notably American psychologists William James
and Karl Lashley, and Polish neuroscientist Jerzy Konorski,
but it was largely ignored by the scientific community until
Hebb brought the concept to the forefront in his
groundbreaking book.

Hebb explained that “synaptic connectivity changes as a



function of repetitive firing.” In other words, when you repeat
a movement like swinging a golf club over and over, the
neural pathways involved in controlling that movement
become stronger and faster. Not only do existing synapses
begin to fire more efficiently, but new synapses are formed
and other neurons are recruited to get in on the action. As a
result, your golf swing becomes more automatic, reliable, and
forceful the more often you practice.

Initially, both voluntary and reflexive movements occur and
then cease completely. Once you decide to stop moving or the
stimulus that triggers the reflex is removed, your muscles stop
contracting and your body comes to rest. When you perform a
voluntary movement many times, however, or if a reflex is
stimulated repeatedly, your nervous system adapts.

Your nervous system likes to be as efficient as possible,
because making fast decisions helps you survive. When you
keep repeating the same movement or posture, it begins to
make that movement or posture automatic, and you develop
muscle memory. As the motor pattern becomes more deeply
learned, the control of the pattern shifts to different areas of
the brain. This allows those parts of the brain responsible for
making voluntary decisions to focus on new things that require
conscious attention.

To demonstrate how lower levels of the brain take over control
of practiced movements, in 2010 researchers did brain scans of
10 people while they learned how to execute a simple finger
movement. During the first two weeks of daily practice, the
prefrontal cortex (Illustration 4)—the area of the cerebral
cortex that plans complex behavior, makes decisions, and
focuses attention—was highly interactive with other brain
regions. After four weeks of practice, the prefrontal cortex was
less active and its connections with other brain regions were
weakened. The need for conscious attention was diminished as
the subjects mastered their new skill.

Over the four-week test period, activity increased in the motor
cortex (Illustration 5) and the basal ganglia (Illustration 4), a
subcortical cluster of neurons that plays a role in learning,



memory, voluntary motor control, and habit formation.
Strengthened connections between the basal ganglia and the
motor cortex are correlated with improved movement planning
and control and decreased involvement from the prefrontal
cortex.

The process of motor learning is gradual. The more times you
repeat a movement, the more deeply it is learned, and the more
automatic and less conscious it becomes. As movements
become learned, not only does control of the movements shift
to different areas of the brain, but storage of the motor
memories moves as well.

For decades scientists have debated where long-term “muscle
memories” are stored in the brain. Finally in 2006, they found
their answer. By examining eye movements in mice, scientists
in Japan found that short-term motor memories created in the
cortex (outer layer) of the cerebellum become long-term
memories when they are transferred to the vestibular nuclei
(Illustration 4).

Research on the efficacy of visualization techniques has
proven that you can practice motor skills and strengthen
learned motor patterns without actually moving. By simply
imagining yourself performing certain tasks, your brain
functions in much the same way as when you physically carry
out the actions. Brain scans show that you plan and prepare for
both real and visualized movement in the same way, whether
you perform the actions or stop before activating the primary
motor cortex and carrying out the movements.

Visualization techniques allow athletes and performers to
practice without sensory distractions, physical limitations, or
risk of injury. In fact, an experiment carried out by Russian
coaches leading up to the 1980 Olympics showed that not only
does visualization work, but it can be more effective than
physical training. The coaches separated their athletes into
four groups: the first did 100% physical training, the second
did 75% physical training and 25% visualization, the third did
50% physical training and 50% visualization, and the fourth
did 25% physical training and 75% visualization. Remarkably,



the athletes that showed the greatest improvement in
performance were in the fourth group that spent most of their
time visualizing their movements instead of physically
training.

Learned motor patterns can remain with you for long periods
of time even if they are not actively practiced. While synaptic
connections will weaken, some vestiges of the neural
pathways remain, and the memory of how to execute a
movement can be stored. A study by L.B. Hill found that
typing skills could be retained after two consecutive 25-year
periods of not typing at all. Other research has shown that the
abilities to juggle, drive, and solve mazes can be quickly
remembered and reinstated after many years without practice.
As the saying goes, it’s just like riding a bike.

Despite the potential permanence of your learned motor skills,
you do have the ability to learn new movement patterns well
enough that they can override old ones. A wonderful example
of this ability is golfer Tiger Woods, who has deconstructed
and reconstructed his swing not once, not twice, but three
times in less than two decades. Ever the perfectionist, Woods
seems to take great pleasure in harnessing his analytical and
kinesthetic skills in pursuit of the perfect swing.

You can learn an important lesson by observing what Woods
went through the first time he changed his swing. Shortly after
winning the 1997 Masters Tournament by a record 12 strokes,
Woods approached his then-coach Butch Harmon about the
possibility of improving his swing. Harmon agreed that it was
possible, but cautioned Woods that it would be difficult to play
competitively while making the changes. Woods refused to
listen, insisting that he was capable of implementing the new
swing while continuing to compete. He went on to have one of
his worst seasons ever, entering a famous slump during the
second half of 1997 and winning only one tournament in 1998.

Harmon knew what he was talking about. Weakening the grip,
adjusting the takeaway, raising the left arm on the backswing,
changing the clubhead angle, and coordinating the timing of
the arms and hips were too many changes to make all at once



while maintaining world-class performance. Harmon also
understood that trying to learn how to swing a club in this new
way would be virtually impossible while under the pressure of
competition; this was why so many other golfers had failed in
their attempts to change their swings.

Under stress, your nervous system relies on the fastest neural
pathways for movement. The motor pattern that is most deeply
learned requires the least amount of conscious thought, so the
nervous system is able to carry it out most efficiently. Woods
ran into trouble during the 1998 season because he was trying
to use his new swing while it was still tentative and unreliable.
The neural pathways controlling his new swing were not yet
strong enough for the pressure of competition. The stress
caused him to revert to his old swing, possibly creating some
sort of hybrid of the two, as well as a great deal of frustration.

Harmon finally convinced Woods to take a year off from
playing competitively so that he could learn his new swing
from the ground up, one element at a time. Away from the
stress of competition, Woods was able to practice his new
swing slowly and consciously. As Woods experienced, by
practicing in a nonstressful environment where old patterns
were not triggered, he was able to develop and master a new
movement pattern that became stronger and more efficient
than the old one.

Just before the Byron Nelson Championship in May of 1999,
Woods famously called Harmon and said, “I got it.” Over the
next two seasons, Woods won 17 PGA Tour events, including
the 2000 US Open Championship, which he won by a record-
setting 15 strokes. This was the first in a streak of four straight
consecutive wins in the four major golf tournaments. From
August 1999 to September 2004 Woods was ranked the
number-one golfer in the world. The time and effort it took to
change his swing had been well worth it, and Woods repeated
the process again in 2004 and 2010.

Think About Your Movement



Patterns
You learn and master new motor skills throughout your life.
The next time you do the following activities, notice how
ingrained your movement patterns are in your muscle memory.
If you try to do these actions in a different way, you’ll notice
how difficult it is and how uncoordinated you feel!

Brushing your teeth

Brushing your hair

Getting dressed

Driving your car

Walking at your normal pace

Exercising

Working at a computer

Using your phone

Preparing dinner

Although mastering these movement patterns allows you to
get through your day efficiently, they can actually cause
chronic pain and damage your body. As you’re about to learn,
the way you automatically, subconsciously use your body in
daily life leads to most musculoskeletal conditions like back
pain, scoliosis, disc problems, osteoarthritis, and many more.
In the next chapter, we’ll talk about the negative effects of
muscle memory.



CHAPTER 5 

Why You Lose Control,
Sensation, and Awareness
LET’S PRETEND YOU JUST STARTED a new job, and it’s your first-
ever office job. All of a sudden you’ll spend most of your
waking hours sitting at a desk and working at a computer.
Let’s also pretend you’re a bit nearsighted. Each time you sit
down to work, you reach your head and neck forward a little in
order to see the screen better. Then you lift up your hands,
bringing your arms forward and rotating them inward so that
you can type on the keyboard (Illustration 6).

I’d like you to really feel what it’s like to be in this position.
Wherever you are, please read the next few paragraphs and
then put your book down so that you can try this exercise.

Sit up straight and tall with your feet on the ground right
below or in front of your knees, head sitting easily on the top
of your spine, eyes looking straight ahead, and arms hanging
loosely by your sides.



Illustration 6: Muscle contraction in typical computer posture
(Marcin Balcerzak © 123rf.com)

Now, bring your head forward a bit as though you wanted to
see a computer screen better, and as you do this, pay attention
to what muscles you feel contracting. Did you feel where the
contraction is happening? If not, do the movement again. You
might have kept your torso stiff and just craned your neck
forward using your neck muscles. Or you might have
contracted your abdominal muscles, tucking your pelvis under
and rounding your back. Most likely, you did some
combination of these two actions.

Repeat the movement again, feeling your pattern of muscular
contraction as you bring your head forward, and feeling the
release of the muscles as you go back to your neutral starting
posture.



Now bring your arms up in front of you and rotate your hands
inward as if you’re going to type on a keyboard, and as you do
so, notice what muscles are working. If it’s hard to feel this
one, relax and start over, and try moving very slowly. You
should feel your pectoral muscles as well as your biceps
muscles contracting as you come into the typing position.

Each time you sit down to work at your new job, your neck
muscles, pectorals, biceps, and abdominals all contract to
bring you into your typing position. At first, this position is
new to you and it will likely feel uncomfortable and tiring.
You’ll instinctively relax back in your chair every few
minutes, and subconsciously find reasons to get up and walk
around.

Day after day, you repeat this posture. Your nervous system
says, “Hey, she seems to like sitting this way. Let’s help her
out and just keep her in this posture all the time!” The control
of this posture begins to shift away from your prefrontal cortex
into lower brain regions where it’s controlled automatically
and subconsciously. You become accustomed to the feeling of
being in this posture, and it feels more and more comfortable
every day. Now you can stop wasting energy and conscious
attention on your posture and focus on your work.

Muscle memory has the positive effect of making you more
efficient, but it has the negative effects of reducing your motor
control, sensation, and awareness. These can lead to posture
and movement patterns that put you in pain and damage your
body. Let’s see what happens when these occur.

Why Your Muscles Stay Tight
When you want to move, the brain sends a message to begin
the contraction phase of the muscles. This is the only type of
signal your brain can send to your muscles; it cannot send a
message to release. When the movement is complete and your
brain stops sending the message to contract, your muscles
automatically enter the relaxation phase and return to their
normal resting length.



If your brain keeps sending a “contract” message to your
muscles, the relaxation phase doesn’t happen completely—or
at all. The degree to which relaxation occurs depends on the
frequency with which the brain sends a message to contract.
The more often it sends that message, the less the relaxation
phase can occur. When the message is sent at a very frequent
rate, the relaxation phase doesn’t happen at all and the muscles
are in a tetanic contraction.

While this might sound like something you want to avoid,
most skeletal muscle contractions are tetanic; you need
sustained contraction to coordinate your movement and
maintain balance and posture. In a voluntary movement like
picking up and carrying a heavy box, however, the tetanic
contraction occurs only for the few minutes that you’re
carrying the box. Once you set the box down, your brain stops
telling your muscles to contract, and the relaxation phase
occurs. That’s because control of the movement happened in
the conscious parts of your brain.

However, if you repeat the same posture or movement over
and over, it gradually becomes automatic and you slowly cease
to have conscious, voluntary control of it. When you repeat a
posture or movement often enough, the muscles involved
don’t complete their relaxation phase. They continue to hold
some residual tension, an unconscious partial contraction of
resting muscles known as muscle tone or muscle tonus.

Like nearly everything else in your body, muscle tone exists
on a spectrum. When muscles are abnormally loose, they’re
called hypotonic. When muscles are abnormally tight, as can
occur with certain neurological diseases and conditions,
they’re called hypertonic. For most of us, the norm lies
somewhere in between.

You need a certain amount of resting muscle tension to
maintain your balance. A little bit of tension in your muscles
helps you move more quickly, because your nervous system
has to send fewer messages to carry out the movement. You
develop varying levels of resting muscle tension in different
muscles as a result of your habitual posture and movement



patterns.

As you learned in the last chapter, motor patterns are created
and stored in the brain. Your level of muscle tone is
determined both by your learned motor patterns, which send
the messages to your muscles to contract, and by a
sensorimotor feedback loop that senses and maintains the
length of your muscles.

This sensorimotor feedback loop is the gamma loop
(Illustration 7). It’s made up of alpha and gamma motor
neurons, sensory neurons, proprioceptors called muscle
spindles, and skeletal muscle. The loop operates between the
spinal cord and the muscles, quickly and automatically
maintaining appropriate muscle length.



Illustration 7: The gamma loop
(Sarah Warren)

Alpha motor neurons innervate (supply with nerves) skeletal
muscle, while gamma motor neurons innervate the muscle
fibers within the muscle spindle. Alpha and gamma motor
neurons relay messages from both the brain and the automatic
feedback loop. Sensory neurons wrapped around the muscle
spindle sense changes in muscle length and send this
information to the alpha motor neuron, allowing it to regulate
the length of the skeletal muscle.

Unfortunately, when repeated muscle contraction is signaled
by the brain, the gamma loop can get out of whack. Overactive
or imbalanced firing by motor neurons in the gamma loop can
increase muscle tension and spasms and even cause severe
spasticity or rigidity.

As you just learned, a certain amount of muscle tone is
beneficial because it allows you to stand upright and move
quickly. But when your muscles become so tight that you can’t
fully release them, bad things happen: The tight muscles feel
sore and painful, they pull your skeleton out of alignment,
compress your joints, increase your risk of muscle spasm and
injury, and elevate your blood pressure.

Imagine that your leg muscles have become chronically tight
because you’re training for a marathon. As a result of overuse,
your hamstrings, quadriceps, and calf muscles have developed
a lot of residual muscle tension—maybe they’re 20%
contracted all the time. The tightness bothers you throughout
the day, and you sometimes get cramps in your calves and
hamstrings. But no matter how much you stretch, massage, or
work on your muscles with a foam roller, they just won’t stay
loose.

External manipulation like passive stretching and massage has
little to no effect on muscle tone because it doesn’t change the
messages that your brain is sending, and it doesn’t have a
lasting effect on gamma loop activity. To change the messages
and return the gamma loop to normal baseline activity, you
need to reprogram your nervous system with slow, conscious



movement. You’ll learn how to do this in chapters 9, 10, and
14. But this is only one piece of the puzzle. As you develop
habitual muscular patterns, you also lose sensation and
awareness, making it all the more difficult to change your
patterns and get out of pain.

Sensory Adaptation
While your pain-processing system becomes more sensitive
the more frequently your nociceptors are activated, your other
sensory systems operate at their highest levels during and
immediately after a new stimulus is presented. Within a short
period of time, these receptors return to their normal resting
state, even if the stimulus is still present. This is known as
sensory adaptation.

Imagine going swimming in cool ocean water. When you first
dip your toes into the water, it feels unbearably cold. If you
stand there for a minute, letting the waves lap over your feet,
you get used to the temperature and it begins to feel
comfortable. Wading in deeper, you experience this
phenomenon each time the water comes into contact with a
new part of your body until you are fully submerged and the
water feels much warmer than it did at first. Once this
happens, your thermoreceptors—receptors that sense
temperature—have returned to their resting state.

You adapt in a similar way to new sensations of touch, sound,
smell, and taste. Wearing a new bracelet can be bothersome
and distracting until you get used to the sensation of the metal
touching your wrist. A repetitive sound like a car alarm is
annoying at first, but quickly fades into the background. An
unpleasant odor can be overwhelming as you enter a room, but
within minutes you barely notice it. A sugary drink seems too
sweet until you have taken several sips and become used to the
taste.

When it comes to learned movement patterns and postures,
your vestibular and proprioceptive systems adapt as well. Your
vestibular system adapts when you’re in motion at the same



speed for longer than a few moments; so even when you’re
flying in an airplane at 600 miles per hour you feel like you’re
sitting still. Likewise, if you tip your head slightly forward or
to the side, after a while the tilted position begins to feel
normal. This adaptation is a function of both the vestibular and
proprioceptive systems.

Remember, proprioceptors are sensory receptors located in
your muscles and joints. Those in your joints quickly detect
changes in joint angle, direction, and speed of movement.
They’re very good at sensing changes in joint positions as you
move, but give you very little information about the resting
position of your joints. This adaptability is helpful when
you’re in motion, but it allows you to get comfortable in
harmful or awkward resting positions—like being slouched
forward at a computer.

Muscle spindles, proprioceptors located within your muscles,
are often referred to as stretch receptors because they sense
and adapt to changes in muscle length. When a muscle is
chronically contracted, your proprioception adjusts so that you
feel like the muscle is not as tight as it actually is. In other
words, as your muscle tone increases, the increased level of
contraction in your muscles actually begins to feel normal.
This can be a vicious cycle: As your proprioception adapts,
your muscles stay tight, and your proprioception continues to
adapt to higher and higher levels of muscle tension.

This loss of sensation is a key factor in developing habitual
muscular patterns. As you sit at your computer day after day,
your nervous system keeps you in slouched postures by
contracting certain muscles. Your proprioceptive and
vestibular systems allow you to get more and more
comfortable in this position, even as you slowly damage your
body. Slouching forward begins to feel normal and even good,
and sitting up straight takes effort and feels uncomfortable.
This makes improving posture very difficult; not only have
you lost the ability to fully release your muscles, but sitting up
straight actually feels wrong. If you’re like most people, you
probably remain blissfully unaware of this subconscious



adaptation until, one day, it finally causes you pain.

Why Awareness Is so Important
The word “awareness” has acquired a vague New Age
connotation, making it sound less important than it is. It’s an
essential and entirely real function of your brain: the state of
being conscious of something. Awareness is critical if you are
to avoid acquiring damaging motor patterns.

You can improve your awareness by focusing your attention:
selectively concentrating on a specific thing and temporarily
ignoring everything else. You can choose to focus your
attention on any portion of the vast amount of sensory
information coming into your brain. By focusing your eyes on
one object, you can observe its tiniest details. By listening
intently, you can hear a conversation happening at the next
table in a noisy, crowded restaurant.

Likewise, you can focus your attention on your proprioceptive
sensations. Let’s use the simple example of tilting your head
downward. This postural habit is becoming increasingly
common among Americans due to constant use of smart
phones and computers.

As you read these words, your head is likely tilted downward.
Bring your eyes up and look straight ahead, so that your head
sits straight up and down on top of your spine. Notice how this
position feels different than tilting your head downward. Also
notice how quickly you return to the downward tilted position.
Which position is more comfortable? Can you feel certain
muscles that are contracted or released in each position? Can
you relax the muscles in your neck, shoulders, and chest so
that looking straight ahead is comfortable? Take a few
moments to really feel the differences in your muscles as you
hold your head in each position.

Now that you’ve taken the time to notice the difference
between what these two positions feel like, you will likely start
to notice your head position more often. In fact, once you’ve
noticed or learned something new it can be difficult to not



notice it. This tendency of your brain to notice things you have
just learned is referred to as the Baader-Meinhof phenomenon,
also known as the frequency illusion or recency effect. When
you focus your attention on something you haven’t noticed
before, like a new word or an internal sensation like the
position of your head, you become more aware of it. Now each
time you see that new word you’ll consciously recognize it
instead of subconsciously skimming over it.

Likewise, now when you hold your head tilted downward,
your brain will recognize that proprioceptive sensation rather
than ignoring it. Congratulations! You’ve just taken the first
step toward retraining your muscular patterns—developing
proprioceptive awareness of what your muscles have been
doing when you weren’t paying attention.

You can think of attention as being focused and active, and
awareness as being broad and relaxed. If you begin to pay
attention to your proprioceptive sensations, you’ll become
more aware of them. With practice, you won’t need to work so
hard at noticing your body position and movement. Awareness
of your muscle tension, posture, and movement is a skill, and
you’ve already begun to develop it simply by paying attention
to the position of your head.

As you gradually learn a posture or movement pattern, you get
used to the proprioceptive sensations that accompany it, and
you begin to notice it less and less. This loss of awareness
makes it very easy to fall deeper and deeper into your learned
patterns, and also makes it very difficult to change them. To
improve the way you use your body, you need to have an
accurate sense of your starting point. And unfortunately,
unnatural and damaging movement patterns feel natural and
correct because you’ve adapted to them. You probably don’t
notice that you’re developing a damaging muscular pattern
until you feel pain or do actual harm to your body.

Your Ever-Changing Nervous
System



I hope it’s becoming clear how all of these processes work
together. You are continuously sensing and moving, and that
means you’re continuously learning new motor patterns or
strengthening existing ones. You are constantly becoming
more and less aware of various sensations in your body as
your sensory system adapts to the choices you make from
moment to moment.

Most of us are born with the same innate ability and potential
to sense, move, and learn. Yet throughout our lives we each
develop such unique motor patterns that it’s hard to believe we
all started in the same place. Some people can bowl a perfect
game, while others can flip around four times in the air on a
snowboard. No one is born with those skills—they’re
developed through focused attention, practice, and repetition.

The good news is that you have the ability to focus your
attention and improve your sensorimotor awareness, reduce
your chronic muscle tension, and change your posture and
movement patterns. The bad news is that most of the popular
pain relief treatments and therapies won’t help you do this, so
any positive effects they have are only temporary. In the next
chapter, we’ll talk about the pros and cons of the most
common pain relief options.



CHAPTER 6 

The Pros and Cons of
Common Pain Relief
Treatments
BY NOW YOU KNOW THAT your learned motor patterns can lead to
pain and damage the structure of your body. The problem
comes from the way your nervous system tells your body to
stand, sit, and move.

Conventional pain treatments, while they provide temporary
relief, do not address the learned muscular patterns that cause
your pain and damage your body.

In this chapter, we’ll talk about how stretching, massage,
chiropractic, physical therapy, medication, and surgery
typically treat chronic pain, recurring injuries, and
musculoskeletal degeneration. We’ll discuss the benefits of
each approach, and how they ultimately don’t address the
underlying cause of the problem.

Stretching
From a young age, you were likely taught that stretching is a
necessary part of any workout routine. If you’re involved in
sports or physical training, you stretch to warm up, cool down,
and during breaks to help you stay loose. Unfortunately,
stretching usually doesn’t accomplish much, mainly due to the
myotatic reflex, more commonly referred to as the stretch
reflex.

In the last chapter, you learned about the gamma loop
(Illustration 7). The stretch reflex (Illustration 8) is a function
of the gamma loop. When a skeletal muscle is stretched, its
muscle spindle is stretched, too. The sensory axons wrapped



around the spindle sense the increase in length and send this
information to the alpha motor neuron in the spine. The alpha
motor neuron then tells the skeletal muscle fibers to contract to
protect the muscle from being torn. The neurons carrying these
messages back and forth from the spine are among the most
heavily myelinated in the body; this means that their messages
travel faster and are more important to your survival than the
sensations of pain, touch, and temperature.

Illustration 8: The stretch reflex
(Sarah Warren)

One critical function of the stretch reflex is that it helps you
stand upright. If you suddenly lean to the right side, the
postural muscles on the left side of your vertebral column are
stretched. When the muscle spindles in those muscles sense
that they’re being lengthened, they automatically send the



message to contract to correct your posture. You’re probably
not consciously aware of how the stretch reflex automatically
maintains your balance and keeps you from falling over—but
you sure would notice if it weren’t working properly.

The stretch reflex also prevents you from tearing your
muscles, tendons, and ligaments. The knee-jerk reflex is a
great example. When the doctor gently taps your patellar
tendon just below your knee, it stretches the patellar tendon,
the quadriceps tendon, and the quadriceps muscles. The
muscle spindles in your quadriceps sense the sudden increase
in length and automatically send the message to contract your
quadriceps to prevent injury and overstretching. When your
quadriceps contract, your foot kicks up. Absence of this reflex
could indicate a possible neurological disorder, like receptor
damage or peripheral nerve disease.

When you practice static stretching (the type of stretching
traditionally taught in athletic training), the voluntary and
involuntary parts of your nervous system are battling each
other, trying to achieve opposite results. Your brain is sending
the voluntary message to manually stretch your muscles by
pulling on them. But despite all your efforts, your stretch
reflex is automatically kicking in, contracting your muscles to
prevent you from overstretching and tearing your muscles,
tendons, and ligaments. It’s like having one foot on the brake
and the other on the gas.

So if the stretch reflex prevents you from manually
lengthening your muscles, why does stretching sometimes
make you more flexible? There are a few reasons. Prolonged
static stretching pulls muscles and tendons past the point that
they are able to lengthen. When this happens, you begin to
stretch your ligaments. While this makes you more flexible, it
can also loosen and destabilize joints. Once stretched,
ligaments may never regain their original length and strength.

