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CHAPTER 1

YOU MIGHT AS WELL  
START SMOKING, REALLY?

Walk into any office in America, and you’ll hear the furious patter of 
computer keys and chatter between co-workers sitting in cubicles. You 
live in a sedentary culture, and studies show that all your sitting and 
inactivity is taking a toll on your health. 

Dr. James Levine is the director of the Mayo-Clinic Arizona State 
University Obesity Solutions Initiative and has studied the adverse ef-
fects of sitting for years. He sums up his findings in two sentences: 

“We are sitting ourselves to death. Sitting is more dangerous  
than smoking, kills more people than HIV, and is more  

treacherous than parachuting1.”

Dr. Levine is the one who coined the term—“sitting is the new smok-
ing”—and he’s not the only one who believes it. According to a 13-year 
study by the American Cancer Society, Americans who sit for six or 
more hours a day versus three or fewer hours have a dramatically great-
er risk of dying prematurely from a preventable illness like heart disease, 
diabetes, or cancer. They also found that a man who sits more than six 
hours a day has an 18 percent increased risk of dying from heart disease 

1 Gerstacker, Diana. Sitting is the new smoking – 7 ways a sedentary lifestyle is 
killing you. www.theactivetimes.com. 2014. Date accessed Oct 11 2016. 
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and a 7.8 percent increased chance of dying from diabetes compared 
with someone who sits for three hours or less per day2. 

Further, in a 12-year study of more than 17,000 Canadians, re-
searchers found that the more time people spent sitting, the earlier they 
died—regardless of age, body weight, or how much they exercised3.

If that’s not enough to make you concerned, consider this: a 2013 
survey of nearly 30,000 women found that those who sat for nine or 
more hours a day were more likely to be depressed than those who sat 
fewer than six hours a day, discovering that prolonged sitting reduces 
circulation, causing fewer feel-good hormones to reach your brain4.So, 
if you understand the importance of the caution that sitting is the new 
smoking, you know that sitting is bad for your health—even if you get 
a lot of exercise. The bottom line is this: quit sitting so much. But if and 
when you do, do it differently. We’ll get to that in a minute. 

Now you may think that just getting 30-60 minutes of exercise 
per day is all you need to stave off the harms of sedentary living. Just 
walk for 30-60 minutes or get some form of exercise and you’re con-
sidered “active”—case closed. However, a growing body of research 
shows that people who spend multiple hours per day attached to a seat 
die at an earlier age than those who sit less—even if those sedentary 
people exercise. 

Marc Hamilton, Ph.D., Professor and Director of the Inactivity 
Physiology Department at Pennington Biomedical Research Center 
discovered that a key gene (called lipid phosphate phosphatase-1 or 

2 Patel, Alpa et al. Leisure time spent sitting in relation to total mortality in 
a prospective cohort of US adults. 2010. American Journal of Epidemiology, 
172(4):419-429

3 Katzmarzyk PT et al. Sitting time and mortality from all causes, cardiovascular 
disease, and cancer. Med Sci Sports Exerc. 2009 May;41(5):998-1005. doi: 10.1249/
MSS.0b013e3181930355

4 Van Uffelen et al. Sitting time, physical activity and depressive symptoms in mid- 
aged women. 2013. American Journal of Preventative Medicine, 45(3):276-281
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LPP1) which helps prevent blood clotting and inflammation is signifi-
cantly suppressed when you sit for a few hours. “The shocker was that 
LPP1 was not impacted by exercise if the muscles were inactive most of 
the day. Pretty scary to say that LPP1 is sensitive to sitting but resistant 
to exercise,”Dr. Hamilton says5. 

So, even if you are getting one full hour of exercise per day, it’s still 
not enough to counteract the 8-10 hours of sitting you’re probably do-
ing. In other words, you’re considered to be an “active couch potato” if 
you don’t have a job that keeps you moving. 

So, what do you do when you’re getting the recommended 30-60 
minutes of exercise per day but are still glued to a chair the rest of the 
time? There aren’t many solutions if you sit in a “traditional” chair be-
cause it doesn’t allow you to move around. Getting up and taking an 
exercise break helps, yet that doesn’t allow you to be active like a mobile 
worker who is on their feet all the time. Plus, simply “taking breaks” 
isn’t very conducive for today’s computer-centric workforce. You need 
balance, mobility, and movement; you require activity and rest. Healthy 
stress with structural support is the key.

I know this sounds like a big order. It is. We can fill it for you, read on.

This book will share the essential details of how sitting, bad posture, 
and lack of activity is harmful. Sure, you probably slouch a lot and don’t 
see much of an effect on your posture when you look at yourself in the 
mirror. However, poor posture and lack of activity could create a lot of 
health problems over time. 

We’ll also cover how to remedy some of the ailments you may be 
going through right now, how to prevent them from occurring, or reoc-
curring. Most of these solutions involve simple exercises that only take 
1-2 minutes to do, and—most importantly—being more active. 

5 Theodore W Zderic and Marc T Hamilton. Identification of hemostatic genes 
expressed in human and rat leg muscles and a novel gene (LPP1/PAP2A) suppressed 
during prolonged physical inactivity (sitting). 2012. Lipids in Health and Disease, 
11(137)
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Whether you currently suffer from chronic lower back pain, recur-
rent headaches, allergies, breathing difficulties, digestive problems or 
virtually any other type of ailment, this book offers some type of solu-
tion or idea for you. 