Second, prolonged static stretching can cause the stretch reflex
to become much less active, leaving the muscles lengthened
for a period of time. While you may feel looser after you
stretch, the effects wear off fairly quickly. Often you’ll feel



your muscles begin to tighten up within just a few hours as
your stretch reflex regains normal function.

For this reason, static stretching can decrease muscle
performance by temporarily reducing the muscle’s ability to
contract, especially when it’s stretched for a minute or more.
This is not good if you’re about to play an important game. An
analysis of 104 studies conducted between 1966 and 2010
showed that static stretching before a workout reduces muscle
performance, strength, and power. Many coaches and trainers
have come to realize that the best way to warm up is to do a
slow, gentle version of the movement you’ll be doing in your
workout. By consciously practicing the movement sequences
and increasing blood flow to your muscles and connective
tissues, you prepare both brain and body for optimal
performance.

Finally, stretching can make you feel more flexible because
when you stretch repeatedly you build up a tolerance to the
sensation of pulling in your muscles. Even though it is by
nature an uncomfortable sensation, with repetition it can
become tolerable and even enjoyable. As a ballet dancer, I
loved that feeling of pulling on my muscles and I craved it
every day. It provided me with a temporary lengthening and
release of my muscles, and as I became more comfortable with
the feeling, I was able to pull my muscles even farther. But of
course the reason I craved that feeling every day is that the fix
was only temporary. Less than 24 hours after stretching, my
muscles had tightened right back up again.

Virtually everyone I meet who has tried stretching to relieve
their chronic pain reports that it hasn’t helped them at all.
Why? First, stretching does not reeducate the nervous system.
No amount of pulling on the muscles will create a lasting
change in the resting level of muscle tension that is being set
by the brain and the gamma loop. This must be reset through
an active process of relearning driven by slow, conscious
movement and the integration of sensory feedback from the
muscle.

Second, pulling on an already tight muscle activates the stretch



reflex and makes the muscle contract even further. You may
find some relief from gentle stretching, but as we’ve already
discussed, the increased muscle length is temporary and your
muscles will rebound within a short period of time. Stretching
will not only do little for your pain, it will likely increase and
prolong your pain by triggering your stretch reflex and making
your muscles tighter.

When I finally stopped stretching and started practicing
Clinical Somatics exercises, I felt like I had a brand-new body.
The difference was profound. Instead of feeling tight and
uncomfortable all the time, I began to feel loose, comfortable,
and completely relaxed. I reduced my level of resting muscle
tension by reeducating my nervous system. If you like to
stretch on a regular basis, I challenge you to start practicing
Clinical Somatics exercises (which you’ll start learning in
chapters 9, 10, and 14) and see how different you feel.

Massage
Massage therapy has become overwhelmingly popular, and
rightfully so; in addition to feeling good, it has a number of
health benefits. If you’ve had a massage lately, you may have
found yourself faced with a never-ending list of different
varieties, including acupressure, Ayurvedic, deep tissue, hot
stone, lymphatic, Shiatsu, sports, and Thai. Each one is a
distinctive technique that applies pressure to lengthen tissues,
relieve pain, relax the nervous system, and stimulate the
circulatory system.

Developed in Eastern and Middle-Eastern cultures, massage is
one of the oldest types of physical therapy, likely predating
recorded history. Hippocrates defined it as “the art of
rubbing.” Massage gained popularity in Europe during the
Renaissance. In the second half of the nineteenth century,
Dutch massage therapist Johann Georg Mezger named the
basic massage strokes and codified them into the method we
know today as Swedish or classic massage.

The most significant health benefit of massage is that it



provides the sensation of touch, which is critical in both early
childhood development and overall adult health. Levels of
somatotropin, or human growth hormone, correlate directly
with the amount of physical contact you receive. Children
especially need a great deal of growth hormone to develop
fully. Two fairly shocking reports in 1915 revealed that at least
90% of infants in American orphanages died within one year
of admission even though they had received adequate physical
care. The few infants who survived suffered severe physical
and mental retardation. As it turned out, the missing element
in the infants’ care was tactile stimulation—simple physical
touch from another human being. When the orphanages
brought on additional staff, each infant was held and played
with every day, and mortality rates fell dramatically.

You need less of this hormone as an adult, but the small
amount that you do need is critical for cellular healing and
growth. A study of breast cancer patients showed that regular
massage improved the patients’ immune responses. Research
also suggests the benefits of touch for conditions such as
anxiety, autism, ADHD, cardiovascular disease, Alzheimer’s
disease, depression, aggressive behavior, stroke, and sleep
disturbances.

Massage also cues relaxation in your nervous system. In 2012,
researchers tested the effects of getting a Swedish massage
twice a week for five weeks. They found that massage
significantly decreased the release of both the stress hormone
cortisol and the hormone arginine vasopressin, which raises
blood pressure and constricts blood vessels. Massage also
increases oxytocin levels (a hormone that decreases stress and
anxiety and improves social bonding) and stimulates the
circulatory system and lymphatic system, improving blood
flow and eliminating wastes from the body.

One of the biggest benefits of massage is that it feels great,
especially if you’re in pain. Nerves that carry information
about the sensation of touch to the brain are more heavily
myelinated than the nerves that carry information about pain,
so touch information travels faster than pain information. This



is why you instinctively rub the skin around a painful area; the
touch sensation temporarily drowns out the pain sensation, and
you’re given a brief moment of relief.

Massage also feels good because it temporarily reduces
muscle tension. Pressing on tight muscles lengthens them in
the same way that gentle prolonged static stretching does, and
after an hour or so of this manual lengthening you may stand
up feeling like your muscles are made of jelly. Unfortunately,
within a few hours you’ll likely experience what one of my
clients called the “rebound effect.” Your muscles begin to
tighten up again as your stretch reflex regains normal function,
and by the next day you’re back to your original level of
tension.

If your massage therapist applies a great deal of pressure, your
stretch reflex may be activated immediately, making you feel
tight and sore soon after a massage. A good rule of thumb is
that if you feel pain during a massage, you’re probably going
to feel some soreness afterward as well. While it can be
difficult or awkward in the moment, it’s better to ask your
massage therapist to press more gently than to suffer the
consequences. It is absolutely not necessary to apply a painful
amount of pressure to reap the benefits of a massage.
Moreover, if you’re in pain a deep massage can increase and
prolong your pain by making your muscles tighter.

Lastly, massage temporarily softens connective tissues, which
increases flexibility and range of motion. Tendons, ligaments,
fascia (which surrounds, supports, and separates structures of
the body), and scar tissue (which forms to heal an injury) are
all made of collagen fibers arranged in varying patterns and
densities. As muscles become habitually tighter and movement
decreases, connective tissues also respond by tightening.
Movement and heat can make these collagen structures more
flexible and fluid.

Many in the massage community were surprised when
research showed that myofascial release techniques have little
to no lasting effect. Fascia does not respond well to manual
stretching because it is not simply a collagen structure. It



contains smooth (involuntary) muscle cells (like those in your
organs) and is innervated by mechanoreceptors. Based on what
we know now, the best way to make fascia looser and more
flexible is to reeducate the nervous system through active
movement, and the fascia will adapt over time.

For people with chronic pain, the most beneficial aspect of
massage may be that it lowers stress, thereby reducing the
sensation of pain and reactivity of the nervous system. A
massage by itself is not enough to change deeply learned
habitual movements or your resting level of muscle tension.
The sensory awareness that can be gained through massage is
valuable, but if it isn’t followed by actual motor education in
the form of voluntary movement, little lasting progress will be
made. You must actively retrain your nervous system, and you
can’t do that with massage alone.

Chiropractic
Ancient Chinese and Greek cultures practiced techniques of
spinal manipulation to ease back pain and improve health.
Spinal manipulation began to gain popularity in the United
States in the late nineteenth century, when Daniel David
Palmer founded the Palmer School of Chiropractic in Iowa.

The theory of chiropractic is that joints become either
restricted or hypermobile (abnormally loose) due to soft tissue
injury caused by acute trauma or repetitive stress. Chiropractic
care is focused on the spine and correcting vertebral
subluxations, which occur when individual vertebrae become
displaced or dysfunctional. Chiropractors work with a variety
of musculoskeletal conditions, such as back and neck pain,
bulging or herniated discs, headaches, whiplash, nerve
sensation and pain, and other chronic pain conditions such as
fibromyalgia.

When chiropractors perform spinal manipulations or
“adjustments,” they apply quick, controlled force to a joint to
move it into proper alignment. Patients must remain fully
relaxed so they don’t resist the movement. The belief is that



realigning joints restores mobility, alleviates muscle tightness
and pain, and allows injuries to heal.

Chiropractic adjustments—or any movements that pop a joint
back into alignment—usually provide an enjoyable sense of
release and temporary relief from pressure or pain.
Unfortunately—and if you’ve been paying attention you know
what I’m about to say—simply manipulating the structure of
the body does not change the way it functions. Within a few
days or even just a few hours, your learned movement patterns
and chronic muscle tension will typically pull your joints out
of alignment again, and you’ll be making an appointment for
another adjustment.

While some people benefit from regular visits to their
chiropractor, there are a number of potential adverse effects,
including increased pain, headaches, dizziness, stroke, and
even death. A review of medical literature published between
2001 and 2006 found that adverse effects occurred in between
30% and 61% of chiropractic patients. In 2014, the American
Heart Association released a statement urging health care
professionals, chiropractors, and patients to be aware of the
risk of stroke resulting from chiropractic adjustments to the
cervical spine.

A 2010 review published in the International Journal of
Clinical Practice evaluated rates of death from chiropractic
adjustments—usually caused by dissection of a vertebral
artery—and concluded that the risks of the treatment outweigh
the benefits.

If you choose to pursue chiropractic treatment, be sure to
educate yourself on the risks involved. If your condition does
not improve, it is probably not worth the potential adverse
effects.

The Bottom Line
While stretching, massage, and chiropractic adjustments have
some benefits, none of them address the underlying cause of
pain, structural misalignment, and musculoskeletal



degeneration. Your bones do not move unless your muscles
make them move, and your muscles do not move unless
directed by your nervous system. Your nervous system
determines how you stand and move, how tight your muscles
are, and ultimately what type of musculoskeletal pain and
degeneration you experience.

The bottom line is that voluntary movement is necessary to
reeducate the nervous system and change habitual motor
patterns. On that note, let’s talk about the only mainstream
treatment for musculoskeletal pain that is based on voluntary
movement: physical therapy.

Physical Therapy
While physical therapy often employs massage and other
passive manipulation techniques, its focus is on the regular
practice of active movements to improve function, reduce
pain, and recover from injury.

Pehr Henrik Ling, who developed medical gymnastics and
pioneered the use of massage in Western culture, was also
fundamental in establishing physical exercise as an acceptable
way to treat pain and illness. During the late nineteenth and
early twentieth centuries, various forms of physical therapy
became quite popular and professional schools were
established. The polio epidemic in the United States during the
1940s and 1950s created great demand for physical therapists,
and the profession grew exponentially.

Research provides clear evidence for the efficacy of physical
therapy, not only for recovery from acute injury but also for
chronic pain conditions. When people with back pain go
through physical therapy treatment involving active exercises,
they have greater reductions in pain, more improvement in
function, less need for medication, and lower health care costs
than people who receive passive therapy. Research also shows
that the earlier someone has physical therapy, the better. The
longer the pain condition goes on, the higher their health care
costs and the more likely they are to require injections or



surgery.

A physical therapist may prescribe exercises designed to
improve strength, range of motion, mobility, and balance,
depending on the patient’s needs. Strength-building exercises
are typically focused on the site of the injury. A person
recovering from shoulder surgery, for example, will be taught
exercises to build up strength in the muscles around the
shoulder joint. This approach can be very effective in building
strength and regaining function after an injury or surgery.

While there are many benefits to physical therapy, there are
two main reasons why it may be less effective—or better used
as a secondary treatment—for chronic pain patients. The first
is that strength-building exercises are usually prescribed to
correct imbalances in posture and movement. Lack of strength
is typically not the issue for these patients, however. Most
often, it is chronic tightness and damaging movement patterns.
Strength-building exercises can make the targeted muscles
tighter, which can sometimes increase muscle soreness and
pain. People in chronic pain most often need chronically tight
muscles to be released, not strengthened.

The second reason is that physical therapy usually does not
address full-body movement patterns. Let’s say a man has pain
in his left knee, for example. He’s probably standing and
moving in such a way that undue pressure is being put on his
knee, and muscles and connective tissues around it are pulling
and pushing on the joint in unnatural ways. All of this pressure
and imbalance creates inflammation and pain; over time this
will lead to degeneration of the joint. Strength-building
exercises will likely not eliminate his pain at this point. He
must change the way he is moving his entire body, or he will
damage his knee even further.

If this man gets to the point at which some or all of the
cartilage in his knee has worn away, he’ll likely have a knee
replacement or a cartilage transplant. Either of these surgeries
may help him a great deal in the short term by reducing his
pain. However, if the movement pattern that caused his knee
damage in the first place is not addressed, further damage can



occur. He may experience loss of the new cartilage, pain in his
knee or another area of his body, or the need for a second joint
replacement.

Physical therapy has proven benefits for many patients,
especially when it comes to rebuilding strength after an acute
injury or surgery. But it doesn’t address the chronic muscle
tension and full-body movement patterns that contribute to
most chronic pain conditions, recurring injuries, and joint
degeneration. For most chronic pain sufferers, traditional
physical therapy exercises will be most effective when pursued
after their underlying muscle tension and movement patterns
have been addressed.

Pain Medication
When you’re in pain, any relief from the constant aching,
throbbing, or burning can feel like a miracle. Relief provided
by pain medication, however brief, can have profound positive
effects on your emotional state.

You’ve already learned that when pain is experienced for a
long time, neuroplastic changes can sensitize the nervous
system, prolonging or increasing the sensation of pain even if
the source has healed. You also learned in chapter 2 that early,
strategic use of pain-blocking medication before surgery can
prevent this sensitization from occurring. Medication
administered during surgery has also been proven to help
prevent the development of chronic pain after surgery. Since
many surgical patients go on to develop chronic pain, these
techniques should be used as often as possible to reduce the
risk of chronic pain.

Pain medications work in various ways to block the sensation
of pain. Nonopioid analgesics, the most common of which are
acetaminophen and ibuprofen, work by blocking the
production of prostaglandins, a group of lipid compounds that
play a role in fever, inflammation, and pain. Acetaminophen
prevents the production of prostaglandins in the CNS, while
ibuprofen blocks production throughout the body. This is why



ibuprofen can reduce inflammation at the site of an injury
while acetaminophen can’t.

Your adrenal glands produce the hormone cortisol as part of
the fight-or-flight reaction when your body is under stress.
Synthetic versions of cortisol called corticosteroids are
powerful drugs that can be taken orally or injected directly
into a joint or soft tissue to relieve pain and reduce
inflammation.

While corticosteroid injections can be quite effective in
providing temporary pain relief, they are counterproductive to
long-term recovery. Pain patients who receive steroid
injections have a lower rate of recovery than those who
undergo physical therapy or do nothing at all. A 2010 review
of 41 studies found that patients with tendinopathies who
receive injections are 62% more likely to experience a relapse
of their injury compared to those who have no treatment.
Predictably, the more injections a patient receives, the lower
their chance of a full recovery. Injections can also cause
infection, increase pain, soften cartilage, and weaken or
rupture tendons.

In chapter 2 we discussed opioids and how they block the
sensation of pain by binding to opioid receptors. Like all pain
medications, their effect is temporary, but opioids pose the
added risk of addiction. The nervous system can become
dependent upon opioids within just a week of regular use, and
tolerance develops quickly, requiring the patient to take higher
doses to get the same level of pain relief. Like many
medications, opioids can have dangerous side effects when
mixed with alcohol and some antidepressants, antihistamines,
and sleeping pills—all of which are commonly taken by
people trying to relieve their pain and related symptoms. Due
to the associated risks, opioids are best used for short periods
of time in conditions of acute pain when their dosage can be
monitored by a health care professional.

Another risk of taking pain medication is that masking pain
with drugs gives you the opportunity to do further damage to
your body. An athlete who gets a steroid shot and then



resumes playing risks worsening the injury, lengthening their
recovery time, and increasing their chances of needing surgery.
Nonathletes may take a daily dose of ibuprofen or prescribed
opioid and then go about their daily lives, continuing to
engage in the activities and movement habits that caused their
pain or injury in the first place.

Pain medication can prolong and sometimes worsen your pain
condition or injury. It gives you the misconception that you’ve
found a solution, when in fact you may be making your
condition worse by continuing activities that, without the
drugs, would be too painful to undertake. Since much muscle
and joint pain can be relieved or even eliminated by
reeducating your nervous system, managing it with medication
is not the best long-term solution for most people.

Surgery
We talked about the dangers of surgery and its lack of
effectiveness for chronic pain conditions in chapter 1. I’d like
to round out that discussion by making a couple of brief
points.

First, there are cases of chronic pain for which surgery is
absolutely the best course of treatment. When the structure of
the body is damaged to the point that it cannot repair itself
with rest and improved movement, surgery is probably the
way to go. Joint-replacement surgeries in particular have
become highly successful. But remember that surgery will not
change your learned movement patterns. These will still be
present after the surgery and will likely continue to damage
your body, potentially demanding repeat surgeries. Surgeries
that treat chronic musculoskeletal pain and degeneration
should always be followed up with movement reeducation to
address the original underlying cause of the condition.

Second, there are surgical techniques that target pain
perception by working with or altering the nervous system.
Electrical stimulators can be implanted near the spine to help
manage and reduce pain. Surgeons can destroy portions of



peripheral nerves, and can even sever pain pathways in the
spinal cord and brain. These options should only be considered
for extreme cases that have not improved with other
treatments.

A Real Solution
Usually by the time clients come to me to learn about Clinical
Somatics, they have tried every possible treatment for their
pain. Some of the approaches have improved their condition
for a period of time, but most have not helped at all. This is
because no amount of external force, manipulation, drugs, or
surgery will change the deeply learned, automatic messages
being sent by your nervous system.

Thankfully, over the past hundred years or so, some curious,
brilliant people figured this out. During the twentieth century,
a series of movement educators and scientists began to explore
the ways in which the habitual use of your body affects your
health and functioning. In the next chapter, you’ll hear their
stories and learn what they discovered.



CHAPTER 7 

The Evolution of Somatic
Education
F.M. Alexander
FREDERICK MATTHIAS ALEXANDER WAS BORN in Australia in 1869.
As a child he suffered from health problems including
respiratory difficulties. Despite his difficulties with breathing
and speaking, his lifelong love of the theater led him to pursue
a career as an actor and reciter of poetry and other popular
literature.

After reciting professionally for a number of years,
Alexander’s ongoing respiratory problems began to interfere
with his work. Friends in the audience could hear him gasping
for air as he spoke, and he would occasionally become hoarse
during performances. Upon visiting a doctor, Alexander was
diagnosed with irritated mucous membranes of the throat and
inflammation of the vocal chords. He was advised to have
surgery to fix these problems, but he declined.

Alexander tried resting his voice, but it didn’t help. Since his
hoarseness occurred only during performances and not during
normal conversation, Alexander concluded that something he
was doing during performances—something about the way he
was using his voice—was causing him to lose function of his
vocal chords. He set about to figuring out what it was.

Alexander knew that he was doing it subconsciously, so he
would need a third-person perspective to give him an accurate
assessment. He decided to observe himself in a mirror while
speaking conversationally and while reciting. He noticed that
as soon as he started reciting, he would habitually pull his
head back, which compressed his larynx and caused him to



gasp audibly as he breathed. Upon closer observation,
Alexander noticed that these same habits were present during
his normal speech, though to a much lesser extent.

Alexander hypothesized that the way he was moving and
holding himself while reciting was directly causing his vocal
problems. He wondered if one habit caused the others. Was his
improper breathing the culprit? Was it the way he habitually
pulled his head back? Or was it the way he compressed his
larynx that was causing his voice to fail?

After months of experimenting, Alexander found that he was
able to prevent himself to some degree from pulling his head
back while reciting. This adjustment led to an improvement in
his other two habits. As Alexander gradually changed his
deeply learned patterns, he began to regain full use of his
voice, and his tendency to become hoarse decreased. Doctors
examined him and confirmed that the condition of his throat
and vocal chords had improved considerably. Alexander’s
hypothesis was confirmed: The way he used his body while
performing had directly affected the way his voice functioned.

Alexander experimented extensively with holding his head and
neck in different positions as he spoke, trying to find a way to
optimize the use of his voice. Over time, he realized that how
he moved his head and neck directly affected the way he used
his entire torso. He observed that any misuse of his head and
neck distorted his posture and shortened his stature. This
observation was an incredibly important discovery. He began
to understand the larger patterns of tension involving his head,
neck, and torso, and that the use of one part directly affected
the use of the others. He later termed this relationship of the
head, neck, and torso “primary control.”

As Alexander continued to explore, he made more discoveries.
Though he felt that he was making a great deal of progress in
retraining himself, he noticed that when he performed he still
tended to revert automatically into his old habits. The stress of
performing always triggered these familiar movement patterns.
He decided to experiment with what he called “inhibition.” He
practiced not responding at all to the stimulus of performing.



As he became comfortable with not reacting automatically
when under pressure, he was able to inhibit his old patterns of
misuse.

Alexander realized that focusing on the goal of performing had
caused him to rely on habitual patterns. By slowing down and
concentrating on his reactions, he was able to teach himself to
react differently. Alexander called this approach “means
whereby.” By focusing on the means whereby he was pursuing
his goal—in other words, on the process rather than on the
goal itself—he had much greater success in achieving his goal.

The endless hours he spent in front of a mirror gave Alexander
another critical insight: His internal sense of how he used his
body was quite different from what he saw in the mirror. He
also observed that standing and moving in a way that he knew
intellectually to be correct often felt wrong and difficult,
experiencing firsthand how your proprioceptive senses adjust
as your motor patterns become habitual. The mirror proved to
be an invaluable tool in Alexander’s exploration. Had he relied
purely on his internal sense of how he was using his body, he
would have made little progress in changing his movement
patterns.

As Alexander’s voice improved, he became quite well known
in Melbourne, and many actors sought him out for vocal
coaching. Word spread as he successfully helped one after
another overcome similar performance and vocal issues. Local
doctors heard about his success in working with functional
disorders and began to refer patients to him. Alexander soon
had a busy practice teaching clients how to retrain their
posture and movement patterns, with the majority of his
students seeking treatment of medical conditions rather than
vocal coaching.

Demand for his work grew worldwide, and after years of
people asking him to teach his methods, he launched a three-
year teacher training course in 1931. Many doctors applied for
the training, having witnessed the effects of Alexander’s
techniques in themselves and their patients.



While Alexander had predominantly worked with adults for
many years, he had a great love of working with children. As
knowledge of his work spread, parents began to send their
children to study with him to help with conditions such as
nervousness, inability to concentrate, speech difficulties,
learning disabilities, flat feet, and rounded shoulders. With the
help of teacher Irene Tasker and others, Alexander established
the “little school,” a division of his school devoted to teaching
children. He strongly believed that his work should be
promoted as education rather than reeducation—that learning
proper use of your body early in life would prevent more
serious functional disorders later on.

When Alexander first began his explorations, he believed that
all illnesses or deficiencies were either mental or physical in
nature. Over time, he realized that the mind and body are
inextricably linked. Every human process and condition
involves both the mind and body. Since the functions of all
parts of the human organism are connected, change in one part
will affect the whole, and any attempt to create change must
work with the whole person to be successful.

Alexander was among the first to recognize that learned
movement patterns cause a myriad of health problems. His
work marked the beginning of what would come to be known
as “somatic education,” a general term describing education
methods that improve physiological function by increasing
sensorimotor awareness and changing habitual motor patterns.
Alexander’s exploration of proprioception, inhibition, and
means whereby were fundamental in developing modern
somatic education.

Alexander, known to his students as F.M., passed away in
1955 at the age of 86. His work continues to be taught in
professional training programs internationally, and there are
more than 2,500 registered teachers of the Alexander
Technique worldwide. The method of education that
Alexander developed inspired and contributed to the work of
many other pioneers in the field of somatic education.



Elsa Gindler
Elsa Gindler was born in 1885 to a working-class family in
Berlin, Germany. As a young woman she suffered from
consumption, known today as tuberculosis. Her doctor
recommended a period of rest and treatment in Switzerland
during which her affected lung could heal. Gindler could not
afford the treatment, so she decided to try to heal herself. By
paying close attention to her internal sensations, she gradually
improved her control of the muscles involved in breathing in
an attempt to allow her infected lung to heal.

Incredibly, Gindler’s experiment worked. As her health
improved, her doctor called it a miracle, refusing to believe
that such self-healing was possible. Like Alexander, Gindler
had healed herself by focusing her attention inward and
teaching herself to gain control of her physiological
functioning.

Gindler became a physical education teacher, teaching a
technique developed by Hedwig Kallmeyer called
Harmonische Gymnastik, Harmonic Gymnastics. After some
years of teaching this method she began to find it limiting, and
she started to explore how to guide people through
independent exploration of sensory awareness. She stopped
using the word “exercise” and began calling her movements
“experiments.”

Gindler asked her students to focus their attention completely
on their internal sensations as they moved. She understood the
principles of attention and awareness—the more conscious
attention you pay to a part of your body, the more sensation
and motor control you develop. When retraining the nervous
system, you must begin with this essential process of
improving your internal awareness.

Gindler did not wish to offer professional training in her
methods; she simply wanted to do research and lead people
through explorations in small study groups. Luckily, her
students traveled and spread the knowledge they gained from



her work. Most notable was her student Charlotte Selver, who
emigrated to the United States and introduced Gindler’s work
as “Sensory Awareness.” Selver and Gindler’s students
influenced the work of many somatic educators and
psychotherapists. Gindler’s exploration of sensorimotor
awareness was a great contribution to the development of
somatic education as we know it today.

Gerda Alexander
Gerda Alexander (no relation to F.M.) was born in 1908 in
Wuppertal, Germany, to parents who had a love of music and
movement. She began dancing as soon as she could stand. As
she grew older, she studied the work of Emile Jacques-
Dalcroze, called Eurhythmics, a method that taught music and
dance by having students focus on internal sensations rather
than imitation of movement.

As a young woman, Alexander suffered from rheumatic fever
that led to heart disease. Doctors told her that her dancing
career was over and that she would spend the rest of her life in
a wheelchair. Forced to rest for long periods of time,
Alexander taught herself how to regulate her muscle tone and
move with as little effort as possible so as not to strain her
heart. Gradually, her health improved and in time she
recovered completely. Contrary to her doctor’s prognosis, she
was able to dance again and began teaching Eurhythmics as
well.

In 1929, as the Great Depression wrought worldwide havoc
and the German government began to collapse, Alexander
moved to Copenhagen, Denmark. There she began to explore
ways to guide others through sensory experiments and
movements that would allow them to improve their health and
functioning. She was a proponent of holistic health, writing in
her 1986 book Eutony: The Holistic Discovery of the Total
Person, “The different functional systems in the living
organism cannot be separated from each other. They interlock
and influence each other without being aware of it.”



In 1940, Alexander established a professional training school
in Copenhagen, Denmark, where she instructed students in her
technique of Eutony, a term derived from the Greek words for
“good” and “tension.” Alexander’s philosophy about
balancing tensions in the body and moving with ease, as well
as her holistic view of human health, are central to somatic
education.

Moshe Feldenkrais
Moshe Feldenkrais was born in 1904 to a Jewish family in the
small town of Slavuta, Russia. He developed a passion for
math and physics at a young age, and was intrigued by the
burgeoning fields of neurology and psychology. By the age of
12 he was reading the works of Swiss psychotherapist and
biologist August Forel.

At 14, Feldenkrais moved to Palestine to help build a Zionist
society. There he worked, finished school, and became
involved with Jewish defense groups, which introduced him to
the martial art of jiujitsu. This sparked a passion for self-
defense that would last his entire life. In particular,
Feldenkrais became interested in unarmed defensive
techniques that use the body in a natural way to defend oneself
without a great deal of physical effort.

In 1930, Feldenkrais moved to Paris to study engineering.
After graduating he began work as a research assistant in the
laboratory of Frédéric Joliot-Curie, son-in-law of Pierre and
Marie Curie. During this time he met Jigoro Kano, the founder
of modern judo. Inspired by Kano, Feldenkrais became
Europe’s first judoka black belt in 1936. He stayed in Paris
until 1940, working with nuclear fission in the lab and
studying and teaching judo.

Feldenkrais fled to England when the Germans invaded Paris
in 1940. He continued his scientific work as an officer in the
British Admiralty in Scotland, developing radar for
antisubmarine warfare for five years. While in Scotland he
taught judo and self-defense classes, and published a self-



defense manual titled Practical Unarmed Combat.

Feldenkrais injured his left knee during a soccer match in
1929, and his right knee while working on a submarine in
Scotland. He refused surgery even though the cruciate
ligaments were damaged. Feldenkrais approached his knee
injuries as an engineering problem, experimenting with
moving and using his body in ways that would not put undue
force on his knees. While working with the admiralty, he
began to give lectures and teach movement classes in his
experimental methods.

After the war, Feldenkrais moved to London, where he delved
into research on all areas of human functioning. He studied the
work of F.M. Alexander, Elsa Gindler, Gerda Alexander,
American physician William Bates, and Russian philosopher
George Gurdjieff. In 1949, he published Body and Mature
Behavior, his first book on his own method of sensorimotor
education.

Feldenkrais’s predecessors had relied mainly on experience-
based research to develop their methods of sensorimotor
education. Feldenkrais strove to combine science and
experience, and did a great deal of research into human
development, learning, and the functioning of the nervous
system. He realized that scientists understood “so little about
the functioning of the nervous system as a complete unit, that
we have little right to expect any theory to be near the truth.”

Feldenkrais wanted to develop a theory that would explain the
physical dysfunction and degeneration he saw in his students
and himself. He was especially interested in the way that
humans move within gravity and the functions of antigravity
reflexes. He understood how the vestibular system allows you
to constantly sense where you are in relation to gravity and
how automatic reflexes allow you to stand upright. He
observed that many adults develop learned motor patterns that
overpower their reflexive responses, resulting in maladaptive
postural patterns that put a great deal of strain on the body.

Feldenkrais’s experience in engineering and physics gave him



a unique perspective on human functioning. He observed that
the structure of the human body, with a high center of gravity
balancing on two thin legs and two relatively small bases of
the feet, was ideally suited for movement rather than static
standing, which requires a heavy, broad base. Standing
perfectly upright with all parts stacked vertically is fairly
effortless for humans, but a great deal of effort is required to
maintain any posture in which someone’s center of gravity is
not directly on top of their base.

Since the reaction to gravity is almost always subconscious—
because it’s either reflexive or habitual—Feldenkrais knew
that to unlearn these involuntary patterns, gravity must be
taken out of the picture. To prevent the automatic triggering of
antigravity muscular patterns, nearly all of the movements he
taught were performed lying down.

Despite his background in concrete sciences, Feldenkrais saw
beyond what could be scientifically proven. He became
interested in the work of Paul Schilder, an Austrian physician
and psychiatrist who proposed that habitual reactions involved
emotional states, reflexive responses, and learned muscular
patterns, all of which were intertwined; triggering any of them
would cause the entire habitual reaction to occur. In other
words, Schilder believed that experiencing an emotion
includes a physical reaction, and performing a physical action
generates a corresponding emotional state.

Feldenkrais witnessed a great deal of anxiety, fear, and
neurosis in his students. He saw the effects of the withdrawal
response. This protective reflex causes you to contract your
flexor muscles when you’re frightened or feel defensive,
bending the joints in your arms and legs and making you curl
up into the fetal position. Repeated activation of this response,
whether from traumatic events or chronic fear and stress, leads
to rounded posture due to habitual contraction of the
abdominal muscles. Feldenkrais noticed that his more
introverted students tended to have rounded posture, while his
extroverted students tended to stand up straight.

Feldenkrais observed that when people attempted to correct



learned motor habits such as standing with rounded posture,
they usually ended up hiding their faulty habits with new ones
instead of going through a process to unlearn the faulty habits.
He set out to create a system that would allow people to
address and correct dysfunctional movement patterns. By
combining theories of physiology, psychology, and
neuroscience, he created a method to improve health and
functioning through learning rather than physical manipulation
or pharmaceutical treatments.

By 1951, Feldenkrais had moved to Israel to direct the Israeli
Army Department of Electronics. Three years later he moved
to Tel Aviv and committed himself fully to teaching his
somatic techniques. He set up a studio where he taught group
movement classes in the method he called Awareness Through
Movement. Later in life, he estimated that he had created over
a thousand exploratory self-care exercises. The movements
combined explorations of sensory awareness with F.M.
Alexander’s means whereby approach of focusing on the
process of one’s movements.

Feldenkrais’s refined method was highly effective in
improving posture and voluntary motor control. And while he
was adamant that he developed his techniques solely for the
purpose of sensorimotor education and not to resolve any
specific pathologies, his students experienced healing from
many functional disorders.

Feldenkrais began to give private instruction in addition to his
group movement classes. This hands-on work, which he called
Functional Integration, consisted of two techniques. The first
used the principles of means whereby to give sensory feedback
to the student, who would remain completely passive while
Feldenkrais gently moved them through a range of motion,
asking them to focus on their internal sensations. This
technique allowed the student to become aware of
subconscious patterns of muscular tension.

The second technique, which Feldenkrais’s student Thomas
Hanna later termed “kinetic mirroring,” proved to be a major
advancement in the field of somatic education. The principle



of kinetic mirroring came from judo, the practice of which was
deeply ingrained in Feldenkrais’s approach to movement. In
judo, you learn not to fight against your opponent’s resistance
but instead to move with it.

Feldenkrais instinctively used this approach when working
hands-on with his students. When he felt that a tight muscle
was creating resistance, he would move the student’s joint or
limb in the opposite direction, thereby shortening the tight
muscle. (Notice that this is the opposite of stretching, where
you lengthen a tight muscle.) The student would remain
completely passive while Feldenkrais kept them in this
position for a short period of time. After slowly bringing the
student out of the position, Feldenkrais would find that the
tight muscle had begun to relax. It was a wonderful, if
somewhat accidental, discovery, and the technique became the
main method by which Feldenkrais would teach his students
how to relax their chronically tight muscles.

It was only later, as Feldenkrais continued his research of
neurophysiology, that he came to understand exactly why
kinetic mirroring worked. Let’s say that your biceps muscles
are contracted about 25% all the time as a result of weight
training. It’s impossible for you to completely relax your
biceps voluntarily, and you’re more comfortable with your
elbows bent than straight. When you remain passive and allow
someone else to bend your elbow, bringing your biceps into a
position that is more than 25% shortened, that person is
effectively doing the work of your muscles; your biceps are
being brought into their desired shortened length without
having to do any work. Your nervous system gets the feedback
that the muscles are shortened and stops sending the message
to contract.

In this situation, your nervous system works like a thermostat
set to keep a room at 70 degrees. If it senses that the
temperature has reached 71 degrees, it sends a message to the
furnace to shut off. Likewise, when your nervous system gets
the message that your muscle is shortened, your motor neurons
temporarily stop firing and your muscle tension is reduced.



For decades, Feldenkrais traveled around the world to share
his work with students. Feldenkrais left a legacy that is carried
on by over 6,000 Feldenkrais practitioners all over the world.
His understanding of antigravity reflexes and of humans’
instinctive physical responses to fear as well as his
development of kinetic mirroring helped to establish a
scientific basis for somatic education.

Thomas Hanna
Thomas Hanna was born in 1928 in Waco, Texas. He spent his
life pursuing the kind of freedom that can only come from
developing self-knowledge and becoming truly self-reliant.

After Hanna graduated from Texas Christian University in
1949, he decided to pursue his interests in theology and the
philosophy of religion—despite being a self-proclaimed
atheist. After receiving a bachelor’s degree in divinity and a
doctorate in philosophy from the University of Chicago,
Hanna traveled the world, teaching, writing, pursuing research,
and doing social work. He served as supervisor of an
orphanage in Brussels, and directed a club for refugee students
at the University of Paris. He was drawn to helping people
who, like him, were searching for freedom. During his travels,
his continued study of philosophy led him into the fields of
psychology, psychotherapy, and physiology, which he felt
were all deeply connected.

In 1965, Hanna became chairman of the philosophy
department at the University of Florida. Here he continued his
research by studying neuroscience at the university’s medical
school. He learned that every psychological process occurs in
tandem with changes in the physical systems of the body. In
other words, your thoughts and emotions change your body as
well. It became clear to him that issues of the psyche cannot be
fully addressed without addressing the physical body, and vice
versa. He began to refer to the connected mind and body as a
“soma,” an ancient Greek term that describes “the living body
in its wholeness.”



While studying neurology in Florida, Hanna wrote Bodies in
Revolt: A Primer in Somatic Thinking, a survey of somatic
philosophy. After reading the book, an acquaintance told him
about the work of Moshe Feldenkrais. Intrigued, Hanna read
Feldenkrais’s Body and Mature Behavior, and attended his
month-long workshop in Berkeley, California in 1973.

During the workshop, Feldenkrais demonstrated his hands-on
techniques with a man who had suffered from cerebral palsy
since the age of three. The man, then 53, had little control of
his movements, and even his voice and breathing were spastic.
Feldenkrais asked him to lie down and instructed him to be as
relaxed as possible.

Feldenkrais began to press against the man’s rib cage, gently
holding for a short period of time and then changing position.
After about 20 minutes of this kinetic mirroring, the man’s
breathing became slow and smooth, his chest and abdomen
rising and falling rhythmically.

Feldenkrais then proceeded to work with the man’s right hand,
which was clenched involuntarily into a fist. Soon the man
was able to move his pinky finger independently of his other
fingers. Feldenkrais moved up to the man’s face and began
gently working his tongue and jaw. After several minutes,
Feldenkrais asked the man to speak, and the words that came
out were clear and unstrained. Within just half an hour,
Feldenkrais had helped this man begin to unlearn years of
habitual muscular patterns that a medical practitioner would
have considered permanent.

Hanna knew in this moment that he wanted to learn how to do
what Feldenkrais had done. At the time, Hanna was the
director of the Humanistic Psychology Institute (now the
Saybrook Institute) in San Francisco, and he was able to bring
Feldenkrais to the school as a Distinguished Visiting Professor
for three years. Here Feldenkrais led his professional training
program in the United States from 1975 to 1978, teaching his
hands-on method of Functional Integration and his Awareness
Through Movement exercises for the first time.



Using Feldenkrais’s methods, Hanna began to work with
people who suffered from functional disorders and chronic
pain conditions. He coined the term “somatic education” to
describe his methods, which worked with both the mind and
body to improve health and functioning. Hanna founded the
Novato Institute of Somatic Research in Novato, California in
1975.

Like other somatic educators, Hanna observed that most adults
are quite out of touch with their physical bodies and have lost
a great deal of voluntary muscle control as a result. Because
movement is necessary to stimulate the sensory nerves in the
muscles and joints—so you can’t sense muscles that you don’t
move—Hanna understood that widespread loss of sensation
and control was the cause of most functional disorders and
chronic pain. He used the term “sensory-motor amnesia” to
describe the condition of the nervous system in which learned,
habitual motor patterns have led to involuntary muscle
contraction and loss of sensation.

According to Hanna, the modern lifestyle is one of the main
causes of sensorimotor amnesia. Survival no longer depends
on physical abilities as it did when humans lived as hunter-
gatherers. Our ancestors’ varied movements and active daily
lives have been replaced by repetitive tasks and sedentary
lifestyles. As a result, most people have lost the sensorimotor
awareness that comes with frequent, natural, and efficient
movement.

Since this loss of awareness and control occurs gradually, most
people remain completely unaware that it is occurring until
they find themselves in pain or with actual damage to their
bodies. As Hanna wrote in his book The Body of Life, “the
‘normal’ life that most humans lead is a life of unconscious
self-destruction.” You don’t mean to harm yourself, but the
natural processes of sensory adaptation and developing muscle
memory make it difficult to avoid.

This self-destruction occurs in different ways and at different
rates for each person, but the effects tend to be cumulative and
rarely reverse themselves without intervention. Most people



appear to break down as they age, and it makes many people
fear growing old. Even worse, it creates the expectation that
you too will begin to fall apart when you reach a certain age.

Hanna worked tirelessly to dispel what he called the “myth of
aging,” which he said is “firmly embedded in modern
medicine.” Our doctors believe it, as medical school offers
them no other explanation. You, too, have probably accepted it
as fact for most of your life: As you age, you will cease to be
able to do the things you used to do. At some point the
structure of your body will begin to break down. You will stop
doing the things you used to, feel less energetic, lose
flexibility, become stiffer in posture and movement, and wake
up feeling achy. But by subscribing to this myth, you
perpetuate it.

Hanna’s study of neurophysiology taught him that the changes
you experience in your body as you age, instead of being the
result of inevitable structural breakdown, are for the most part
a result of learning and adaptation. Supported by research
showing that cortical learning occurs throughout people’s
lifetimes, Hanna taught his clients that what they had learned
could be unlearned. As he showed them how to regain
sensation and motor control, they experienced what seemed to
be miraculous recoveries from back pain, disc problems,
sciatica, scoliosis, stooped posture, arthritis, frozen shoulder,
and many other functional disorders.

Hanna observed that many of his clients’ issues were the result
of their reactions and adaptations to stress. Feldenkrais had
recognized the effects of the withdrawal response, which
causes people to adopt a rounded posture when they’re
frightened or experiencing negative stress. Hanna saw some of
his clients exhibit this posture, but observed that other clients
tended to arch their backs or bend to one side.

While Feldenkrais’s understanding of how the withdrawal
response led to rounded posture was quite accurate, he had no
explanation for what caused arched or side-bending postures.
Feldenkrais had spent so much of his life focused on defense
—he wouldn’t enter a hotel without first finding the escape



routes—that he believed the withdrawal response was the
cause of all somatic pathologies.

But Hanna studied the work of endocrinologist Hans Selye,
particularly his “general adaptation syndrome,” a consequence
of long-term stress in which your immediate fight-or-flight
response becomes a prolonged, chronic state. When your
stress response is activated repeatedly, blood pressure stays
elevated, breathing is shallow, certain hormone levels are
increased, cells atrophy, and your neuromuscular responses to
stress become so automatic that they continue to occur
subconsciously even when the stressful stimulus is no longer
present.

Selye’s work showed that not all stress is caused by negative
stimuli, however. Intense positive emotions and experiences
can put body systems under as much stress as negative ones.
Selye coined the term “eustress” to describe positive stress, in
contrast to negative stress or “distress.”

Eustress explained the contracted back muscles and arched
posture that Hanna observed in some of his clients. The
muscles in their backs had become chronically tight due to
repeated activation of the action response, which is the “fight”
part of the fight-or-flight response. When you experience the
kind of stress that makes you want to spring into action, you
stand up straight, contracting your back muscles in preparation
for movement.

While eustress and distress reactions explained the arched
backs and rounded postures Hanna saw, there was a third
pattern that didn’t seem to be related to stress. Many of
Hanna’s clients had a posture that was tilted to one side or the
other, sometimes so severely that the spinal curvature would
be diagnosed as scoliosis.

Hanna realized that this side bending, like the other two
postural patterns, was the result of an automatic nervous
system response that had become learned and habitual. The
flexor reflex makes you contract one side of your body to
protect it from damage or prevent it from feeling pain. This



differs from the withdrawal response, which makes you
contract the flexor muscles into the fetal position.

The flexor reflex is triggered when you have pain or an injury
on one side of your body. When this reflex becomes habitual,
chronic muscular contractions on one side of the body pull
your spine into a C-curve. Sometimes you instinctively
balance yourself by bending to the opposite side, causing an S-
curve.

During his years at the Novato Institute, Hanna explored
movement techniques that would directly address the learned,
habitual muscular tension that was the underlying cause of his
clients’ postural distortions, functional disorders, and chronic
pain. He researched the pandicular response, an automatic
nervous system response exhibited by vertebrate animals that
prevents the buildup of chronic muscle tension.

If you’ve ever seen a dog or cat arch their back when they get
up from a nap, or watched a baby stretch their arms and legs as
they wake up, you’ve witnessed the pandicular response
(Illustration 9). The response contracts and releases muscles,
sending feedback about the level of muscle tension to the
brain. This resets the resting level of muscle tension and
restores voluntary control of the muscles. Essentially,
pandiculation “wakes up” your sensorimotor system.



Illustration 9: Pandicular response in a cat
(Nevodka © 123rf.com)

Fetuses have been observed pandiculating in the womb,
showing how deeply ingrained the response is and how critical
it is to your musculoskeletal functioning. Unfortunately, as
your motor patterns become habitual and you become less
active, your natural pandicular response can’t counteract all
the learning that occurs in your nervous system. And as you
lose sensorimotor awareness and control, your primal
pandicular response can become inhibited.

Hanna developed hands-on movements and self-care exercises
that use the pandicular response. These “voluntary
pandiculations” are highly specialized eccentric contractions—
the actions of muscles that are engaged while they lengthen
under load. Picture what your biceps are doing as you lower a



dumbbell, for example (Illustration 10). The muscles are
slowly lengthening, but are still engaged as long as you hold
the weight.

Illustration 10: An eccentric contraction
(adapted from lukaves © 123rf.com)

A voluntary pandiculation must be performed very slowly and
consciously so that your nervous system is able to sense and
integrate the biofeedback that the movement provides. The
opposing muscles should not engage during the pandiculation.
And the resistance, or load, must be applied so that the
actively lengthening muscles are fully engaged throughout the
movement’s range of motion.

In a hands-on pandiculation, the practitioner provides
resistance to the muscles that are actively lengthening. These



movements can be performed in any position relative to
gravity because the practitioner can adjust the direction of the
resistance as the student moves through the range of motion.
Other exercises that Hanna developed are self-pandiculations,
in which gravity provides the only resistance. This means you
must be in specific positions relative to gravity to pandiculate
muscle groups correctly.

Hanna’s voluntary pandiculations proved to be
groundbreaking. It was the first active technique that a somatic
educator had employed to any significant degree. Previous
somatic educators had focused on passive movement
techniques that improved function by increasing sensorimotor
awareness and relaxing the nervous system. Hanna found,
however, that voluntary movement was the most efficient and
effective way to unlearn chronic, involuntary muscular
contraction and retrain posture and movement patterns.

Pandiculation quickly reduced muscular tension, and since this
was accomplished through learning rather than manipulation,
the effects were typically long-lasting. Hanna would first teach
pandiculations that focused on contracting and releasing small
groups of muscles. Once his students began to reduce their
involuntary muscle tension, he taught them larger movements
that integrated their muscular releases into natural, efficient,
full-body movement patterns.

Hanna codified his methods into three standard lessons based
on the three postural patterns he observed in his clients, an
approach he called “Clinical Somatic Education.” Following
each hands-on lesson, Hanna gave his students simple self-
care exercises so they could learn how to take care of
themselves rather than rely on a practitioner. While earlier
methods of somatic education were relatively free-form,
Hanna’s was systematized and easy for people to practice at
home.

In 1990, after years of requests to teach his methods, Hanna
began his first professional training program. Tragically, after
teaching the first semester of the three-semester program, he
was killed in a car accident. His students worked with the



clients who were on his long waiting list, and went on to create
training programs for future students.

Hanna wrote a number of books on somatic education and
theory, including the classic Somatics: Reawakening the
Mind’s Control of Movement, Flexibility, and Health.
Hundreds of people attended his movement workshops or
traveled across the country to do hands-on lessons. He created
a method of education that has helped thousands of people get
out of pain, freeing them from the prisons of their stiff,
unmoving bodies, and giving them the tools they need to take
care of themselves and be truly self-reliant.

A Systematized Approach
F.M. Alexander, Elsa Gindler, Gerda Alexander, and Moshe
Feldenkrais were driven to question conventional medical
wisdom by a personal need to learn what caused their
dysfunctions. They spent their lives learning how to increase
sensation and improve control of their bodies. As science
caught up with human experience, it became clear that these
pioneers of somatic education had made groundbreaking
discoveries about the effects of voluntary control on the
functioning of the human nervous system.

In their methods we see the process by which each individual
solved his or her personal challenge.

The Alexander Technique uses subtle shifts in the
movement of the head, neck, and pelvis to improve
posture and function, an approach that enabled F.M.
Alexander to regain use of his voice.

Elsa Gindler’s focus on internal awareness and control
allowed her to recover from tuberculosis, and she
taught her students how to improve their health by the
same method.

Moving with minimal effort and muscular tension
enabled Gerda Alexander to regain full function



without straining her heart; these principles became the
basis of Eutony.

Feldenkrais approached his problem from a scientific
point of view, using his background in engineering and
physics to heal his injured knees. His combination of
scientific knowledge and personal experience led him
to create the most effective method of somatic
education that had been developed up to that point.
Feldenkrais’s lifelong study of defense gave him a
myopic point of view, however. He believed that all
dysfunction was the result of fear and anxiety, and he
had difficulty explaining functional issues that were not
caused by the withdrawal response.

Hanna benefited from his predecessors’ discoveries, and since
he did not need to satisfy any needs other than curiosity, he
was able to approach the work more objectively. Developing
his techniques 30 years after Feldenkrais and 70 years after
F.M. Alexander, Hanna also had access to newer research in
the fields of neuroscience and physiology. As a result, Hanna’s
method of Clinical Somatic Education proved to be the most
comprehensive and effective approach to alleviating
musculoskeletal disorders by changing learned posture and
movement patterns.

All of the somatic educators faced the challenge of how to
teach their techniques to others. While F.M. Alexander, Gerda
Alexander, and Feldenkrais established professional training
schools, their methods of education relied on personal
experience, and the lack of an underlying system made it
challenging for them to train others. Feldenkrais in particular
was a truly gifted practitioner, but had difficulty teaching his
hands-on work because he did not fully understand all of the
underlying neuromuscular processes that were at work. The
experiential, free-form nature of these early methods is one of
the reasons that the field has not yet become mainstream. The
movement techniques and their effects were too difficult for
students to replicate on their own.



In contrast, Hanna created a highly systematic approach, so
teaching his techniques is quite straightforward. While his
widow Eleanor Criswell and some of his students have
dedicated their lives to teaching his work, there are still only
an estimated 200 certified practitioners in the world, so
Clinical Somatic Education is not yet well known. When
people discover how effective it is, they wonder why they’ve
never heard of it before.

None of the somatic educators believed that their students
should rely on them as any sort of master teacher or guru, but
should instead learn to rely on themselves. They believed that
not only is each individual capable of taking care of their own
health, but that it is their responsibility to do so. As Gerda
Alexander said in an interview for Yoga Journal in 1986:

“It is better to help people stand on their own two feet, in
every sense of the word. It is important, in treatment, not to
give and do more than is necessary, so that the other can rely
on himself. It is not that I am the great master and give you
help. Rather, I can introduce you to my work for your own
self-discovery.”

This is a tenet of somatic education: The teacher is merely the
guide, giving the student the tools with which to increase their
sensorimotor awareness, to discover the underlying cause of
their pain or condition, and to improve their physiological
functioning. Because the goal is to retrain your nervous
system, it requires the first-person sensation of being in your
body that only you can experience, and active movement that
only you can perform.

In the next chapter, we’ll talk about the principles of Thomas
Hanna’s Clinical Somatic Education, and what to expect when
you learn and practice the exercises.



CHAPTER 8 

Clinical Somatic Education
AT THIS POINT YOU MIGHT be thinking, “Okay, I get it! My pain
is most likely the result of the way I’m habitually using my
body—so how do I get out of pain and stop doing damage to
myself?” The answer: learn and practice Clinical Somatics
exercises. The approach to sensorimotor education that
Thomas Hanna developed is so effective and potentially life-
changing that it should be taught in every school, sports
program, medical practice, and retirement home throughout
the world.

But beware: The word “somatic” has gained common use
recently in both holistic health care and Western medicine. A
quick internet search on the term returns a long list of
modalities ranging from psychotherapy to voice work to self-
massage. To find educators trained in Thomas Hanna’s method
you must look for someone who is certified in Clinical
Somatic Education or Hanna Somatic Education. These
practitioners have been professionally trained in Thomas
Hanna’s method of sensorimotor education.

The Principles of Clinical Somatic
Education

1. Chronic musculoskeletal pain, dysfunctional posture
and movement, and physical degeneration are most
often caused by learned muscular patterns.

Your nervous system controls your muscles, and your
muscles move your skeleton. Your body does not move in
any way unless your nervous system tells it to do so.
Chronic pain, chronic muscle tension, postural
distortions, joint degeneration, and stress fractures are



most often the result of how your nervous system tells
your body to stand and move.

It’s important to be aware that other issues such as
nervous system disease, genetic makeup, metabolic or
immune system function, diet, activity level, and even
bacterial or viral infection can also cause musculoskeletal
dysfunction or pain. Once these possible causes have
been ruled out, it is fairly safe to assume that learned,
habitual motor patterns are the cause of the issue, and
they must be addressed to relieve pain and improve
function.

2. Active movement is necessary to create lasting
change in learned muscular patterns.

While therapies that use only passive techniques are
usually relaxing and enjoyable, the results of these
therapies typically do not last more than a few days. An
example of a passive movement is a therapist lifting up
their client’s arm while the client remains relaxed.
Massage, chiropractic, and most other bodywork
modalities are passive. An example of an active
movement is a student lifting their own arm. Active
movement is necessary to form new neural pathways and
achieve lasting change in the functioning of the nervous
system.

Clinical Somatics uses a combination of both passive and
active movement techniques. The passive movements
calm your nervous system and increase your internal
awareness, while the active movements create lasting
change by reducing your resting level of muscle tension
and retraining learned motor patterns.

3. The underlying cause of a problem must be
addressed.

Most pain treatments, whether they be medication or a
form of bodywork, address only the symptoms of the
problem. These treatments either focus on relieving the



sensation of pain or use spot work, an approach that
assumes that the problem is occurring in the area of the
body where the pain is being felt. Since these treatments
address only symptoms, their results typically don’t last.

Clinical Somatics addresses the underlying cause of pain
by working with your nervous system to address full-
body patterns of posture and movement. No part of the
human body moves independently. Even a simple
movement like picking up a cup requires adjustments and
shifts throughout your entire body. When pain or
breakdown occurs in one part of your body, it is most
often a symptom of a dysfunctional full-body pattern. For
the problem to go away for good, the entire pattern must
be addressed.

Clinical Somatics addresses the underlying cause of pain
by working with the core of your body first. Just as you
must have a solid foundation before building a house on
top of it, you must first work with the function of the core
of your body, where all posture and movement patterns
begin, before moving outward to your extremities.

4. Clinical Somatics educators work with students
rather than on students.

In Clinical Somatics, the student is not simply a body to
work on or manipulate. The student is a person whose
thoughts, reactions, emotions, and experiences have
created a set of habitual patterns that led to their
dysfunction. The educator and student work together in
partnership. Verbal communication throughout each
lesson allows the educator to understand what the student
is experiencing and adjust movements based on their
feedback.

5. Students should learn how to be self-sufficient
instead of dependent.

Many treatments and therapies for pain are based on some sort



of dependence, whether the student must return for sessions or
continue to take medication. Clinical Somatics gives you a
way to take care of yourself. In fact, the method is founded on
the belief that people should take care of themselves instead of
relying on others to maintain their health.

At every private lesson or group class, the educator teaches
new self-care exercises. These movements are slow and
gentle, and most people find them relaxing and enjoyable.
When working one-on-one with an educator, you will typically
have between three and six lessons, though if you’re working
through a particularly complex issue or are in a great deal of
pain, you may have more. After completing the series of
lessons, you should have a deep enough understanding of the
method that you are able to continue to make progress on your
own.

Clinical Somatics is intended to equip you with the tools you
need to continue to improve self-awareness, assess how you
feel on a daily basis, and unlearn damaging patterns. This
learning process not only helps you regain awareness and
control, but it also helps teach you how to guide yourself
through the learning process without an educator.

What to Expect in Lessons and
Classes
A series of individual lessons or group classes is a learning
process, and that process is different for every student. Some
people experience significant changes in their pain or
functioning very quickly, while for others it takes longer. It’s
important to focus on your learning process rather than your
end goal. If you focus on your end goal, you’ll inevitably rush
through the exercises, and your nervous system will not be
able to learn effectively. You must be completely focused on
your movement and your internal sensations to allow your
nervous system to integrate the feedback you’re giving it and
create lasting change.



Clinical Somatics is not a therapy, but an educational
experience. You should come to lessons or classes expecting to
be a student, and should be prepared to do your homework—
the self-care exercises—every day for about 20 to 30 minutes.
The exercises are taught through a process designed to get you
to experience for yourself how your body should feel and
move. This allows you to make long-lasting changes to your
posture, movement patterns, level of muscle tension, and
reactions to stress.

If you engage in other types of treatment or therapy while
practicing Clinical Somatics exercises, you may not
experience optimal results. Some types of bodywork may
actually make your muscles tighter, and some may confuse
your nervous system while you’re attempting to make changes
in learned patterns. It’s generally best if you go through the
Clinical Somatics learning process without interference from
passive, manipulative techniques like deep tissue massage or
chiropractic adjustments. You should also avoid workouts that
involve intense stretching or strengthening.

Clinical Somatics exercises are slow and gentle and
appropriate for students in any physical condition. You need
not be physically fit or aerobically active, and all movements
can be modified so that you can do them comfortably. While
most are practiced lying down, a few proprioceptive exercises
designed to change your postural habits are practiced sitting or
standing in front of a mirror. By combining your internal sense
of posture with the objective view that you see in the mirror,
you can determine if what you sense is correct.

Often when a student comes in for their first lesson or class,
their proprioception is quite “off.” They may sense that their
shoulders are pulled back when they’re actually rounded
forward, or that their hips are even when one is higher than the
other. Altered proprioception can be a significant roadblock in
making changes to posture and movement. Even if a great deal
of muscular release is achieved by doing Clinical Somatics
exercises while lying down, students tend to go back to their
old habits once they stand up because they instinctively want



to stay balanced.

It can feel wrong or uncomfortable to sit and stand in a new
way. People who have tight back muscles and arched backs
will feel as though they’re slouching when they begin to
release their back muscles. People who hold one hip higher
than the other will feel off balance when their obliques are
released and they begin standing and walking with their hips
even. Proprioceptive training practiced while sitting and
standing is essential to create and maintain new posture and
movement patterns.

In your lessons or classes, your educator will teach you self-
care exercises that you’ll practice at home. You should
practice these for 20 to 30 minutes every day. It’s fine to do
more than 30 minutes, but it is typically not necessary. The
most important aspect of the self-care exercises is not how
many repetitions you do, but how you do them.

Practice the exercises in a quiet, private space where you
won’t be interrupted by family members, pets, television, or
background noise. Focus all of your attention on what you feel
as you do the movements. It’s important to remember that the
exercises are exploratory, so you should allow yourself to feel
something new and learn something new each time you do
them.

Continuing the Learning Process
By the end of a series of lessons or classes, you may
experience a significant reduction in your pain. This does not
mean that your learning process is over, however.

You spend your entire life developing habitual motor patterns,
and for a long time they don’t cause you pain. Finally, you
begin to feel soreness or pain. The habits that are causing this
discomfort have been present for many years. While it may
take a relatively short time to get out of pain, the habits are
still present, and it can take years to fully unlearn these
damaging patterns.



While some people keep up with their Clinical Somatics
exercises just enough to keep themselves out of pain, others go
further with the process and continue to improve their posture
and movement for the rest of their lives. A regular practice of
Clinical Somatics exercises is extremely enjoyable and
rewarding. It’s a process of continually discovering new
sensations and new abilities in your body, and becoming aware
of how wonderful your body is supposed to feel.

Regular practice of Clinical Somatics exercises is necessary
not only to change deeply learned patterns, but also to release
the tension you build up each day. Practicing the exercises
daily is like brushing your teeth. Just as teeth get dirty every
day, your nervous system keeps building up residual muscle
tension as a result of stress and repetitive activities.

Clinical Somatics exercises have a very calming effect, a result
of both decreasing muscular tension and reducing the
reactivity of the nervous system. With continued regular
practice, you’ll react less to stress and experience less anxiety,
thereby reducing your experience of pain.

Practicing Clinical Somatics exercises regularly with the
intention of taking control of your health requires a shift in
thinking for many people. Because you’ve been trained to let
the experts tell you how to eat, drink, exercise, and medicate,
assuming responsibility for taking care of yourself can be
daunting.

Developing an awareness of your internal sensations and
regaining full voluntary muscular control is critical to your
health because it allows you to assess and correct yourself
more quickly and effectively than if you were to wait for
painful symptoms to appear. The human nervous system is a
highly complex, extremely powerful tool, and learning how to
harness its potential gives you an enormous capacity to
prevent pain and injury, and improve the quality and even the
length of your life.

In the next five chapters, we’ll examine the most significant
factors that contribute to your unique motor patterns: stress,



reactions to injuries, handedness, repetitive daily activities,
personality, automatic imitation, and athletic training.



CHAPTER 9 

Stress and Posture
IF YOU HAVE ANY TYPE of chronic or recurring pain, you may
have noticed that it tends to become worse with stress. Stress
increases your overall muscular tension and triggers specific,
reflexive muscular contractions designed to protect your body
from threats. Stress also makes you revert to old, deeply
learned motor patterns. So even if you’ve begun to retrain your
patterns, stress can make you slip back into old habits and put
you back in pain.

We’ve already talked about how chronic stress causes changes
in brain chemistry, damages brain cells, and leads to
conditions such as anxiety and depression, which can worsen
your experience of pain. In this chapter we’ll discuss the direct
effects of stress on neuromuscular functioning: how the
stressors you endure and the way you perceive them affects
your muscle tension, posture, and learned motor patterns.

When you encounter an acute physical stressor, your
automatic fight-or-flight response is triggered, inducing many
physiological changes that prepare you to defend yourself. The
blood vessels to your muscles dilate to supply extra fuel, and
your muscle tension increases so that you can act swiftly and
with strength. When the stressor is gone, blood flow slows and
your muscle tension returns to normal.

When you experience chronic psychological stress, however,
the same stress response is constantly activated by the ever-
present worries in your mind. Your neuromuscular system
never gets a chance to recover or return to normal. Your heart
rate remains elevated and your muscles retain a higher than
normal level of tension.

Not surprisingly, studies show that people with anxiety have
higher resting levels of muscle tension, react to stress with



stronger muscle contractions, and return to their baseline level
of tension more slowly than control subjects. As a result of
their muscle tension, levels of lactate in the blood are higher in
anxiety patients. But what is quite interesting is that this
feedback loop goes both ways. You can actually make yourself
anxious by injecting lactate into your bloodstream. So not only
does anxiety increase muscle tension, but chronic muscular
contraction and increased lactate levels can cause anxiety,
creating a vicious cycle.

This stress response can make you feel more pain even if you
don’t have a clinical anxiety disorder. Your level of
psychological stress and the way that you process it exists on a
spectrum. A moderate amount of worry triggers the stress
response to a lesser degree than a diagnosable anxiety
condition would. It’s surprisingly easy to get used to an
increased level of muscle tension and heart rate and to be
completely unaware that your baseline level of stress is
elevated.

Perfectly healthy people experience increased muscle tension
when they feel stress. One study found that simply having to
complete word and math problems in a research lab increased
the muscle tension of test subjects. In another experiment,
subjects were given a picture and asked to tell a story about it.
While they told their stories, their muscle tension increased
because they experienced a little bit of anxiety, just as most of
us would when performing in front of other people. When they
finished, half of the subjects were praised for doing a good job
on the task. Their muscle tension dropped back to normal
levels. The other half of the subjects were criticized for their
poor performance, and their muscle tension remained higher
than normal—until they were reassured by a different
researcher that they had actually done a good job.

Mental activity alone, not just psychological stress, is enough
to increase muscle tension. Edmund Jacobson, a physician and
psychologist, conducted a number of studies in the 1920s and
1930s using electromyography (EMG) to observe the
correlation between thought and muscle tension. He developed



a technique called “progressive relaxation” to guide his
subjects through a process of contracting and releasing their
muscles one by one. As the subjects’ muscular tension
decreased, their mental activity decreased as well. Once
relaxed, it was quite easy to see the elevations in muscle
tension that occurred when the subjects were instructed to
think about specific things.

When you perceive stress, not only does your overall level of
muscle tension rise, but the withdrawal response and the
action response cause you to contract your muscles in
predictable patterns, depending on whether you perceive the
stress to be negative or positive. The withdrawal response
contracts your abdominal muscles, making you curl up into the
fetal position to protect your internal organs from attack. The
action response serves the opposite purpose; it makes you
contract your back muscles and stick out your chest, preparing
you to move and fight. Like all automatic human responses,
these evolved to help you survive.

While you’re born with these automatic responses, experience
and learning can affect the degree to which they’re activated.
If you hear a gunshot, your withdrawal response will be
triggered automatically. When you realize that it was just a car
backfiring, and you start to hear that same car backfire every
day, you’ll soon become desensitized to the sound. Your
withdrawal response will be activated to a much lesser degree
or not at all. This adaptation is generally a good thing. You
adjust your reaction as a result of learning that the stressor is
not dangerous, protecting the systems of your body and mind
from the negative effects of the withdrawal response.

On the flip side, if you perceive a stimulus to be more stressful
than it actually is, you may become oversensitized and your
automatic responses can increase in frequency and intensity.
As you might imagine, this is not a good thing, as it can put a
great deal of unnecessary strain on your body and mind.

Moshe Feldenkrais observed the effects of the withdrawal
response on posture. His clients who experienced distress on a
regular basis and had chronic fear and anxiety were most often



the ones with stooped postures, rounded shoulders, and sunken
chests.

Thomas Hanna identified the action response as the cause of
the opposite posture. His clients who experienced a great deal
of eustress, like those in high-profile jobs who were expected
to constantly perform, tended to stand with their backs arched
and have chronically contracted back muscles. Hanna
concluded that most back and neck pain occurred when people
experienced the withdrawal or the action response so
frequently that the muscular patterns became habitual.

The Withdrawal Response and
Rounded Posture
You’re walking down the street and hear a gunshot behind
you. Within just 14 milliseconds, your jaw muscles begin to
contract. At 25 milliseconds, your upper trapezius muscles
contract, raising your shoulders and bringing your head
forward. At 34 milliseconds, the muscles of your eyes and
brow contract, squeezing your eyes shut.

These lightning-fast neural impulses continue down your
body, making your elbows bend, arms rotate inward,
abdominal muscles contract, inner thigh muscles and
hamstrings tighten, and knees and ankles roll inward. The
withdrawal response pulls your extremities inward and brings
you into a crouched position, protecting the most vulnerable
parts of your body from attack (Illustration 11).



Illustration 11: The withdrawal response
(Joydeep © Wikimedia Commons and Antonio Guillem © 123rf.com)

Organisms throughout the animal kingdom—amoebas,
earthworms, sea anemones, squirrels, meerkats, sloths,
coyotes, monkeys, bears, and of course humans—all exhibit
some form of the withdrawal response when danger is sensed.
This primitive response occurs automatically and is critical to
your survival. In humans and some mammals with more
complex nervous systems, the intensity of the response is
determined by experience, expectation, and baseline stress
level.

For millennia the withdrawal response helped humans survive
as a species. But for those of us living in industrialized
societies, it’s not doing us any favors. Your life is no longer
threatened on a regular basis, but the never-ending demands of



work, family life, financial responsibilities, and social
expectations are constantly present, and you subconsciously
perceive these stressors to be life-threatening.

These types of distress activate your withdrawal response,
contracting your abdominal muscles and bringing you into the
rounded posture you probably associate with aging. When this
posture becomes habitual, you experience back and neck pain
as well as a host of other physiological dysfunctions including
shallow breathing, high blood pressure, and digestive issues.
As Moshe Feldenkrais said, “Should the environment change
too sharply, the reflex reaction may be the doom of the species
as surely as it has served it.”

When you experience chronic distress, the muscles involved in
the withdrawal response are constantly activated. And you
know what happens when you repeat a muscular contraction
over and over: The pattern of muscular contraction originally
caused by the withdrawal response becomes habitual, and your
nervous system learns to keep those muscles partially
contracted all the time. Now, even if the cause of your chronic
stress is reduced or eliminated completely, the learned patterns
of muscular contraction will remain and continue the vicious
cycle of increasing your stress.

Hyperkyphosis
The abdominal muscles are central to the withdrawal response.
When they’re chronically contracted, as shown in Illustration
12, the head and rib cage are pulled forward and held there as
if you’re doing a stomach crunch. Chronic contraction of the
abdominals results in hyperkyphosis, the rounded posture
associated with aging. Hyperkyphosis occurs when the natural
kyphotic curve in the thoracic portion of your spine becomes
exaggerated.



Illustration 12: An example of hyperkyphosis
(Undrey © 123rf.com)

People with hyperkyphosis have significantly more neck pain
and disability than people with normal posture, and the further
forward they hold their head, the greater their pain. For every
15 degrees you move your head forward, your head gains 10
to 12 pounds of weight because of the increased strain on your
cervical spine. Your suboccipital muscles (Illustration 13), just
below the base of your skull, must contract even further if you
want to lift your head up to face forward instead of looking
down at the ground. Pain can result simply from all of these
muscles being chronically contracted. Disc problems and
nerve pain may develop from the increased compression of the
cervical spine.



Illustration 13: Suboccipital muscles
(Sebastian Kaulitzki © 123rf.com)

Hyperkyphosis can also cause lower back pain. When your
abdominals contract and the weight of your head and rib cage
are pulled in front of your center of gravity, you quite literally
will fall forward if you don’t do something to balance yourself
out. So as your abdominals gradually become habitually
contracted, your lower back muscles must work harder and
harder to keep you upright in gravity. A person with
hyperkyphosis may complain only of a sore back, but all
attempts to treat the back muscles directly will have little
effect until the underlying cause—the habitual abdominal
contraction—is addressed. The sore back muscles will never
be able to release as long as they have to compensate for the
chronically contracted abdominal muscles.



In addition to causing pain, disc degeneration, and nerve
compression, hyperkyphosis has negative effects on many
other functions of the body. Tight abdominals limit the ability
to take a full breath, which demands that the diaphragm
contract downward and push the contents of the abdomen
forward. If the abdominals are tight, this action can’t occur and
breathing becomes shallow and strained. Chronic tightness and
compression in the front of the body also put pressure on all
the internal organs, contributing to high blood pressure,
digestive problems, frequent urination, constipation, and
impotence.

The withdrawal response causes problems in your extremities
as well. Headaches, bruxism (teeth grinding),
temporomandibular joint disorders, and tinnitus (ringing in the
ears) can develop due to constant contraction of your neck and
jaw muscles. The withdrawal response also contracts the inner
thigh muscles, rotating your thighs inward; this places stress
on your knees and ankles and makes the arches of your feet
collapse. Hip flexors, quadriceps, and hamstrings can become
tight and sore from holding your body in a flexed position.

The effects of the withdrawal response tend to be more
obvious in the elderly, simply because they’ve been alive
longer and have had more exposure to stress. However,
developing rounded posture as you age is not inevitable. The
way that you perceive and cope with stress throughout your
life determines how the systems of your body react. Learning
how to deal with stress in a constructive way can prevent you
from automatically triggering your withdrawal response and
suffering the negative physical effects.

Thanks to the advent of personal computers, smart phones, and
other electronic devices, many people in their twenties and
thirties, teens, and even children have also developed
hyperkyphosis. Spending hours upon hours sitting at a
computer keeps you in the withdrawal response posture: hips
and knees flexed, arms rotated inward, head and rib cage
forward. It takes a great deal of conscious attention, as well as
proper seating, to prevent this posture from becoming habitual.



You need only walk around a shopping mall to observe the
effects of smartphones and a sedentary lifestyle on young
people. It always makes me sad to see a lovely teenager in the
prime of life who has already begun to round forward as if
they’re 80 years old. It’s virtually impossible to use a
smartphone without tilting your head downward and
contracting your biceps and pectoral muscles. When you
consider that the average person between the ages of 11 and 18
spends more than eight hours a day using some form of
electronic media, it’s easy to see how rounded posture can
become a habit.

A study of over 800 Australian teenagers found that computer
use was associated with habitual postural deviations such as
increased head and neck flexion (meaning that their heads
tilted forward and down). This flexion was consistent whether
the teens were looking straight ahead, looking downward,
sitting in a slumped position, or standing up. At their young
age, these postural habits were already so deeply learned that
their heads and necks remained flexed even when they weren’t
at the computer.

The study also found associations between small variations in
posture and increased neck and shoulder pain. Slight changes
in habitual posture can be enough to cause pain, even in young
people who are typically quite resilient and feel little pain.
This is why paying attention to how you use your body is so
important. You won’t know what seemingly meaningless
movement habit might be causing or contributing to your pain
until you learn to regain control of your chronically contracted
muscles.

In addition to new technology and changes in daily activities,
our competitive, industrialized society puts ever-increasing
demands on children and teenagers, subjecting them to the
same social constructs and pressure to succeed that adults face.
As a result, their stress responses—most often their
withdrawal responses—are triggered far more often than in
past generations.

There are still other factors that contribute to rounded posture.



Fatigue, which in and of itself is often stressful, makes you
want to curl up in a ball and go to sleep. Chronic lack of sleep
alone can cause someone to slouch and adopt the withdrawal
response posture.

People who are quite tall often develop rounded posture as a
result of functional needs like working at a counter top built
for average-height people. Very tall people have to almost
constantly bend over or look down in order to function in an
average-height world. They also tend to round forward in
order to shorten their stature so that they can more easily
interact with people who are shorter than they are.

Abdominal surgery or injury also often results in withdrawal
response posture, as people instinctively want to protect the
painful area by contracting the muscles around it. Athletic
training that demands a great deal of core strength, such as
swimming or gymnastics, can cause even the most elite
athletes to have rounded shoulders and sunken chests. Even
simply being cold on a regular basis can contribute to
withdrawal response posture. Notice what happens next time
you feel really cold: You’ll bring your arms in toward your
body, round your shoulders and raise them up, and, if you’re
sitting or lying down, you’ll contract your abdominals and curl
up into the fetal position to stay warm.

If you have rounded posture, Clinical Somatics exercises can
release the chronic tightness in your abdominal and pectoral
muscles. To learn two simple exercises that will help you to
straighten rounded posture, go to:

somaticmovementcenter.com/posture-exercise

The Action Response and the
Arched Back
In the first few months of life you’re entirely helpless, unable
to crawl or even sit up by yourself. You’ve spent nine months
curled up in the fetal position and have yet to gain control of
the extensor muscles of your neck and back. Around three

https://somaticmovementcenter.com/posture-exercise


months of age, you finally succeed in lifting your head off the
ground when lying on your stomach. A few months later, the
muscles in your lower back are activated, allowing you to
crawl, sit up, stand, and eventually walk.

Once you’re using the extensor muscles of the neck and back,
the cervical and lumbar curves in your spine begin to develop.
These are called lordotic curves, and they curve in the opposite
direction of the kyphotic curves of the thoracic and sacral
portions of the spine (Illustration 14).

Illustration 14: Natural spinal curvature
(adapted from Vonuk © 123rf.com)

The natural kyphotic and lordotic curves are essential to the
spine’s ability to absorb shock, allowing it to function like a
big spring. If you didn’t have these curves, your vertebrae



would be stacked on top of each other in a straight line, and
compressive forces would cause a great deal of damage and
pain.

In infants, the contraction of the back and neck muscles in
response to the instinctive desire to become mobile is called
the Landau reflex (Illustration 15). But even after you learn
how to stand, walk, and run, your extensor muscles
automatically contract every time you want to get up and go;
this is the action response. You arch your back, lift your head,
pull your shoulders backward, stick out your chest, straighten
your knees, and rotate your legs outward.

Illustration 15: The Landau reflex
(Sylvie Bouchard ©123rf.com)

Your action response is also triggered by eustress, or positive



stress like giving a presentation or meeting your new boss.
Whenever you want to make a good impression and be on
your game, you instinctively contract your back muscles so
that you stand up straight, look taller, and appear confident.
This posture prepares you both physically and psychologically
for action (Illustration 16).

Illustration 16: An example of action response posture
(Denis Ismagilov © 123rf.com)

You probably subconsciously associate this upright, often
arched posture with confidence, strength, youth, and beauty.
It’s no coincidence that the military trains soldiers to stand up
straight and stick out their chests—this action response posture
shows the enemy that you’re ready for a fight. And people find
it much more pleasing to look at someone who stands erect
rather than rounded over; imagine watching a dancer or ice



skater who was slouching as they performed.

So far, the action response sounds pretty great. It prepares you
for action and automatically makes you look and feel more
confident—all in a completely natural way. When your action
response is triggered once in a while, it is great. But when it’s
activated constantly by a high-stress job or practiced
repetitively as part of physical training, the pattern of muscular
contraction becomes learned. So even after you retire from
your stressful job or quit dancing, your back muscles remain
habitually tight, causing soreness, pain, and often nerve
compression or structural damage to intervertebral discs.

When the extensor muscles of the back are chronically
contracted, they typically pull the lumbar spine into
hyperlordosis, an exaggerated arching of the lower back that
compresses the discs between the lumbar vertebrae, often
causing them to bulge or herniate. People with tight lower
back muscles may experience sciatica due to compression of
the sciatic nerve as it exits the spine between the lumbar
vertebrae. Tight lower back muscles also compress the
sacroiliac joint, causing pain and inflammation and
occasionally shifting the sacrum and ilium bones out of
alignment.

Once the action or withdrawal response has become habitual
and you’re subconsciously holding yourself in a dysfunctional
posture most or all of the time, pain becomes pretty much
inevitable. Research shows that people who stand with a
flattened lower back (due to contraction of the abdominal
muscles) or an arched back are more likely to experience pain
than people who stand with ideal posture. Luckily, this pain
can be alleviated and eliminated by unlearning the damaging
postural patterns.

To learn an exercise that gently releases the lower back
muscles, go to:

somaticmovementcenter.com/back-pain-exercise

Aging and the Dark Vise

https://somaticmovementcenter.com/back-pain-exercise


Everyone experiences the action and withdrawal responses
throughout their lifetime in varying frequencies and to
different degrees, depending on the stressors you encounter
and the ways you perceive them. Each time you repeat the
action or withdrawal response posture, a small degree of it is
retained in your muscle memory. Over time, your reactions to
stress contribute to patterns of posture and movement that are
completely, uniquely yours.

The muscular contractions of the action and the withdrawal
responses work against each other. The action response cues
the nervous system to automatically release the flexors to
allow unhindered contraction of the extensors. The withdrawal
response has the opposite effect, automatically releasing the
extensors so that the flexors can curl the body into the fetal
position.

As you age, you tend to lose mobility as these opposing
muscular patterns fight against each other. Both the abdominal
muscles and the lower back muscles pull the rib cage down
toward the pelvis, compressing your spine and shortening your
stature. Your trunk, which once bent and twisted freely,
becomes stiff and unmoving. You only need to watch a young
person walk next to their grandparent in order to observe the
muscular rigidity that occurs with age. Notice how the young
person moves with ease, their trunk twisting and limbs
swinging freely, while their grandparent moves quite stiffly.

Thomas Hanna called this gradual locking down of the body
the “dark vise.” As you age, you tend to tighten up like a vise
grip, pulling yourself inward and downward toward your
center. Your muscles and connective tissues tighten,
movement becomes constricted, and you wake up feeling stiff
and achy.

To add insult to injury, all of this chronic muscular contraction
has another adverse effect: chronic fatigue. As you learned in
chapter 4, muscles require energy in order to contract. The
more muscle tension you have, the more energy you expend,
and the more tired you become. Even a full night’s sleep
doesn’t feel refreshing because your muscles have stayed



partially contracted throughout the night, using energy while
you sleep.

Staying Aware of Your Reactions
to Stress
You can’t avoid the action response or the withdrawal
response completely, nor would you want to—they still come
in handy sometimes. But you should become acutely aware of
when these responses are triggered and the effects they have
on your posture, movement, and pain. Because while getting
locked into the dark vise is not inevitable, it will happen to you
unless you’re very self-aware and take conscious action to
prevent it.

Research consistently shows the correlation between stress and
pain. But even more important than the type or amount of
stressors you encounter is the way that you deal with them.
Everyone perceives and copes with stress differently due to
their personality and past experiences. A stressful occurrence
that might trigger the action response in one person could
trigger the withdrawal response in someone else, and another
person might not perceive the occurrence to be stressful at all.
Becoming aware of your reactions to stress and learning how
to modify them is one of the most important things you can do
to prevent pain caused by muscular tension and postural
responses.



CHAPTER 10 

Why You Bend to the Side
IMAGINE THAT YOU’VE SLIPPED ON your icy front steps and
sprained your ankle. On top of the fact that you don’t have an
exciting mountain climbing story to tell, you have to wear an
ankle brace and use crutches for at least a month so your torn
ligaments can heal. You have to put all your weight on your
uninjured side, and you instinctively contract and immobilize
the injured side to protect it. Over the next four weeks, you
become adept at hobbling around on your one good leg. This
unnatural way of moving starts to become habitual, and even
after your ankle is fully healed, you find yourself standing
with your weight shifted to one side and the other hip hiked
up.

Now imagine that you have chronic pain in your right
shoulder. Your doctor says you have a torn rotator cuff, a result
of years of wear and tear from weight lifting. As the pain
increases, you use your shoulder less in order to avoid the
pain, and develop the tendency to hold your right arm against
your body to limit the movement in your shoulder. After
surgery and months of physical therapy, your pain is finally
gone, but your learned movement pattern remains. The
muscles that hold your shoulder in place and pull your arm in
toward your body are chronically contracted, and you hold
your right shoulder an inch lower than your left.

The ways you adjust your posture and movement in reaction to
an injury or chronic pain are largely subconscious. You
contract certain muscles to protect the painful or injured area,
and modify your motor patterns to avoid the pain. Your pain-
processing system works with your proprioceptive and
vestibular systems to adjust posture and movement
automatically so that you can minimize your pain and prevent
further injury.



The Flexor Reflex
When one side of your body is injured or feels pain, like when
you step on a nail or touch a very hot pan, an automatic
nervous system response called the flexor reflex is triggered.
The flexor muscles on the injured side of your body contract to
pull the affected area away from the source of pain. Then the
crossed-extensor reflex kicks in, activating the extensor
muscles on the opposite side of your body so that your weight
remains balanced and you don’t fall over.

The flexor reflex is extremely helpful during acute pain or
injury because it helps you avoid pain and further damage to
your body. When it’s activated constantly by chronic pain or a
prolonged healing process from an injury, however, you can
easily develop permanent motor patterns. What begins as a
protective postural mechanism becomes a habitual motor
pattern, causing misalignment, dysfunctional movement, and
further pain.

The heightened emotional state during and after an injury also
contributes to the pattern getting locked in. Much like never
forgetting a marriage proposal even though it only occurs
once, a strong emotional reaction to an injury or event can
cause a pattern of muscular contraction to become deeply
learned immediately.

Your reflexive, protective response to injury will always be
experienced on one side unless the injury or pain is directly in
the center of your body, like in the abdomen or along the
spine. After abdominal surgery, for example, you might stand
with rounded posture to protect your abdomen, which has
effectively gone through trauma. Likewise, if your spine is
injured, your back muscles will tighten up to limit movement.

Thomas Hanna observed the effects of the flexor reflex in his
students: tilted and often rotated posture, uneven hips and
shoulders, and different patterns of muscular contraction on
each side of the body. Many of these clients had sciatica or
pain in their hip, knee, and ankle joints, while others had



frozen shoulder, bursitis, or carpal tunnel syndrome.

Some of Hanna’s students had even been told by doctors that
one of their legs was longer than the other. This perceived
difference in leg length was caused by tight waist muscles
hiking one hip up higher than the other. When Hanna taught
his clients how to release their oblique muscles, their hips
evened out and, miraculously, their legs were the same length.

Handedness
In addition to injury, an important factor in determining how
you use the two sides of your body is your handedness.
Whether you are right- or left-handed plays a large role in the
movement patterns you develop. It determines how you sit at
your desk and use your computer, the side on which you carry
your babies, the leg you use to kick a ball, and the side you
tend to lean on.

You refer to your sides as being “dominant” and
“nondominant,” but in reality, both sides of your body play
equally important roles in your ability to carry out complicated
motor tasks. If you’re right-handed, you tend to use your right
side to perform tasks requiring precision and dexterity, while
your left side plays the critical role of providing support and
balance.

You develop patterns of habitual muscular contraction on both
sides of your body. On the dominant side, the tension is the
result of repetition of voluntary movements. On the
nondominant side, it’s the result of automatically stabilizing
your body and balancing your weight, which allows you to
carry out voluntary movements.

There are countless examples of repetitive activities—
brushing your teeth, talking on the phone, sitting on the couch,
and sleeping in bed—that involve using each side of your
body differently. Let’s examine a situation that most people
can relate to: carrying a bag on one shoulder.

You likely started carrying a bag to school when you entered



kindergarten. You probably chose which side to carry it on
based on whether you are right- or left-handed. The more often
you carried your bag on that same shoulder, the more
comfortable it became. And without knowing it, you
automatically adjusted your entire posture to keep that bag on
your shoulder. If you were carrying the bag on your right side,
you pulled your right shoulder backward and held your right
arm still to prevent the bag from slipping off your shoulder.
This subtly twisted your entire torso to the right. You also
shifted your rib cage to the left and put more weight on your
left leg to balance the weight of the bag.

Believe it or not, you make these postural adjustments every
time you carry a bag on one side, even if it’s small and
lightweight. You make similar adjustments every time you
carry anything on one side. Try standing up and holding a bag
on one shoulder as you typically do. Then try holding it on the
other shoulder. You might feel uncoordinated, and it might
even feel like it’s impossible to hold it on that side
comfortably.

When I ask my students to try carrying their bags on their
other shoulders, they usually look at me and say, “But … I
can’t.” The postural adjustments involved in carrying a bag on
one shoulder are so deeply learned that it can feel physically
impossible to do the opposite.

You might ask yourself—why is this such a big deal? To a
certain extent, it’s not. Virtually everyone is right- or left-
handed, and as a result you develop motor patterns in which
you use the two sides of your body differently. This is a
natural part of the way that humans move, and it allows you to
perform complex tasks.

But as you already know, when a motor pattern becomes
habitual, you tend to become increasingly unaware of it. This
lack of awareness allows you to fall deeper and deeper into
that pattern.

Carrying a bag on the same shoulder every day of your life can
cause the postural adjustments involved to become so deeply



learned that without realizing it, you stand and move that way
all the time: one shoulder pulled up and back, spine twisted to
one side, rib cage and weight shifted to the other side. At some
point, the pattern becomes dysfunctional enough that it begins
to cause problems. You could feel run-of-the-mill muscle pain,
but you could also feel something more serious like a pinched
nerve or joint pain due to cartilage being worn away.

It’s entirely human to use the sides of your body in different
ways. Unfortunately, when your motor patterns become
strengthened by a great deal of repetition or when a reaction to
an injury worsens your movement patterns, you can find
yourself out of balance to the point that you’re in pain and
causing damage to the structure of your body. It’s very
important to notice when you’re overdoing one-sided
movements, and to teach yourself to use the sides of your body
more evenly so that you can avoid pain and recurring injuries.
We’ll talk about how to do this in chapter 15.

Idiopathic Scoliosis
Scoliosis is lateral curvature of the spine (bending to one or
both sides). While the natural lordotic and kyphotic curves in
the spine help absorb shock, scoliosis is different: There’s no
natural lateral curve in the spine, and any bend greater than 10
degrees may be diagnosed as scoliosis. While some cases are
present at birth or caused by diseases such as cerebral palsy or
muscular dystrophy, a 2014 review published in American
Family Physician found that approximately 85% are classified
as idiopathic. In other words, the cause of most scoliosis cases
is unknown.

The same review found that between 2% and 4% of teenagers
have scoliosis. According to a retrospective study done at
Johns Hopkins University, the rate of scoliosis increases to
more than 8% in adults over the age of 40. And a 2005 study
of 75 healthy adults over the age of 60, with no previous
diagnosis of scoliosis or spinal surgery, found the rate of
scoliosis to be 68%. This increasing prevalence with age is a



strong indicator that learned motor patterns, reactions to
physical trauma, and handedness play a role in developing the
condition.

According to the review in American Family Physician, 85%
to 90% of adolescent scoliosis cases involve a thoracic curve
that is convex to the right, and around 90% of the population is
right-handed. This suggests that the way people habitually use
the sides of their bodies due to their handedness can influence
the direction of their scoliotic curves.

Scoliosis can be the result of a structural deformity, but most
of the time it’s caused by muscles pulling the spine out of
alignment. Chronic muscular contraction on one side of the
spine pulls the vertebrae into a C-shaped curve; contraction on
both sides causes an S-curve (Illustration 17). If the curve is
greater than 20 to 25 degrees, a brace may be prescribed. If the
curve progresses to more than 45 degrees, spinal fusion
surgery will most likely be recommended.



Illustration 17: Left: a C-curve; right: an S-curve
(Puwadol Jaturawutthichai © 123rf.com and draw05 © 123rf.com)

Roughly 66% of adults with scoliotic curves between 20 and
55 degrees experience back pain. Many people with scoliosis
also develop pain in other parts of their bodies due to their
postural misalignment, which puts uneven stress on the hips,
knees, neck, and shoulders. Arthritis, disc and nerve
compression in the spine, and difficulty breathing are also
common in scoliosis patients.

About 38,000 scoliosis patients in the United States undergo
spinal fusion surgery each year. In this procedure, metal rods,
hooks, wires, and screws are attached to the spine to force it
into a straight position. Then doctors attach pieces of bone,
which grow together and create the actual fusion of the spine.



Patients who undergo this type of surgery lose 20% to 60% of
their spinal flexibility. The unfused parts of the spine are
subject to a great deal of strain, leading to a high rate of disc
degeneration and osteoarthritis. A 2008 study published in
Spine examined 32 spinal fusion patients and found that 75%
of them experienced degeneration in their sacroiliac joint after
surgery. And sadly, a 2001 study of idiopathic scoliosis
patients found that 40% of them experienced no reduction in
their pain levels following scoliosis surgery.

In 2008, researchers did a large-scale review of spinal fusion
surgery studies, and found that while rates of complications in
spinal fusion surgeries vary, they are quite high across the
board—up to 89% of patients experience some type of
complication. And a large population-based review of lumbar
spinal fusion surgeries in Washington state found that in at
least 23% of cases the vertebrae did not actually fuse. Even
though the vertebrae are usually held in place by hardware,
patterns of contraction in the back muscles cause
micromovements that prevent continuous bone growth.
Muscular contractions can be so strong that metal rods inserted
along the spine can actually break, causing a great deal of pain
and requiring repeat surgery. Given the high risk of
complications and the lack of evidence supporting spinal
fusion as an effective treatment, the 2008 review concluded
that the surgery can be used to slow or halt progression of
spinal curvature, but that it’s not an ideal long-term solution.

Attempting to improve a functional spinal curve by using
manual force will have little to no effect on the messages sent
by the nervous system that cause muscles to contract. A
broken bone is a structural issue, and it must be set in place in
order to heal. But when your skeleton is pulled out of
alignment by your muscles, it’s a functional issue; the
misalignment is caused by the way that your nervous system is
functioning. Idiopathic scoliosis patients who learn how to
release the chronic muscular contraction that is causing their
curvature typically experience reduction or elimination of pain
as well as gradual straightening of their spine.



To learn an exercise that helps to alleviate idiopathic scoliosis,
go to:

somaticmovementcenter.com/scoliosis-exercise

Noticing Postural Patterns
Now that you’ve learned about the effects of the withdrawal
response, action response, and flexor reflex, you’ll likely find
it difficult not to notice them in everyone you see (the Baader-
Meinhof effect). You’ll see strangers who are hunched over,
their backs and shoulders rounded and their heads sticking
forward. You’ll be able to tell who among your friends has
back pain simply by observing their tight, arched lower backs.
You may even look in the mirror and see that one of your
shoulders or hips is higher than the other. Don’t worry—these
are all functional issues that can be alleviated and eliminated
with Clinical Somatics exercises.

Stop and think for a few minutes about motor patterns you’ve
developed over the years. As you go through your day, notice
your posture, muscle tension, and how you might be using the
sides of your body differently as you do the following
activities:

Working on a computer

Driving your car

Using your phone

Sitting to read or watch television

Sleeping

Do you think that any of your posture or movement habits
might be causing muscle tension and contributing to your
pain?

https://somaticmovementcenter.com/scoliosis-exericse


CHAPTER 11 

Personality and Posture
LOOK AT THE PHOTO OF two young boys shown in Illustration 18.
The one on the left looks relaxed and confident, happy to be
the center of attention and to have his picture taken. You can
see how he feels by observing his body language: He stands
with his pelvis pushed forward and his hands on his hips,
opening up his chest and abdominal area. His relaxed stance
and easy smile show that he has no worries and does not feel
defensive.



Illustration 18: Personality and posture
(Zurijeta © 123rf.com)

In contrast, the boy on the right looks shy and nervous. He’s
forcing a smile, clearly trying to put on a brave face even
though he wishes he could get away from the camera. His
upper back is rounded, his chest concave, and his shoulders
raised, all of which are reflexive postural reactions to feeling
afraid. If confronted by a bully, this boy would likely run the
other way—unless his buddy on the left stepped in to defend
him first.

How can you tell all this from a photo? Because posture, facial
expression, and movement communicate the way you feel
inside. Scientists have found that somewhere between 60%
and 93% of all communication is nonverbal. This helps
explain the desire to use multiple exclamation points and
emoticons when sending emails and text messages. When you
can’t communicate face-to-face, written words aren’t enough
—you need symbols to convey your emotions.

Body language isn’t limited to direct communication with
others; it’s intrinsically tied to your emotional state. Your
feelings are constantly being conveyed through your posture
and the way you move, even if you’re alone and no one can
see you.

If you want to trick someone or make a good impression, you
might instinctively try to fake your body language, like the
boy in the picture who’s smiling despite feeling
uncomfortable. In the boy’s case, however, his smile is not
convincing enough to counter his habitual posture. His
withdrawal response has been triggered so many times that
he’s now stuck in that posture involuntarily most of the time.

Like any habitual motor pattern, you can change your body
language through intentional practice and repetition. And by
changing your body language, you can actually change the
way you feel inside. In 2010, Amy Cuddy of Harvard
University and Dana Carney and Andy Yap of Columbia
University tested the effects of what they call “power posing,”
and the results of their research have fascinating real-world



applications.

In the study, test subjects had to spend two minutes sitting in
either high-power or low-power poses. High-power poses
were expansive and open, meaning that the subjects expanded
their bodies to take up more space and brought their limbs
away from the center of their bodies (similar to the action
response). Subjects in low-power poses took up less space and
brought their limbs in closer to the center of their bodies
(similar to the withdrawal response).

The study measured levels of cortisol and testosterone before
and after power posing. Levels of the stress hormone cortisol
are typically higher in people who feel powerless, and lower in
those who feel powerful. Testosterone is linked to
assertiveness, and people with high levels of testosterone
typically feel powerful and act confidently.

The high-power posers experienced a spike in testosterone
levels and a drop in cortisol levels, while the low-power posers
experienced a drop in testosterone and a rise in cortisol. These
hormone changes were accompanied by emotional shifts; the
high-power posers reported feeling more powerful and were
more likely to take a gambling risk after striking their poses
than the low-power posers. Incredibly, spending just two
minutes in a posture has immediate effects on the way you
feel, your behavior, and even your hormone levels. If two
minutes in a posture can create such a powerful change in your
hormones, emotions, and actions, imagine the effects of
spending a lifetime in a certain posture.

Power posing even affects how you perceive pain. Researchers
from the University of Toronto and the University of Southern
California explored how adopting a dominant or submissive
pose affects your pain tolerance. Their findings were quite
clear: After holding a dominant pose for just 20 seconds, test
subjects showed an increased tolerance for pain.

Power posing helps you feel less pain because it gives you a
sense of control. Studies show that when you feel like you
have control over a situation, your tolerance for pain increases.



Likewise, when you feel like you’re not in control, your
tolerance for pain is reduced. Power posing also increases
testosterone levels, which further increases your tolerance for
pain.

So your motor patterns affect the way you feel inside and how
you behave, especially once the patterns have become
habitual. Can you then predict which habitual posture a person
will develop based on their personality? To some degree, the
answer is yes. In a study comparing personality and posture,
researchers from McGill University and the San Diego
University for Integrative Studies found striking correlations
between posture and extroversion.

The researchers separated their test subjects into groups based
on four different habitual postures, shown in Illustration 19:
ideal, kyphosis-lordosis (in which the kyphotic and lordotic
curves are exaggerated), swayback (in which the lumbar curve
is decreased and the hips are in front of the ankles), and flat
back (in which the lumbar curve is flat). The study showed
that 96% of the subjects who had ideal posture and 83% of the
subjects who had kyphosis-lordosis posture were extroverts.
The introverts, on the other hand, were far more likely to stand
with either a swayback or flat back.



Illustration 19: Habitual postures
(adapted from elenabsl © 123rf.com)

These results are quite remarkable, especially when you look
at the position of the lower back and pelvis in these postures.
Extroverts tended to hold their pelvis upright or tipped
forward, resulting in a natural or enhanced arch in their lower
back. In other words, the people who were more confident and
outgoing had adopted the powerful posture of the action
response.

The introverts, in contrast, had a strong tendency to contract
their abdominal muscles and tuck their pelvis under—the
submissive posture of the withdrawal response—flattening the
natural lumbar curve and bringing them into flat back or
swayback posture.



The study also found that the people who adopted the three
nonideal postures had more muscle tension than those who had
ideal posture. This should come as no surprise because as
you’ve already learned, your muscles have to stay contracted
to keep you in unnatural postures. Predictably, people with the
three nonideal postures also experienced more back and neck
pain than those with ideal posture.

Your personality—the unique combination of emotional and
behavioral characteristics that make you who you are—causes
you to adopt certain postures and movement patterns. As you
repeat these patterns over and over, they become deeply
learned habits. Over time, the learned patterns themselves
contribute to the way you feel and behave. Your personality
and your learned motor patterns work in tandem to keep you
stuck in habitual ways of standing, moving, feeling, and
acting. This means you can literally change your personality
by changing how you use your body. You can become more
resilient in the face of pain, feel more confident, and
experience far less stress by releasing chronic muscle tension,
changing your posture, and creating new movement patterns.

The Connection between Posture
and Emotions
Try moving your body in the following ways to help you
increase your awareness of how your posture can almost
immediately affect your emotions.

1. Slouch. Let your chest collapse, tighten your abs, round
your shoulders forward. How do you feel in this
position? What emotions or sensations do you notice?
Does this put strain on your neck, shoulders, or lower
back? Do you feel pain in any area of your body in this
posture?

2. Adopt a power pose. Put your hands on your hips and
stick out your chest. Tilt your head slightly upward, and



tilt your pelvis slightly forward so that your lower back
arch is exaggerated. How do you feel in this position?
What emotions or sensations do you notice? Does this
put strain on your neck, shoulders, or lower back? Do
you feel pain in any area of your body in this posture?

3. Consider how your thoughts and emotions may
contribute to your habitual posture and movement.
Throughout the day, start noticing when certain postural
patterns are triggered and if they affect how you feel.
Do certain postures or movements make your tension or
pain worse?

Noticing connections like this will help you become more
aware of how your personality and posture work together.
When you feel muscle tension, stress, or pain, try changing
your posture to help yourself feel better.



CHAPTER 12 

Automatic Imitation
YOU’RE INTERVIEWING FOR A NEW job and the competition is stiff.
Your potential boss, Mr. Peterson, leans forward in his chair,
gesturing passionately as he discusses the issues his company
is facing. You lean forward, listening intently and responding
with equally strong ideas and gestures. Mr. Peterson then leans
back in his chair and asks you to explain your thoughts further.
You lean back and go into detail about your plan to get the
company back on track.

Liking what he’s hearing, Mr. Peterson crosses his legs and
leans on his right elbow. You settle into the same posture and
continue to explain your plan. The two of you discuss the
future of the company, each nodding along as the other talks.
As you leave, Mr. Peterson thinks to himself, “I really liked
that guy. He had great ideas and I felt like we were on the
same page.”

You’ve nailed the interview, thanks in large part to your
instinctive use of imitation. Your strong desire to establish
rapport with Mr. Peterson made you subconsciously mimic his
body language. As a result, he felt a connection with you, was
receptive to your ideas, and genuinely liked you.

While scientists have known about automatic imitation in
animals since the mid-eighteenth century, it wasn’t until
recently that the underlying mechanism of the behavior
became clear. In the 1990s, Italian neuroscientist Giacomo
Rizzolatti and a group of researchers at the University of
Parma discovered specialized brain cells called “mirror
neurons” in monkeys.

In 2010, researchers found mirror neurons in parts of the
human brain that are responsible for movement, vision, and
memory. As in the monkeys, these cells are activated equally



when you perform an action and when you observe another
person performing the same action. Like pretty much
everything that happens automatically in your nervous system,
the way these neurons function helps you survive.
Automatically imitating other people’s postures and
movements establishes a sense of affinity and facilitates
communication, both of which are vital elements in forming
relationships and creating a healthy group dynamic.

Automatic imitation also plays a role in your ability to
perceive others’ emotions, an essential skill in maintaining
relationships and communicating. When test subjects are given
facial injections of Botox, a medical grade of the botulinum
neurotoxin, the facial muscles are paralyzed because the
signals from the motor nerves are blocked. This impairs not
only the subjects’ ability to mimic facial expressions, but to
perceive emotions as well. Sensory feedback from muscular
contractions in facial expressions is critical to the ability to
understand what others are feeling.

You tend to subconsciously imitate the people around you.
You also tend to imitate people with whom you want to create
rapport. As you initially develop motor patterns during
childhood, you subconsciously imitate your family members’
posture and movement. So if you think you get your posture
from your mother, you could be right—but genetics doesn’t
have much to do with it.

Automatic imitation is so dependent on social relationships
that animals even imitate their human owners. Recent studies
show that dogs yawn contagiously when their owners yawn,
and that they can’t help imitating their owners’ actions even
when a food reward should compel them to do the opposite.

Teenagers often display a great deal of automatic imitation due
to their strong desire to fit in and be accepted. Teenagers want
so badly to be part of a group that their subconscious minds
work overtime to create similarities between themselves and
their peers. At this age, habitual postures learned from friends
may override those learned from parents and siblings.



As an adult, new motor patterns are formed as you
subconsciously imitate your partner. Mirror neurons fire when
you merely observe someone you want to connect with, so
simply spending time with your partner can lead to changes in
your posture and movement. As you walk down the street,
notice couples who walk at the same pace with the same gait
and posture.

Noticing Automatic Imitation
Take a few moments to think about how your posture and
movement patterns may have been shaped by family members,
friends, and the people you spend the most time with. Does
anyone close to you have a noticeable postural pattern, and
have you mimicked it to any degree? Or, has someone close to
you adopted your habitual posture, movements, or
mannerisms?

As you go through your daily life, notice how you
automatically mirror other people’s body language while
talking or spending time with them. When you’re chatting
with someone who’s leaning on one side or crossing their
arms, do you subconsciously do the same? You may be
surprised by how much automatic imitation affects the way
you stand and move.



CHAPTER 13 

Athletic Training
YOU AND THE PITCHER ARE staring each other down, motionless,
trying to read each other’s minds. You watch him shift his
weight, wind up, and release the ball. A moment later, you
hear the crack of your bat hitting the ball, and watch the ball
soar off into center field. Your brain took in everything you
saw about the pitcher’s preparation, made the decision about
what type of swing would be most likely to hit his pitch, and
sent messages to your muscles to contract in a specific,
complex sequence—all in less than half a second.

During a game, competition, or performance, there’s little time
for conscious decision-making; every reaction must happen
instantaneously and accurately. That’s why athletes practice so
much. It’s not just about being in the best possible physical
condition. It’s about training the entire neuromuscular system
to be able to react automatically and with precision while
under stress.

Athletes spend so much time consciously training with the
goal of acquiring muscle memory so that their motor patterns
become very deeply learned. And depending on what sport or
discipline they practice, they may have to train themselves to
move in ways that put excess strain on certain parts of their
bodies.

Athletes’ movement patterns are also shaped by stress,
personality, and all of the other factors we’ve already talked
about. When combined with the training required by their
chosen sport, the result is that their patterns of habitual muscle
tension can be more complex than those of nonathletes.

Sometimes athletic training will improve an individual’s
posture and movement, helping to correct imbalances and
increase overall strength and flexibility. But in many cases, the



great number of repetitions or the strain of heavy weights
required by athletic training can enhance existing
dysfunctional patterns.

For example, a beginning runner whose internally rotated hips
have created a knock-kneed stance may have no pain at all
until she starts to train for a marathon. Her movement patterns
are then put to the test, and she quickly develops pain in her
knees and ankles.

Likewise, a man who habitually stands with an arched lower
back may have no issues until he decides to get in shape and
start weight lifting. His back muscles become tighter with each
repetition; soon his lower back aches constantly and the
compression of his lumbar spine leads to bulging discs.

Some types of athletic training magnify your natural functions
of handedness, demanding a great deal from your dominant
side. Many sports require throwing, hitting, or kicking a ball
with great force and precision, over and over again. Other
disciplines, like gymnastics and dance, require jumping,
balancing, and turning movements to be performed repeatedly
on one side, shifting the body weight and creating imbalances
in posture and strength. The sheer overuse of one side of your
body is likely to lead to excess muscle tension, fatigue, and
structural breakdown.

Young Athletes
Those who start their athletic training at a young age may be at
increased risk of developing overuse injuries because their
musculoskeletal system is not fully developed. Their bones are
growing quickly, and sometimes their muscles and connective
tissues have not become long or strong enough to support the
size of their skeleton. One in three children who compete in
sports suffers pain or an injury serious enough to make them
miss a game or practice. Many of these injuries will stay with
them for their entire lives, even if they switch sports or stop
training altogether.

In addition to children’s undeveloped physical structures,



another part of the problem is that they specialize in sports far
too early. If you have a child, encourage them to play more
than one sport. Children who play two or three sports suffer
fewer injuries than those who play just one, because they learn
how to move in varied ways depending on which sport they’re
playing; this also gives rest to overused muscles during each
off-season.

Common sense dictates, and research shows, that preseason
conditioning, functional training, and education about proper
body mechanics helps prevent injuries in young athletes. The
emphasis should be on preparation for future success and
health, rather than performance. If a quarterback needs to
throw the football farther, his coach should first address how
he’s throwing the ball rather than focusing on the immediate
goal of increasing yardage. Most likely, his passes will get
longer as his technique and body mechanics improve. All great
athletes know that improved performance comes primarily
from improved technique, not simply from increased strength
or speed.

Why You Become Injured
Numerous studies have shown strong correlations between
body mechanics and incidence of sports injuries. Researchers
at the Sports Injuries Research Centre in Limerick, Ireland,
performed a two-year study with soccer players and found that
back, knee, and ankle injuries, as well as muscle strains, were
all linked to dysfunctional postural habits such as swayback,
lumbar lordosis, kyphosis, scoliosis, and lower leg
misalignment.

They even tested the athletes’ abilities to accurately sense the
alignment of their legs, and found that faulty proprioception
was a predictor of ankle sprains. Other studies have had
similar results, showing that misalignment of the pelvis and
legs leads to anterior cruciate ligament injuries, and that
athletes with poor lower back posture are more likely to suffer
hamstring strains.



Training that creates and enhances damaging patterns is not
the only reason athletes suffer injuries. Athletes are also at
high risk for injury because they tend to play through the pain.
The desire to be tough and keep going often prevents athletes
from taking care of themselves and being proactive about their
pain and injuries.

Also, the stress that athletes experience during competition
sends endogenous opioids coursing through their bloodstream,
dulling any pain they might experience. Many athletes ignore
subtle warning signs of an injury, like soreness or mild pain,
until it gets bad enough to affect their performance. By that
point, however, their injury has progressed to the point at
which considerable rest and retraining will be necessary to
allow the injury to heal and prevent it from reoccurring.

Unless you’re on the brink of winning an Olympic gold medal
or the Super Bowl, playing through the pain of an injury is
probably not worth it. Taking a game or a season off is
difficult, but damaging your body permanently, being in
chronic pain, and cutting your career short is far worse. If you
notice a slight pain or strange sensation when practicing or
competing, you can reduce the likelihood of sustaining a
serious injury by slowing down, taking a break, and trying to
figure out what is causing the pain. The worse you let it get,
the more damage you’ll do, and the more time you’ll have to
take off. Pushing past the pain may make you seem tough,
strong, and brave, but it may lead to serious injury and reduced
athletic performance over time.

At this point it might seem like I’m not in favor of athletic
training, but quite the opposite is true. In addition to the
endless physiological benefits that come from regular exercise,
studies show that serious athletic training teaches discipline,
increases life satisfaction, and improves your sense of well-
being. Athletes and coaches simply need to have a stronger
focus on training proper movement patterns. Everyone should
put a higher value on injury prevention and recovery than on
risky short-term performance gains. As the saying goes, train
smarter, not harder.



The Benefits of Clinical Somatic
Education for Athletes
Clinical Somatic Education has profound benefits for any type
of athlete. Clinical Somatics exercises keep your muscles
flexible and your joints moving freely, and are a much more
effective method than static stretching for cooling down and
releasing muscle tension after a workout.

Most importantly, Clinical Somatics exercises give you a high
degree of awareness and control over your posture and
movement. With regular practice, you’ll develop the ability to
use your body in an extremely precise way. Your heightened
level of proprioception will allow you to sense when your
movements are the slightest bit off, and change the way you’re
moving before your pain gets worse or you suffer an injury.

Noticing Your Athletic Movement
Patterns
Do you or have you ever worked out or played sports? If so,
go through the following exercises and reflect on the questions
to see how the movement patterns from your athletic activities
may be impacting your current patterns and pain.

1. List every sport you’ve played and every kind of
athletic activity you’ve done.

This includes general exercise, weight lifting, and
training programs. If you’re an extreme athlete, focus on
your most recent sports and training programs.

2. Practice each movement from your sport or athletic
activity slowly.

Which movements do you or did you tend to do most
often in each of your activities? Once you’ve identified
them, slowly move your body through each one. Aim to
take at least 10 seconds to complete the movement from



beginning to end, as if you were a sloth.

If you do push-ups, for example, do one very slowly. As
you go through the movement, notice which muscles are
contracting. Does the movement seem fluid and easy, or
difficult and strained? Are some of your muscles tight or
loose, and do your joints seem stiff, make noises, or pop?
Notice how you feel as you slowly go through each
movement.

3. Reflect on every injury you’ve had, and anywhere in
your body you currently feel pain.

Notice if any of the movements you just practiced triggered
pain or reminded you of past injuries. See if you can figure out
why you suffered from those injuries and which movement
patterns currently contribute to your pain.

Don’t worry if you can’t figure it all out right now. You’ll
learn much more as you continue to increase your awareness
of your movements with Clinical Somatics exercises.

In the next chapter, you’ll learn how muscle tension and motor
patterns lead to specific types of pain, and how your patterns
can actually damage the structure of your body. You’ll also
learn some simple exercises you can do at home to relieve
some of the most common pain conditions.



CHAPTER 14 

How Your Patterns Lead to
Common Pain Conditions
Muscle Spasms and Cramps
YOU MAY HAVE A FRIEND who throws his back out every few
months and has to spend several days lying flat on his back in
bed. Or maybe you’re the unlucky one who’s had to call for
help getting up off the floor. Muscle spasms are no fun at all,
and they can be incapacitating when experienced in the back
or neck.

Muscle spasms typically occur in muscles that are already
being held chronically tight. When you get back spasms, it
usually happens when you’re doing something seemingly
innocuous like reaching for a cup of coffee or bending over to
brush your teeth. A small movement can put a little extra
strain on your already tight back muscles, causing the stretch
reflex to kick in, automatically contracting your back muscles
even more in order to prevent the fibers from tearing.

Muscle spasms can last just a few moments, or they can go on
for many days. Typically the pain will gradually decrease as
the muscles slowly relax and return to their normal resting
level of tension.

One factor that can hinder this process is your natural
tendency to hold painful parts of your body stiff. You do this
subconsciously to “splint” an injured body part and prevent
further pain that might be caused by movement. Unfortunately,
in the case of muscle spasms, you can increase your own pain
by keeping the spasmodic muscles and surrounding muscles
tight. This prevents the movement that is necessary for you to
regain voluntary control.



In contrast to muscle spasms, muscle cramps are short-lived,
intense, involuntary contractions. Dehydration and electrolyte
imbalance were long thought to be responsible for cramping;
however, there’s little evidence for this theory. Cramping
occurs most often in high-level athletes, and studies have
found no electrolyte changes or body weight changes in these
groups after performance. Research shows that repetitive
muscle contraction, muscular fatigue, and the resulting loss of
neuromuscular control are likely responsible. Scientists
hypothesize that when proprioceptors in your muscles become
overexcited, their relaxation phase is reduced, resulting in a
strong, painful contraction.

Cramping can occur in nonathletes too. Women who wear high
heels, for example, experience cramps in their calves and feet
because those muscles are kept in a shortened, contracted state
all day long. By the end of the day they’re fatigued from the
constant contraction.

How can you prevent muscle spasms and cramps? By reducing
your resting level of muscle tension, relearning natural,
efficient movement patterns, and allowing yourself time to rest
when doing intense exercise.

To learn a simple exercise that reduces tension in the lower
back muscles and helps prevent lower back spasms, go to:

somaticmovementcenter.com/back-pain-exercise

Sciatica and Piriformis Syndrome
As you learned in chapter 2, the sciatic nerve is the largest and
thickest in the human body. It’s formed by nerves that exit the
spine between the fourth lumbar vertebra and the third sacral
vertebra; the nerves merge and run through the buttocks and
all the way down each leg. It’s responsible for much of the
sensory and motor innervation of your legs and feet.

When your sciatic nerve is compressed, you may feel shooting
pain, a burning sensation, tingling, numbness, or weakness in
your legs and feet. Sciatica symptoms are generally caused

https://somaticmovementcenter.com/back-pain-exercise


when the roots of the nerves exiting the spine are compressed
between the vertebrae by a bulging disc, or when the sciatic
nerve is compressed after it has exited the spine.

In a small portion of the population, the sciatic nerve runs
through a gluteal muscle called the piriformis instead of
underneath it. For these people, chronic tightness in the
piriformis can also compress the sciatic nerve, causing
piriformis syndrome. The symptoms of sciatica and piriformis
syndrome are the same; the distinction is made based on where
the nerve compression occurs.

Sciatica and piriformis syndrome are most often caused by
chronically tight lower back and gluteal muscles that compress
the spine and the sciatic nerve. The symptoms typically clear
up once the muscle tension is released and the dysfunctional
movement patterns are retrained.

To learn two exercises that you can do to alleviate sciatica and
piriformis syndrome, go to:

somaticmovementcenter.com/sciatica-exercise

If you’re experiencing nerve sensations like tingling,
numbness, burning, shooting pain, or weakness elsewhere in
your body, you may have radiculopathy (nerve compression)
occurring in a different part of your spine. Like sciatica and
piriformis syndrome, many cases of radiculopathy are caused
by chronic muscle tension that compresses the spine. You can
get a good idea of where your nerve compression is occurring
by looking at the dermatome map in Illustration 20. A
dermatome is an area of skin innervated by a single spinal
nerve. To use the map, identify where you feel nerve sensation
on your body, and find it on the diagram. The corresponding
spinal nerve, labeled in the diagram, is the likely source of
nerve compression.

http://somaticmovementcenter.com/sciatica-exercise


Illustration 20: Dermatome map
(alila © 123rf.com)

Thoracic Outlet Syndrome
If you feel shooting pain, numbness, weakness, or tingling in
your arms or hands, you might have thoracic outlet syndrome.
It’s a condition in which the bundle of nerves and blood
vessels responsible for sensation, motor control, and
circulation in the arm is compressed. The bundle of nerves,
called the brachial plexus, travels through the scalene muscles
of the neck, between the collarbone and first rib (the area
known as the thoracic outlet), under the pectoralis minor
muscle, and around the humerus. If the bundle is compressed
at any point along its path, you may feel the symptoms of
thoracic outlet syndrome (Illustration 21).



Illustration 21: Thoracic outlet syndrome
(BruceBlaus © Wikimedia Commons)

Chronic muscle tightness in the neck, chest, and front of the
shoulders leads to the compression that causes most cases of
thoracic outlet syndrome. This syndrome often occurs in
people who repeatedly contract these muscles, like musicians,
electricians, computer workers, and athletes like swimmers
and baseball players. Thoracic outlet syndrome also occurs
when people have had an injury like a broken arm and must
keep their arm in a sling for a long period of time. The neck,
chest, and shoulders become tight due to both lack of use and
instinctive protecting of the injured area.

To learn two exercises that release chronic muscle tension in
the chest and shoulders, helping to alleviate thoracic outlet
syndrome, go to:



somaticmovementcenter.com/thoracic-outlet-exercise

Iliopsoas Syndrome
The psoas (SO - as) muscle, formally called the psoas major,
attaches the lumbar vertebrae to the lesser trochanter of the
femur. The psoas muscle is often grouped with the iliacus
muscle; together they’re referred to as the iliopsoas
(Illustration 22). Due to its location deep within the core of the
body, the iliopsoas is difficult to feel with your hands and to
sense internally.

Illustration 22: The iliopsoas
(adapted from Sebastian Kaulitzki © 123rf.com)

The iliopsoas performs several important actions:
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It flexes the hip, meaning that when it contracts it
brings the knee in toward the stomach. If you spend a
lot of time sitting, your iliopsoas is likely tight as a
result of spending so much time in a shortened state.

It rotates the hip laterally, allowing you to stand like a
ballet dancer with your feet pointed outward. Dancers
often have a great deal of tightness in their iliopsoas.

It adducts the hip, bringing the leg in toward the center
of the body. If you squeeze your knees together, you’re
engaging your adductor muscles.

Because of its attachments to the lumbar vertebrae, the
iliopsoas contributes to lateral tilting of the pelvis
(hiking the hips up one at a time) and lateral flexion of
the spine (bending the spine to one side).

“Iliopsoas syndrome” is a convenient way to refer to the
symptoms that often result from chronic tightness in the
iliopsoas: pain in the lower back, hips, buttocks, pelvis, or
groin, popping or snapping of the hip joint, radiating pain
down the leg, or limping. A tight iliopsoas can also contribute
to functional leg length discrepancy, idiopathic scoliosis,
instability in the core of the body, and limited flexibility in the
lower back.

The most common condition resulting from chronic tightness
in the iliopsoas is lower back pain. When your iliopsoas is
tight and you’re standing up, the contraction brings your lower
back into hyperlordosis, or a greater than normal degree of
arching. This compresses the lumbar vertebrae and brings all
of the lower back muscles into a shortened state. The result is
muscular tension and pain, disc problems, sciatica, and a
tendency to throw the lower back into spasm.

It’s safe to say that most people, from office workers to
professional athletes, have some chronic tightness in their
iliopsoas. In addition to overuse and limited movement,
physical and emotional trauma have been linked to iliopsoas



tension. Because it is deep within the core of your body, the
iliopsoas instinctively tightens up when you feel stress or fear.
This is part of the withdrawal response that you learned about
in chapter 9. For some people, learning to let go of the tension
in their iliopsoas is an intense emotional process. It’s totally
normal if you feel strong emotions when doing the following
iliopsoas exercise, or any somatic exercises, because your
nervous system is releasing old patterns that are linked to your
emotions, stressful experiences, and basic survival instincts.

To learn an exercise that releases chronic tightness in the
iliopsoas, go to:

somaticmovementcenter.com/iliopsoas-exercise

Functional Leg Length
Discrepancy
Leg length discrepancy, which can be found in at least 70% of
the population, means that the legs are unequal in length.
Some cases are anatomical (or structural), meaning that there
is a measured difference in the length of the bones of the leg,
or a difference in the structures of the hip, knee, or ankle
joints. Other cases are functional, meaning that an imbalance
in the muscles, tendons, and ligaments of the hip and leg
makes one leg seem longer than the other.

Whether anatomical or functional, unequal leg length can
create a great deal of uneven stress on the structure of your
body. Leg length discrepancy is associated with lower back
pain, lumbar scoliosis, pain and arthritis in the hips and knees,
tightness in the iliotibial band, patellar tendinitis, Achilles
tendinitis, stress fractures, and misalignment of the knees and
ankles.

Functional leg length discrepancy is not always painful, but it
is bothersome and often misdiagnosed as a structural issue.
Most cases are caused by muscles that have become
chronically, involuntarily contracted. Tight muscles in the
waist and lower back can laterally tilt your pelvis, hiking one
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side up higher than the other. Tight gluteal muscles and hip
rotators can also contribute to one leg appearing to be longer
than the other.

The most common treatment for leg length discrepancy is to
put a lift in the shoe of the shorter leg. This theoretically evens
out the length of the legs, relieving the uneven stress on the
joints, bones, and soft tissues. In cases of functional leg length
discrepancy, however, a lift does not address the cause of the
problem and can actually make symptoms worse by allowing
the muscular imbalances to become more pronounced.

To release the chronically tight muscles that cause functional
leg length discrepancy, go to:

somaticmovementcenter.com/leg-length-exercise

Plantar Fasciitis
The plantar fascia is a thick band of connective tissue that runs
along the underside of the foot, from the heel bone to the
metatarsals. Its function is to support the arch of the foot by
carrying tension when the foot bears weight. When too much
is demanded of the plantar fascia, either as a result of
repetitive movements, constant strain from tight muscles, or
excessive body weight, the tissue can become inflamed and
degenerate.

Plantar fasciitis is most often experienced by runners and
people who are overweight. But since only a portion of these
folks ever feel plantar fasciitis pain, we know that overuse is
only part of the problem. Habitual posture and movement
patterns that cause chronic tightness along the back of the legs
and bottom of the feet are the other main contributing factor.
Improper footwear, which I’ll talk about in chapter 15, can
also be a culprit.

To learn exercises that you can do to alleviate plantar fasciitis,
go to:

somaticmovementcenter.com/plantar-fasciitis-exercise
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Carpal Tunnel Syndrome

Illustration 23: Carpal tunnel syndrome
(adapted from Alessandro Innamorati © 123rf.com)

The median nerve, which innervates portions of the forearm
and hand, passes between the carpal bones and transverse
carpal ligament of the wrist (Illustration 23). When this nerve
is compressed you experience carpal tunnel syndrome, a
condition characterized by shooting pain, burning, tingling,
numbness, and weakness in the hand or wrist. Carpal tunnel
syndrome typically occurs in people who do repetitive tasks
with their hands, such as computer workers, massage
therapists, and assembly line workers.

The joints of your extremities, like the wrists, are designed to
do less work than the joints closer to the center of your body.



In a reaching movement, for example, most of the range of
motion should come from a bending or twisting of the spine.
Then the shoulder blade will slide to allow more movement,
and lastly the arm and hand joints will articulate as needed to
complete the task. People who experience carpal tunnel
syndrome typically have chronic tension in their torso and
shoulder in addition to the wrist and hand, and have developed
movement patterns in which they overuse their wrist joint and
underuse the core of their body. They demand far more
movement from their wrist than the joint is equipped to do,
and irritation, inflammation, and pain occur as a result.

To learn exercises that alleviate carpal tunnel syndrome, go to:

somaticmovementcenter.com/carpal-tunnel-exercise

Temporomandibular Joint
Disorders
The temporomandibular joints (TMJ) connect the mandible, or
jawbone, to each side of the skull. They open and close the
jaw, and allow the jaw to slide from side to side as well as
forward and backward.

TMJ disorders include many problems in and around the jaw,
most often caused by dysfunctional motor patterns and chronic
tension in the muscles that move the jawbone. Many people
with TMJ disorders have habitual patterns of muscular tension
and pain in their neck and shoulders as well.

Stress is a major factor in developing tightness in and around
the jaw. Stress causes you to clench your jaw and grind your
teeth, even in your sleep. Learning to keep the jaw relaxed and
identifying the sources of stress that trigger the pattern often
allow TMJ issues to resolve swiftly.

To learn simple exercises you can do to alleviate
temporomandibular jaw disorders, go to:

somaticmovementcenter.com/tmj-exercise
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Headache
Over 45 million Americans suffer from chronic headaches.
Headaches are one of the most frustrating pain conditions
because the causes are so varied and can seem completely
mysterious. In fact, over 150 different recognized types have
been established by the International Classification of
Headache Disorders. It’s estimated that the cost of missed
work and medical bills related to headaches totals about $50
billion per year.

There are no nociceptors in the brain tissue itself, so headaches
are felt in areas surrounding the brain: the head and neck
muscles, blood vessels, eyes, ears, sinuses, and the membrane
lining the outer surface of the skull. According to the National
Headache Foundation, 78% of all headaches are classified as
tension headaches, which can be brought on by habitual
muscular contraction as well as stress, anxiety, or injury.
Tension headaches typically feel dull and aching, as if a band
is tightening around your head.

The second most common type of headache is migraine, which
causes severe pain and is often accompanied by vision changes
or nausea. Migraine headaches can be hereditary; two genes
have been identified that are present in about half of migraine
sufferers. It’s believed these headaches are brought on when
the trigeminal nerve, the largest of the cranial nerves, releases
irritating chemicals that cause blood vessels on the surface of
the brain to swell. Migraine pain is often felt in the eyes or
temples. Migraines can be triggered by many controllable
factors like lack of sleep, certain foods, missing a meal, stress,
caffeine withdrawal, alcohol, and medications.

After muscle tension and migraine, there’s a seemingly never-
ending list of other causes of headaches: sinus pressure, viral
infection, stress, premenstrual symptoms, stroke, high blood
pressure, dehydration, caffeine withdrawal, alcohol
consumption, allergies, celiac disease, heavy metal poisoning,
carbon monoxide poisoning, and brain conditions such as
infection, tumor, and aneurysm. In addition, medication-



overuse or “rebound” headaches can occur when people take
pain medication more than three times per week. Yes, that’s
right—the exact medication that’s supposed to relieve your
headaches can actually cause them.

If you suffer from chronic headaches, it will help both you and
your doctor immensely if you begin to keep a headache
journal. Spend a few weeks writing down everything you eat
and drink, your sleep patterns, exercise habits, and sources of
stress. Record everything about the headaches you experience:
when they come on, how long they last, and what they feel
like. Notice if relaxing activities, like soaking in a hot tub or
going on vacation, reduce your headache symptoms. If they
do, stress and muscular tension are probably contributing to
your headaches.

You’ll likely have to go through a process of experimentation
and elimination to discover which factor or factors are causing
your headaches. While it might take some time, it’s worth it.
Just because headaches are common doesn’t mean you have to
live with them.

To learn exercises that release muscle tension in the shoulders,
chest, neck, and face, relieving tension headache pain, go to:

somaticmovementcenter.com/headache-exercise

When Function Changes Structure
Your body can only withstand so much. When a damaging
movement pattern continues for a long period of time, your
structure begins to break down. Constant compression, limited
movement, and unnatural movement patterns cause soft tissues
to tear, intervertebral discs to thin or rupture, cartilage in your
joints to wear away, and stress fractures to form in otherwise
healthy bones. The following structural issues are most often
caused by functional problems—the way you’re using your
body.

Tendinosis
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Tendons are a type of connective tissue that serve the
important function of connecting muscles to bones. They’re
made up of densely packed collagen fibers arranged in parallel
along with a small amount of a protein called elastin, which
allows tendons to return to their normal length after
contracting or stretching.

When tendons are injured, inflammation will occur and cause
pain. This condition is called tendinitis; the suffix “–itis”
refers to an acute, or sudden-onset, condition. Most tendon
pain, however, is actually caused by degeneration rather than
acute inflammation. This means that most tendon pain is
actually “tendinosis,” indicated by the suffix “–osis,” which
refers to a chronic condition. In these cases, inflammation is
not present, and the color of the tendon has turned from a
healthy shiny white to a dull gray or brown. The tough
collagen fibers have become soft, developed microtears, and
have begun to lose their ability to bear tension.

So if painful inflammatory substances aren’t present in
tendinosis, why is it painful? Research shows that
degenerating tendons contain high levels of the amino acid
glutamate, and it’s likely that this is at least partly responsible
for the pain.

Dysfunctional movement patterns and general overuse of
joints are the main causes of tendinosis. Demanding too much
of a tendon, or making it move in a way it’s not designed to,
will gradually break down and weaken its collagen fibers.

Tendon pain, whether it’s “–itis” caused by inflammation or “–
osis” caused by degeneration, can be quite frustrating because
tendons can take a long time to heal. Tendons have limited
blood supply, so the healing and rebuilding process can take
much longer than it does with muscle or skin.

When you’re trying to heal a painful tendon, it’s always a
good idea to take a break from the activity that’s causing the
pain so that the joint has a chance to rest. You also need to
address your full-body patterns of movement that are putting
excess strain on the joint. By retraining your movement



patterns and increasing your activity level gradually, you
should be able to resume your normal activities without pain.
And by learning new movement patterns that don’t put
unnatural strain on your tendons, you’ll be able to prevent
future damage.

Bursitis

Illustration 24: Left: healthy knee; right: knee with bursitis
(Aksana Kulchytskaya © 123rf.com)

In every joint there are bursae, small sacs of connective tissue
filled with synovial fluid, which reduces friction in joints.
Bursae look like little water balloons. They sit between bones
and tendons, cushioning the joint and allowing tendons to
move easily over bone. When you overuse a joint, new bursae
can actually grow to provide extra protection.



Bursitis occurs when a bursa gets inflamed and causes pain
(Illustration 24). When you repeat the same movement over
and over, the tendon rubs repeatedly against the bursa, and
after a while the bursa can become irritated. The inflammatory
process increases the amount of synovial fluid inside the
bursa, and the increased pressure from the fluid causes pain.
Muscles around the painful joint will often tighten up to splint
the injury, limiting range of motion and compressing the joint
—leading to even more pain. Bursitis can occur in any joint,
but most often develops in the shoulder, elbow, hip, or knee.

Like tendinosis, bursitis most often results from overuse. Take
a break from the activity that’s causing the pain and damage so
the joint has a chance to rest. You also need to retrain your
full-body patterns of movement that are putting excess
pressure and strain on the joint.

Adhesive Capsulitis (Frozen Shoulder)



Illustration 25: Frozen shoulder
(RSatUSZ © Wikimedia Commons)

Every joint is protected by a joint capsule, a sleeve of dense
connective tissue that encases the cartilage and synovial fluid.
In adhesive capsulitis, the joint capsule of the glenohumeral
(shoulder) joint gradually becomes thicker and tighter,
restricting movement and causing pain (Illustration 25).

Adhesive capsulitis is often directly related to lack of
movement, as it typically occurs in people who have
undergone surgery or had an injury for which they had to keep
their arm immobilized. Connective tissue adapts to the amount
of movement demanded from it, becoming tighter with less
movement and looser with more. This adaptation can lead to a
vicious cycle: As connective tissues get tighter, movement
becomes more difficult and sometimes painful, limiting



movement further and causing the tissues to tighten even
more.

To learn exercises that alleviate frozen shoulder, go to:

somaticmovementcenter.com/shoulder-exercise

Disc Degeneration
Spinal problems are among the most common issues resulting
from dysfunctional movement habits. Made up of 24
articulating vertebrae, plus the fused sacral vertebrae and
bones of the coccyx, the spine is a miraculous feat of
engineering. It allows you to bend forward and backward, side
to side, and twist from right to left. The vertebral column
protects the spinal cord while bearing a great deal of weight
and absorbing shock as you run, jump, and lift heavy objects.

The discs that sit in between each vertebra are incredibly
strong and resilient. Each is made of a tough outer layer of
collagen fibers, called the annulus fibrosus, surrounding a soft
core of a gel-like substance called the nucleus pulposus. The
two structures work together to distribute pressure across the
disc; this provides essential cushioning between the vertebrae
and allows for bending, twisting, shock absorption, and weight
bearing.

As you build up habitual muscle tension in your back, neck,
and trunk, you put increasing pressure on your spine, and your
intervertebral discs suffer the consequences. The more the
discs are compressed, the looser and weaker the fibers of the
annulus fibrosus become. When compression is constant, a
disc will begin to bulge or protrude from its normal
boundaries. Sometimes it will press on a nerve root or the
spinal cord, causing pain or another nerve sensation. If the
bulge doesn’t press on nerve tissue, you may not feel anything
at all.

If a disc is put under a great deal of strain from constant
compression or a sudden increase in pressure, it can rupture, or
herniate, allowing the contents of the nucleus pulposus to leak
out. While this sounds like permanent damage, injured discs
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can actually heal if given the chance. The inflammatory
process automatically kicks in to repair the disc, and if
compression on the spine is reduced and muscular patterns are
improved, a ruptured disc can heal and resume its normal size
and function.

To learn a simple exercise that releases muscle tension in the
lower back, relieving pressure on the lumbar spine, go to:

somaticmovementcenter.com/back-pain-exercise

Osteoarthritis

Illustration 26: Left: Healthy joint; center and right: joints with osteoarthritis
(guniita © 123rf.com)

Constant compression and imbalanced movement patterns also
affect the cartilage in joints throughout the body. Cartilage is a
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connective tissue that provides padding and protection in
between bones. Most cartilage does not have a blood supply of
its own, so it relies on the pumping action from joint
movement to diffuse blood and other nutrients through joint
fluid. Too much compression and too little compression both
spell trouble for cartilage; it needs a moderate amount of
movement, involving regular loading and unloading of weight,
to remain healthy.

Your cartilage constantly grows, maintains, and rebuilds itself
throughout your life. Due to the indirect way it receives
nutrients, however, the process is fairly slow. If cartilage repair
can’t keep up with the rate at which you do damage, cartilage
cells can wear away completely. The cells that produce new
cartilage, called chondrocytes, are unable to migrate outside of
their designated area, so once an area of cartilage is
completely worn away, it’s gone for good.

The painful condition of osteoarthritis results from a loss of
healthy cartilage (Illustration 26). Without the essential
padding in between bones, joints become quite stiff and
painful. Muscles surrounding these painful joints tighten
reflexively, worsening the condition by limiting range of
motion. Bones that rub together without the protection of
cartilage can wear away, change shape, and develop growths
called osteophytes, or bone spurs. Osteoarthritis occurs most
often as a result of the way you use your body, so in most
cases it is preventable.

Acute Injury
There are times when you can’t prevent the damage that is
done to your body. Injuries can come out of the blue, like
when you strain a muscle, sprain an ankle, or dislocate a
shoulder. Just as a chain will break at its weakest link, the
parts of your body that are already compromised as a result of
continuous dysfunction are the areas most likely to get injured
when your body is under acute stress.

Repeated strain on a bone can cause a hairline fracture to



form; if the damaging movement continues, the stress fracture
will continue to grow. Once a stress fracture is present, a
sudden increase of pressure on the bone can be enough to
break it completely.

When muscles and tendons are stretched beyond their limit,
their fibers will tear, causing what is known as a strain. A
strong, unexpected force can cause a strain in any part of the
body, but most often strains will occur in muscles and tendons
that are tight due to habitual movement patterns.

Ligaments, the straps of connective tissue that connect bones
to other bones, can also be torn. Both tendons and ligaments
are made of collagen fibers, but ligaments have a denser
structure. As such, they provide less stretch and rebound than
tendons and are more prone to tearing. Injuries to ligaments
are called sprains, and they’re generally more serious than
tendon strains. Like tendons, ligaments have limited blood
supply, so healing takes a long time. While the structure of
tendons allows them to regain their original length and
strength after healing, ligaments can become loose after being
injured, making joints unstable and increasing the risk of
dislocation and damage to cartilage.

Whiplash, one of the most common acute injuries that results
in chronic pain, typically occurs in a car accident when the
head is first thrown backward and then forward from the
impact. This sudden, extreme degree of movement can cause
strains, sprains, and serious damage to the cervical vertebrae,
discs, facet joints, temporomandibular joint, and spinal cord.

While this structural damage itself can be quite serious, the
most common cause of long-term pain from whiplash is
actually muscle spasm. At the moment of impact, the neck
muscles automatically contract in an attempt to stabilize the
head. After the injury, the muscles of the neck—and often the
shoulders and back as well—will remain contracted to splint
the injury. This chronic contraction results in muscle pain and
compression of the injured structure, potentially causing nerve
pain, limiting blood flow, and slowing the healing process of
injured discs and connective tissues.



Addressing the Cause of Pain
If you’ve experienced any of the conditions we’ve covered in
this chapter, you’ve likely been to your doctor, received a
prescription for medication or physical therapy, and maybe
visited a massage therapist or chiropractor. Most of the time,
these approaches don’t have much lasting effect because they
don’t address the underlying cause of the pain—damaging
motor patterns, which can only be changed through a process
of active relearning.

In the next chapter, we’ll talk about how to change habits in
your daily life that might be causing or contributing to your
pain.



CHAPTER 15 

How to Keep Yourself out of
Pain
I’VE SEEN SOME STUDENTS, DESPITE their best efforts in diligently
practicing Clinical Somatics exercises, prolong their pain with
damaging habits. Sometimes their workout routine, stress
level, attitude, and even mundane things like their footwear or
desk chair keep them in pain. If you spend 20 minutes a day
practicing Clinical Somatics exercises to release painfully
contracted shoulder and neck muscles, but you spend eight
hours a day working at a desk in a position where you contract
those same muscles constantly, it’s going to take longer to
change your patterns and get out of pain.

This chapter contains a list of things you can do in your daily
life to reduce or prevent pain. Consider each one individually,
and do one at a time. Once you’ve seen results and made that
change habitual, try making another change. Don’t overwhelm
yourself by attempting to address all of your habits at once.
Retraining your nervous system and healing from chronic pain
takes time, so be patient with yourself as you learn new ways
of using your body.

Relax and Move Naturally
When you’re in pain, you tend to adjust your normal
movement patterns. This might mean putting more weight on
the nonpainful side of your body or holding parts of your body
stiff as you move. These compensatory patterns quickly
become learned habits, and often lead to further pain. For
example, someone who has pain in their right knee will tend to
put more weight on their left side, a habit that over time may
lead to problems with the left hip, knee, or ankle.



When you’re in pain, try to move as normally as you can. This
is easier said than done, but I strongly encourage you to try.
This means keeping your weight distributed evenly between
both feet and relaxing your entire body as much as possible,
allowing your joints to move freely. Try not to hold any part of
your body stiff, and check in with yourself periodically so that
you stay aware of how you’re standing and moving.

Try this exercise:

Stand up. Starting with your head and neck and moving
downward, relax all of the muscles in your body. Let
your arms hang limply by your sides. You may feel a
little wobbly or unstable—that’s fine.

Now, staying totally relaxed, start walking very slowly.
Let your head face forward, your neck and shoulders
relax completely, and your arms hang limply by your
sides. Release all tension in your spine. Let your whole
body feel loose.

Does this feel different than how you normally walk?

If so, are you now aware of the unnecessary tension
that you tend to hold in your body as you walk around?

If you gradually speed up your walking pace, can you
maintain this feeling of being totally relaxed?

Reminding yourself to relax and move naturally will not only
help prevent compensatory patterns from developing, but will
also help muscular pain go away faster. When you experience
a muscle spasm, for example, you tend to instinctively tense
the spasmodic muscle and surrounding muscles even more to
splint the injury and prevent movement that could worsen the
pain. Generally, preventing movement of a spasmodic muscle
will only serve to keep it tight. If you’re experiencing a spasm,
by imagining that you’re not in pain and letting yourself move
naturally—but slowly and gently—you allow the muscle to



gently contract and release as you move, and you’ll gradually
regain voluntary control.

Keep Moving
There are countless benefits to regular exercise. It improves
cardiovascular fitness, muscle strength, bone density, brain
function, and mental health, and reduces the risk of developing
cancer and heart disease.

A great deal of research has shown that regular exercise
reduces rates of chronic pain, and there are a number of
reasons for this. Regular movement maintains flexibility of
muscles and connective tissues. Exercise improves circulation,
which speeds up the healing process and keeps joints healthy
by increasing blood flow in and around them. Exercise also
increases proprioceptive awareness, improves posture, and
creates the opportunity for you to focus on your body
mechanics.

If you sit all day at your job and get no exercise, you’ll likely
spend little time thinking about the way you stand and move.
Even if you have an active job, it’s difficult to think about
improving your body mechanics when you’re focused on a
task at work. Exercise gives you the opportunity to get out of
habitual postural and movement patterns because during your
workout you can focus completely on how you’re using your
body.

Lastly, exercise triggers the release of endorphins and has even
been shown to increase confidence. By putting you in a
positive state of mind, exercise decreases stress, anxiety, and
negative thought patterns, thereby reducing the unpleasantness
of pain.

But here’s the catch: What if exercise worsens your pain? Or
what if your exercise of choice seems to have caused your pain
or injury in the first place? If you find yourself in this
situation, start by moving slowly and gently. Try doing a
different type of exercise so that you’ll be less likely to use
your body in the habitual way that caused your pain. Going for



a slow walk, practicing tai chi, or going for a swim can all be
good low-impact options. Don’t worry that you’re not doing
your normal high-intensity workout. The most important thing
is to find a way to keep moving without injuring yourself or
increasing your pain.

Cross-training, or practicing different types of exercise on a
regular basis, is the best way to keep up with regular exercise
while reducing your risk of pain and overuse. You should
incorporate both aerobic exercise and strength or resistance
training into your weekly workout schedule. I also recommend
practicing forms of exercise that use your muscles in different
ways. For example, if you love weight lifting, do a short yoga
routine a few times a week to elongate your muscles and
improve your balance. If you’re a hard-core long-distance
runner, try swimming so that you can keep up your cardio
fitness while taking strain off your legs and giving all the
muscles in your body a gentle resistance workout.

Move Smarter, Not Harder
Habitual muscular tension and stress can lead you to use more
force than necessary to perform the simplest of everyday
activities. You grip the steering wheel as you drive to work
and keep your whole upper body tense as you work at your
computer. All of this unnecessary tension can cause you to feel
more pain.

You likely even overuse your muscles when you exercise.
Many athletes hold excess tension throughout their bodies
when they move. Not only can this result in injury, but it’s
quite inefficient as far as energy usage; chronically tight
muscles constantly burn fuel unnecessarily.

You probably think of muscle tone as being desirable. You
want your muscles to look tight so you appear fit and so your
body doesn’t get loose and saggy. It’s important to understand,
however, that muscle tone does not directly determine
strength, nor is it evidence of strength. Weight training makes
your muscles bigger, because the size and number of your



muscle fibers increases. But just because you get stronger
doesn’t mean you have to retain excess muscle tension.

Building up residual muscle tension so that your muscles look
tight and toned reduces your ability to use your muscles
through their full range of motion. If your muscles are 30%
contracted all the time, you might be strong within the upper
70% of your range of motion. But it will be difficult for you to
use your muscles in the lower 30% of their range of motion—
the range that allows you to fully relax your muscles and
extend your joints.

After a certain point, lifting heavier weights will not make you
healthier. In fact, pushing yourself to lift weights that are too
heavy for you makes you adopt poor body mechanics, strains
your body, increases risk of injury, and makes it difficult for
you to use your muscles through their full range of motion.

When you’re trying to build strength, you should always start
with light weights and focus on your body mechanics.
Contract and release your muscles slowly, moving through
your full range of motion. As you get stronger, you can
gradually work with heavier weights; just make sure you can
maintain proper body mechanics while doing so. And every
time you work out, take the time to warm up with light
weights, focusing on using your body correctly and moving
through your full range of motion. Your body is like a rubber
band—it will go much farther and not break if you move
slowly and gently before pushing it to its limits. Following this
approach, you will gain far more control over your muscles,
reduce your risk of injury, and ultimately be able to perform at
a higher level than you would otherwise be able to.

Try this experiment: Go through your day using as little
muscular effort as possible to perform every movement. Stay
as relaxed as possible while brushing your teeth, driving your
car, walking, and doing tasks at work and around the house.
You’ll be forced to use good body mechanics instead of
muscular force to carry out the movements. You’ll reduce your
resting level of muscle tension and feel more relaxed overall.
You may be surprised at how impactful this simple experiment



can be.

Don’t Fixate on Your Pain
When you’re in pain, it’s difficult to think about anything else.
Pain is generally so unpleasant and potentially dangerous that
when you’re feeling it, your first instinct is to find a way to
make it stop.

Fixating on your pain often leads to stress and anxiety,
increasing your level of muscle tension, triggering reflexive
postural patterns, and worsening your perception of pain. It
can be very challenging, but I encourage you to take deep
breaths, relax, and do your best to forget about the pain—even
if it’s just for a few moments at a time.

Fixating on your pain often leads to subconscious behavioral
habits like stretching or massaging tight muscles just to get
some temporary relief. These habits do nothing to change
nervous system function, so they won’t help you get out of
pain. They may actually make your pain worse by intensifying
your mental focus on the pain, increasing the sensitivity of
your nervous system, and making your muscles tighter by
activating your stretch reflex.

My simple advice to students who have habits like
subconsciously stretching or massaging a tight muscle is to
“stop messing with it.” Every time you have the urge, just
stop, take a deep breath, and relax. Better yet, you can
substitute your habit with a Clinical Somatics exercise that
will actually relieve your tension and retrain your nervous
system without overstretching your tight muscles or
aggravating a painful area.

Improve Your Proprioception
If your proprioception—your internal sense of your posture
and movement—is off, you might feel like you’re standing
and sitting straight when in fact you aren’t. Here are a few
simple exercises you can do to begin improving your



proprioception.

Standing Posture Exercise
Stand normally, arms hanging by your sides, and just relax—
don’t try to stand with perfect posture. Wear fitted clothing
and no shoes. Have someone take photos of you from the
front, back, and both sides. While you’re standing there, and
before you look at the photos, close your eyes and have your
friend ask you the following questions:

Do you feel like your weight is more on the balls of
your feet or your heels?

Does it feel like there is there more weight on one foot
than the other?

Do you feel like your knees are locked and pushed
back, fairly straight, or slightly bent?

Does one knee feel different from the other?

Do you feel like you’re arching your back and sticking
out your belly, or tucking your pelvis under and
contracting your abdominals?

Does it feel like one hip is higher than the other?

Do you feel that your shoulders are rounding forward,
fairly neutral, or being pulled back so that you’re
sticking out your chest?

Does it feel like one shoulder is higher than the other?

Do you feel like your head is sitting right on top of
your spine, pulled back, or jutting forward?

Imagine a line running up the side of your body and
going through these five points: ankle, knee, hip,



shoulder, and ear. Does this feel like a straight line? Or
does it feel like any of these body parts are in front of
or behind the line?

Once you’ve answered all these questions, you can open your
eyes and look at your photos. You’ll find out if what you see in
the photos matches up with what you were feeling. You may
want to ask your friend what they see, because your friend’s
interpretation of the photos will be more objective than yours.

Sitting Posture Exercise
Sit on a stool or chair with a flat seat, and move forward so
you’re not leaning back in the seat. Let your thighs be parallel
to the ground or sloping downward so that your knees are
lower than your hips. Make sure your ankles are directly under
your knees or in front of your knees.

Close your eyes, and very slowly and gently roll your pelvis
forward and backward until you find a place in the middle
where you feel like you’re sitting straight up and down. Ask
your friend to take a photo of you in this position. Then look at
the photo, and find out if what you see in the photo matches up
with what you were feeling.

Set a Relaxation Alarm
Set an alarm on your phone or watch to go off every 10
minutes throughout the day. Pick the happiest, least annoying
alarm sound you can. Each time the alarm goes off, take a
moment to close your eyes, take a deep breath down into your
belly, and let go of all the muscular tension you’re holding on
to subconsciously. Notice where in your body you tend to hold
tension.

After each alarm, see how long you can stay relaxed as you go
back to your normal activities.

You’ll likely be surprised at not only how much tension you’re
holding on to subconsciously, but also at how quickly you’re
able to train yourself to stay relaxed instead of holding on to



unnecessary stress and muscle tension.

Switch Sides
We’ve talked about the effects of handedness on habitual
motor patterns, and how simply using the sides of your body
in different ways can lead to pain and structural damage.
Exploring the ways that you use the sides of your body
differently will help you become more aware of your learned
patterns and allow you to change them. To begin this process,
try the following activities. One by one, perform each
movement with the side you typically use, and then use your
other side.

Brush your teeth

Brush your hair

Rest your weight on one side

Balance on one leg

Carry a bag on your shoulder

Use a computer mouse

Throw a ball

Kick a ball

Bend forward and pick up a small, light object

At first, you may feel like you’re physically incapable of
performing these simple tasks with your nondominant side.
When you feel like this, slow down and analyze the movement
as you perform it with your dominant side. How are you
moving, what postural adjustments are you making, and what
muscles are you engaging in order to carry out this task with
your dominant side?



Once you have a sense of the body mechanics involved in the
movement, try doing it with your nondominant side. Go back
and forth from side to side until the movement starts to feel
natural on your nondominant side. This process will increase
your awareness and control of your nondominant side and
train you to use your body in a more balanced way.

Improve the Ergonomics of Your
Daily Life
Ergonomics, the practice of designing and arranging things so
that people can use them efficiently and safely, is typically
talked about in the context of work environments. But good
ergonomics is important in every situation, not just at work, if
you want to avoid injuries and pain. The ways in which you
adapt to your physical surroundings as well as the equipment
and furniture you use play a large role in developing
dysfunctional muscular patterns. Good ergonomics helps you
reorganize your environments to better suit your body, rather
than reorganizing your body to suit your environments.

Consider the ergonomics of your home and other spaces you
use on a regular basis while doing the following activities.

Driving
Adjust your seat so the seat back and head rest are supportive.
You should be able to sit straight up and down with your
shoulders relaxed and not rounded forward. When you’re
driving, try to use both arms equally to control the steering
wheel. Check in with yourself every few minutes so that you
can adjust your posture and release any unnecessary muscle
tension.

Using Your Phone
If you spend a lot of time talking on the phone, you should use
a headset or keep the phone on speaker. Holding a phone to
your ear requires you to keep your arm in a bent position and



tilt your head to the side. Neck pain is a common complaint
among folks who spend a lot of time talking on the phone.

If you spend a lot of time using your phone to text or surf the
internet, be aware of your posture. Is your head tilted
downward, your arms bent, your shoulders rounded forward,
and your chest contracted? If so:

Take frequent breaks so your muscles can relax.

Use your phone less. If you need to work, use a
desktop computer so that you can sit up straight. If
you’re using your phone for fun, either rest it on
something so you don’t have to hold it, or find another
activity to keep you entertained.

Working at a Computer
Whether you use a computer at work, at home, or both, take
the time to create an ideal setup.

Your computer screen should be at eye level, not
below, so you can look straight ahead rather than
downward while you’re working.

Your screen should be directly in front of your chair so
you don’t have to twist or turn to work.

The screen should be an appropriate distance away so
that you don’t have to strain your eyes or lean forward
to see what you’re working on. Remember, you can
zoom in on documents and websites instead of craning
your neck forward.

Your wrists should be in a neutral, relaxed position
when typing. Your keyboard should be at the height of
or slightly above your elbows.

Your chair should have a high enough back so you feel



fully supported and don’t need to use any effort to sit
up straight.

The seat of your chair should be flat rather than tipped
backward.

You should be able to stretch out your legs under your
desk so your hamstrings aren’t constantly contracted.

While working at your computer, you should be in a
relaxed, neutral position. Check in with yourself
periodically throughout the day and remind yourself of
what that feels like.

If you aren’t comfortable sitting to do your work,
consider a standing desk or an adjustable-height table.
Consider switching between sitting and standing to
work throughout the day so you don’t develop
damaging postural habits by staying in the same
posture all day long.

Sitting on the Couch
When you’re at home, consider the ergonomics of the areas
where you spend the most time. For example, if you spend
time every day relaxing on the couch, either watching
television, reading, or using electronics, notice the way you sit
or lie on the couch. Do you tend to lean to one side or the
other? If so, try to switch sides, or find a comfortable neutral
position in which you can relax.

When watching television, make sure you can look straight
ahead at the screen rather than having to turn your head to see.
Also consider the couch itself: the higher the back, the easier it
will be for you to sit up straight without straining your neck.
You can use pillows behind your back and neck to create the
ideal supportive setup.

Sleeping Position



Aside from where you work, the place where you likely spend
the most time is your bed, so you should put some thought into
your ideal mattress, pillow, and sleeping position. Having
inadequate support or sleeping in unnatural positions can
cause or worsen muscle tension and pain.

The main thing to consider is the alignment of your spine
while you’re sleeping. You spend six to eight hours every
night in this position, so imagine standing in that same
position all day. When you’re sleeping, your spine should be
aligned from your tailbone all the way up to the top of your
head.

If you sleep on your back, you should use either a very thin
pillow or no pillow at all. Lying on your back and using a
thick pillow is equivalent to standing with your head jutting
forward all day. If you have back pain, consider sleeping on
your back with a pillow under your knees; this will take the
pressure off your lower back and allow your spine to rest in a
neutral position.

If you sleep on your side, use a pillow that allows your neck to
be straight. Formed pillows that provide shaped support for
your neck and head are wonderful for side sleeping. Mattress
firmness is quite important for side sleepers. Your hips and
shoulders must be able to sink down a bit so that your spine
remains straight, as shown in Illustration 27. Appropriate
mattress firmness depends on body weight; the heavier you
are, the firmer your mattress should be to provide the right
amount of support. Side sleepers may find that putting a small
pillow between their knees improves overall alignment and
reduces lower back pain. If you tend to sleep only or mostly on
one side, you should try going back and forth so that you
spend equal time sleeping on both sides.



Illustration 27: Correct side-sleeping position
(elenabsl © 123rf.com)

If you sleep on your stomach, I strongly encourage you to start
sleeping on your back or your side. Stomach sleeping causes
tension and pain because your neck is turned to one side or the
other, contracting muscles in your neck and shoulders. Lying
on your stomach also puts pressure on your lower back. It may
take some time to train yourself to sleep on your back or your
side, but it will be worth it in the long run.

In general, sleeping on your back is the healthiest way to
sleep. Sleeping on your back allows your body to be in a
completely neutral position, with your spine straight, your
limbs extended, and your muscles relaxed. Unfortunately,
many people find it difficult to sleep this way. Lying on your
side or your stomach feels more conducive to sleeping, largely



because you feel more protected in those positions.

If you want to train yourself to sleep on your back:

Lie on your back for a while when you first get into
bed at night. Start without a pillow under your head for
a few minutes. If using no pillow is uncomfortable or
painful, try gradually decreasing the thickness of your
pillow (you can use a folded towel if you don’t have a
thin pillow). Gradually increase the time you spend on
your back, and let yourself relax as much as possible.
Over time, you may start falling asleep on your back
without even trying!

Lie on your back for a while when you wake up in the
morning, or if you wake up in the middle of the night.
The more time you spend lying on your back and
relaxing, the more mentally and physically comfortable
it will become.

Use a weighted blanket. These are often recommended
for anxiety sufferers, but a weighted blanket can help
anyone feel safer and more protected, and make it
easier to fall asleep on your back.

Choose Your Footwear Carefully
Humans evolved wearing no shoes at all, and your feet are
designed to hold your body weight with no additional support.
It might not feel like that if you’re accustomed to wearing
thick-soled sneakers, arch support inserts, or high heels,
however. This is because your posture, movement patterns,
and the resting level of tension in the muscles of your feet and
legs have adapted to your footwear.

Consider the fit of your shoes. If they’re too tight or
restrictive, you might get bunion pain or cramping in the
muscles of your feet. If your shoes are too loose, the way that
you walk and run will be affected and you may experience hip,



knee, or ankle problems. Your shoes should be roomy enough
that your feet truly feel comfortable, yet fitted enough that
your feet don’t slide around inside your shoes as you walk and
run.

The soles of your shoes should be flexible. You should be able
to hold your shoe by the heel and toe and fold it in half. A
flexible sole allows the muscles of your feet to do their job,
and allows you to move in a way that is most similar to being
barefoot.

In general, the soles of your shoes should be as thin as is
comfortable for you. Here’s why: If you wear thick-soled
sneakers, having extra cushioning under the heel allows you to
strike the ground harder than you would if you were barefoot.
Heel-striking puts unnecessary strain and pressure on your
feet, ankles, and knees, and contributes to poor overall body
mechanics. Thin-soled shoes tend to promote better full-body
movement patterns.

That being said, humans evolved to walk and run on dirt and
grass rather than concrete. If you’re walking or running long
distances on concrete, you may find that you’re more
comfortable wearing sneakers with some cushioning.
Ultimately, the amount of cushioning in your sneakers is not
the most important thing—it’s your walking and running form.
If you do wear sneakers with thick soles, make sure they’re
flexible, and consider having your walking or running form
analyzed to ensure you’re not heel-striking.

Some of you may not like to hear this, but you knew it was
coming: Don’t wear high heels. Any shoe that has a raised
heel shifts an unnatural amount of weight onto the ball of the
foot, especially onto the big toe joint. For this reason, high
heels are one of the main causes of bunion pain. Raised heels
also keep the Achilles tendon and the muscles of the foot and
calf in a shortened state for long periods of time, leading to
chronic tightness, muscle cramps, and plantar fasciitis.

Lastly, I recommend varying your footwear from day to day,
especially if you spend a lot of time on your feet. This will



help prevent you from developing poor body mechanics and
habitual tension in the muscles of your feet and legs.

Take some time to go through your closet and take stock of
your footwear. Find the shoes that are comfortably fitted with
thin, flexible soles and no raised heels; these are the shoes you
should be wearing the majority of the time. Remember, your
natural movement patterns should not be altered by the shoes
you wear.

Stop Trying to Look Tough
We touched on this subject in chapter 13, but it’s important to
note that athletes are not the only ones guilty of hurting
themselves by toughing it out. Many people keep quiet about
their pain because they don’t want to be viewed as weak or
they worry that their family and friends are sick of hearing
them complain. Unfortunately, the result of ignoring your pain
is that you may be making the problem worse.

Please stop ignoring or hiding your pain. Acknowledge it, and
resolve to find a way to address it. It takes a tough, intelligent
person to know when to rest and take care of their body.
Remember, this is the only body you get for your entire life.
Don’t make yourself suffer now or in the future just because
you’re worried about looking tough.

Make Self-Care a Priority
Make it your most important priority to take care of yourself.
This can be difficult for many of us: Other things seem more
important or urgent, like getting work done and taking care of
your kids, and it’s easy to put yourself last. You do not need to
feel guilty about taking time to take care of yourself. Good
self-care practices will allow you to be more productive at
work and to be a better parent and spouse.

If you’re in pain, one aspect of your self-care must be getting
yourself out of pain and keeping yourself out of pain. You
should practice Clinical Somatics exercises every day so you



can continue to improve your posture and movement and keep
your muscles loose. Just like eating healthy and exercising, the
results are cumulative. You will reap far more benefits from
Clinical Somatics exercises when you practice them regularly.

Another aspect of self-care for every person must be physical
exercise. Get moving in whatever way is enjoyable and
accessible for you. Regular exercise increases energy, reduces
pain, reduces stress, improves mood and mental health,
promotes better sleep, increases muscle strength and
endurance, strengthens the immune system, and reduces the
risk of developing lifestyle-related diseases.

Another mandatory aspect of your self-care routine is taking
time to relax. This may include different activities for different
people: taking a hot bath, watching your favorite TV show,
reading a book, socializing with friends, or spending some
quiet time alone. Whatever makes you feel relaxed, do it
regularly. Reducing your overall stress level will reduce your
muscular tension and pain, improve your mood, improve your
relationships, make you more productive, and increase your
life span by reducing the risk of stress-related diseases.

If you catch yourself making excuses for why you don’t or
can’t take care of yourself, I invite you to let them go. When
you make excuses, you prevent yourself from living the
happiest and healthiest life possible. No one else can do it for
you—you are the only one who can take care of yourself. For
many of us, that means tearing up your list of excuses and
making a commitment to take care of yourself as best as you
possibly can.

Build self-care into your schedule and make it nonnegotiable.
Print out your weekly schedule, including work, activities, and
self-care, and post it somewhere so you hold yourself
accountable to it. You can improve your quality of life, prevent
future health problems, and lengthen your life by making self-
care a priority.

Don’t let your excuses keep you stuck and in pain.



Expect to Get Better
You know from our discussion of the placebo effect in chapter
2 that if you expect to get better, you generally will. But the
opposite is also true: If you expect to get worse, you generally
will. When you’re in pain, it can be difficult to believe you’ll
get better. But finding a way to have a positive attitude is one
of the best things you can do for yourself.

The increase in pain from negative expectations is referred to
as nocebo hyperalgesia, and research has shown how this
effect occurs at a neurobiological level. Brain-imaging studies
show increased activation of a pain pathway known as the
medial pain system when subjects expect that a stimulus will
be painful. So it’s important to understand that having a
negative expectation doesn’t just mean that you’ll report your
pain as being worse—it means you’ll actually experience more
pain.

Researchers have found they can predict which surgical
patients will experience greater postoperative pain based on
presurgical assessment using the Pain Catastrophizing Scale.
The scale measures how fixated the patients are on their pain,
to what extent they magnify their pain and expect that it will
get worse, and their feelings of helplessness. The more
patients catastrophize about their pain before the surgery, the
more pain they experience afterward.

Over the course of your life, you develop habitual ways of
thinking just as you develop habitual ways of standing and
moving. It’s easy for you to get stuck in old thought patterns.
It can be difficult to get objective feedback on how you think
and even more difficult to listen to the feedback rationally,
learn from it, and change. But as a friend of mine says, “Don’t
believe everything you think.” Just because you think
something doesn’t mean it’s true. You need to remain open-
minded so you can learn new things and get new results.

Your habits make you comfortable, and changing your deeply
learned thought and motor patterns takes effort and willpower.



If you find yourself thinking negatively about your pain, stop
yourself and try to think about your situation in the opposite
way. Instead of telling yourself, “My back is just going to get
worse and worse. I’ll never be able to hike again,” practice
thinking, “My back is going to get better! This pain is going to
go away and I’ll be so excited to go hiking again!”

With practice, positive thinking will become easier and even
habitual. And remember, positive thinking won’t just improve
your attitude—it will actually reduce your experience of pain
on a neurobiological level. It will also change your behavior. If
you think you can get better, you’ll be more diligent about
practicing self-care exercises daily because you’ll believe they
will work.

Don’t Expect Change to Happen
Overnight
It’s tempting to believe in fast results and miracle cures. But if
you’ve ever tried any diet or exercise plan that promises
results in a short amount of time, you’ve learned from
experience that lasting change rarely comes quickly or easily.

This is especially true when it comes to getting out of pain and
changing deeply learned motor patterns. You’ve spent your
entire life developing the habitual patterns that now cause your
pain, so it’s unreasonable to expect that they can be
permanently changed and that your pain will go away in a few
days or weeks. Embarking on a process to change habitual
patterns is like beginning a journey without knowing exactly
where it will take you or when you’ll arrive.

Like any learning process, you’ll get out of it what you put
into it. Practicing Clinical Somatics exercises every day for 20
to 30 minutes is ideal, though there is no harm in practicing for
longer periods of time. Just keep in mind that your learned
motor patterns, your proprioception, and the tissues of your
body can only change so fast. Doing more will not necessarily
get you better or faster results, and slow change is best, in



general. Your progress will have more to do with how you
practice the exercises and how well you’re able to integrate
what you’ve learned from the exercises into your daily life.

You may find it helpful to keep a journal or log of how you
feel every day. Each day you can note whether or not you did
your Clinical Somatics exercises and rate your pain on a scale
of 0 to 10. You can also make notes about what might have
affected your pain that day, such as activities you did, your
sleep pattern, and your mood. Keeping a log like this can help
you track your progress, notice patterns in your pain, and
identify which exercises and self-care routines are most
helpful for you.

You can go to this link to download a Clinical Somatics
exercise tracking log:

somaticmovementcenter.com/exercise-tracking-log

Keep in mind that your improvement will probably not follow
a straight upward path. There will be days when you feel great
and other days when you don’t. You may be pain free for
months and then have an old pain suddenly return or a new
pain emerge.

Making changes in your posture and movement, even when
they’re changes for the better, can cause some soreness or
discomfort simply because you’re using your body in an
unfamiliar way. Going through a process of change is rarely a
smooth journey. You’ll encounter some bumps in the road, but
the most important thing is that you’re heading in the right
direction.

Don’t Wait
The longer you let your pain persist, the more damage you can
do to your body and the more sensitized your nervous system
can become. The best thing you can do for yourself is to stop
simply managing your pain and find a way to address it in a
constructive way. Don’t wait—do it today!

https://somaticmovementcenter.com/exercise-tracking-log
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Moving Forward

SIMPLY UNDERSTANDING HOW TO CHANGE your learned motor
patterns may not be enough. To get out of pain, you need to
shift your attitude. You must expect to improve over time
instead of gradually breaking down as you age. You must
understand that you’re supposed to feel wonderful and
comfortable in your body throughout your life.

Next, you must accept responsibility for your health and be
willing to do the work that keeps you healthy. Many doctors
and patients pursue treatment that offers an easy fix, even if
that fix is only temporary and comes with side effects. That
approach is “easier” than putting in the time and energy to take
care of your health for the long term. But there are very few
quick fixes or miracle cures. You must learn to be self-
sufficient, and appreciate how incredible it is to be able to take
steps to improve your health instead of hoping that others will
fix your problems for you.

If you’re like many people, you don’t become motivated to
take care of yourself until your health begins to decline. Most
pain and disease conditions exist on a spectrum, and you must
get to a certain threshold in order to be diagnosed and treated.
By that time, your condition has already progressed to the
point at which a great deal of time and treatment will be
required to alleviate or eliminate it.

It’s much simpler, easier, and cheaper to take a preventive,
proactive approach to your health than to wait until something
bad happens. You know you need to eat well and exercise in
order to prevent obesity, diabetes, and heart disease, but do
you actually practice these habits? Now it’s time to recognize
that you must maintain your sensorimotor awareness and
practice Clinical Somatics exercises throughout your life to
prevent pain, recurring injuries, and musculoskeletal
degeneration.

In his book Man’s Supreme Inheritance, F.M. Alexander



writes, “The great phase in man’s advancement is that in
which he passes from subconscious to conscious control of his
own mind and body.” Practicing Clinical Somatics exercises
will help you regain conscious control of your mind and body
and give you the freedom to change old habits that have been
keeping you in pain. It will also give you tools to create new
habits that will allow you to perform better in sports and in all
of your daily movements.

Like Alexander and Hanna, I imagine a world in which people
don’t suffer needlessly from lifestyle-related chronic diseases
and pain. A world in which patients take control of their own
health and heal themselves as much as possible. A world in
which people put their well-being first, and expect their
quality of life to keep getting better over time. With each
person that takes responsibility for their health, we get one
step closer to that world.

That world starts today. It starts right now, right here, with
you. Learn to master your muscle memory, transform your
health, and live your best possible life.

I invite you to get started right away with the following
exercises:

Clinical Somatics Exercises
I recommend you download and print your free Clinical
Somatics exercise tracking log:

somaticmovementcenter.com/exercise-tracking-log

Place it where you will see it every day; this will remind you
to do your exercises, which will help you increase your
awareness and understanding of your body.

In addition, it’s a great tool to help you track the intensity of
your pain from day to day so you can see your results and
celebrate your successes as you learn to relieve your own pain.

Here is the complete list of Clinical Somatics video lessons
that come free with this book:

https://somaticmovementcenter.com/exercise-tracking-log


Straighten rounded posture:
somaticmovementcenter.com/posture-exercise

Release the muscles of the lower back, alleviate
hyperlordosis, alleviate lumbar disc problems, and
prevent lower back spasms:
somaticmovementcenter.com/back-pain-exercise

Alleviate idiopathic scoliosis:
somaticmovementcenter.com/scoliosis-exercise

Alleviate sciatica and piriformis syndrome:
somaticmovementcenter.com/sciatica-exercise

Alleviate thoracic outlet syndrome:
somaticmovementcenter.com/thoracic-outlet-
exercise

Release the iliopsoas:
somaticmovementcenter.com/iliopsoas-exercise

Alleviate functional leg length discrepancy:
somaticmovementcenter.com/leg-length-exercise

Alleviate plantar fasciitis:
somaticmovementcenter.com/plantar-fasciitis-
exercise

Alleviate carpal tunnel syndrome:
somaticmovementcenter.com/carpal-tunnel-exercise

Relieve temporomandibular joint pain:
somaticmovementcenter.com/tmj-exercise

Relieve tension headaches:
somaticmovementcenter.com/headache-exercise

Alleviate frozen shoulder:
somaticmovementcenter.com/shoulder-exercise

https://somaticmovementcenter.com/posture-exercise
https://somaticmovementcenter.com/back-pain-exercise
https://somaticmovementcenter.com/scoliosis-exercise
https://somaticmovementcenter.com/sciatica-exercise
https://somaticmovementcenter.com/thoracic-outlet-exercise
https://somaticmovementcenter.com/iliopsoas-exercise
https://somaticmovementcenter.com/leg-length-exercise
https://somaticmovementcenter.com/plantar-fasciitis-exercise
https://somaticmovementcenter.com/carpal-tunnel-exercise
https://somaticmovementcenter.com/tmj-exercise
https://somaticmovementcenter.com/headache-exercise
https://somaticmovementcenter.com/shoulder-exercise


How to Learn More
I HOPE YOU MOVE FORWARD with the knowledge you gained in
this book by learning Clinical Somatics exercises so that you
can prevent, alleviate, and eliminate your pain and improve
your overall health. If you want to have one-on-one lessons or
attend group classes, seek out your nearest certified Clinical
Somatic Educator or Hanna Somatic Educator.

If there are no certified educators near you, I offer online
courses that teach advanced Clinical Somatics self-care
exercises. These online courses teach the exercises one by one
through video demonstrations, audio classes, and written
descriptions. The courses are a wonderful way to learn the
exercises at home. They give you the tools you need to
develop a regular practice, improve your posture and
movement, and keep yourself out of pain for the rest of your
life.

To learn more and register for the courses, go to:

somaticmovementcenter.com/learn-somatics-exercises

https://somaticmovementcenter.com/learn-somatics-exercises
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One Last Thing …
Thank you for reading! If you found this book useful, I’d be
very grateful if you’d post a short review on Amazon. I read
every comment personally and am always learning how to
make this book even better. Your support really does make a
difference.

Search for The Pain Relief Secret by Sarah Warren to leave
your review.

Thanks again for your support!
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