While this book will not go into extensive detail of every possible 
health condition, it will help you better understand why your body may 
not be functioning at an optimal level and offer you simple ideas to un-
lock your body’s full potential. We will cover a good deal of anatomy, 
but I have not written this to be an exhaustive account of human anato-
my or manual therapy techniques.

Face it. Your body is yours to manage. You can easily learn the skills 
and tips and even some of the simple medical knowledge your practi-
tioner wants you to have. There’s only one person that can follow you 
around and care for you 100% of the time. That’s you.

Through the course of the book, we will offer insights of thought 
into the workings of the human body—in particular the musculoskele-
tal system—that you may not have realized before, no matter if you are 
a doctor, therapist, or layperson alike. While this book will not teach 
you how to treat patients, it does provide, no matter your trade or ex-
perience, a better understanding of your body and how to preserve its 
best health. 

Why is it important to understand your musculoskeletal struc-
ture to maintain optimum health? Those that have knowledge of hu-
man anatomy, even if only at a novice level, have more kinesthetic 
sense and body awareness than those who do not. A study found that 
people with back pain who underwent a 40-minute lesson on back 
pain and ergonomics were statistically less likely to complain of back 
pain one year later6. Because they have a better understanding of how 
the body functions, these individuals are more apt of knowing when 

6 Larsen, Weidick, Leboeuf-Yde, Can passive prone extensions of the back prevent 
back problems? Spine. 2002 Dec 15;27(24):2724-52
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their skeletal structure has gone awry and can, therefore, take action 
to correct it promptly. 

Imagine your body as a valuable luxury car. Sure, you can turn on 
the ignition and drive it down the road without thinking about it. But if 
you take a minute to go through the instruction manual you can easily 
learn how to optimize the sound system, adjust the stereo, and work the 
adaptive cruise control. In other words, you’re more likely to get the best 
life-long driving experience from your investment by spending a little 
time learning how it works.

Along the way, we will take a look inside the creative mind and pro-
cess of Dr. Dennis Colonello, a prominent California based chiroprac-
tor. In over 30 years of practice, he has risen to the top of his field and 
has become the trusted personal treatment expert for a “who’s who” of 
Hollywood stars. Additionally, he has been the treating doctor for the 
Los Angeles Lakers, Dallas Mavericks, Miami Heat, Oakland Raiders, 
Canadian Olympic women’s basketball and wrestling teams, and nu-
merous individuals competing in the NBA, NFL, and Olympics. Dr. 
Colonello is currently the team chiropractor for the Los Angeles Clip-
pers as he maintains an office in downtown Beverly Hills. Dr. Colonello 
guided the writing of this book and has become my personal and pro-
fessional mentor. I encourage you to read on and take responsibility for 
your education. This manuscript will help you better understand and 
appreciate the complexities and potential of the human body you have 
the responsibility to operate and care for. 

Increasing your awareness naturally leads to better control – and 
therefore efficiency – of bodily movements. This book will provide you 
with the knowledge and tools necessary to avoid loading your body in 
harmful ways. 
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In conclusion, reading this book and implementing the knowledge 
has the potential to add more healthy years to your life. 

The previously mentioned Dr. Levine said that we lose two hours 
of life for every hour we sit. Don’t let that be you. Read this book and 
make choices that promote a longer, pain-free, energetic life. You are 
in charge.
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CHAPTER 2

CONFESSIONS OF A  
“BEVERLY HILLS” CHIROPRACTOR…

It is important to understand that the advice you’re about to discover 
in this book is not the “typical” dialogue that you’ll hear in the main-
stream. Many doctors out there would prefer you to take a pill to “cure” 
your ailment. Make no bones about it, unless you’re taking an antibi-
otic, frequently all you’re doing is masking symptoms when you take 
pills. That’s simple work for the doctors because you get an “effect”: your 
“complaint” goes away. It’s better for drug companies who are making 
money off of you. But it’s not helping you get rid of your back pain and 
whatever ailments you may be enduring right now. Are drugs masking 
pain the answer for you?

I encourage you to read this book with an open mind.

It must be understood that Dr. Colonello is not your average chiro-
practor. In fact, many of his patients do not consider him a chiroprac-
tor, more aptly a healer in a league of his own. The moment he puts his 
hands on you, you get a sense that he knows something nobody else has 
known before. It is as if he’s uncovering the inner secrets of your body 
with a sensitive, powerful touch. He simply reads you. That feeling is 
hard to put into words, yet you know it is an intuitive, empathetic and 
insightful awareness. When you enter his treatment room for the first 
time, you innately know that you’ve come to the right place for the com-
munication called “healing.” 
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I first met Dennis when a mutual friend of ours brought me in to see 
him because I had been having back trouble. Months earlier I had in-
jured myself while diving from some height and entering the water like 
a contortionist with the heels of both feet near my ears. Having never 
been to a chiropractor before, and holding a negative stigma of chiro-
practors in my mind, I was nervous to be treated by Dennis. Assured of 
his skill by our friend, I consented to his treatment. He had me lie down 
on the table, wiggled my ankles, and then told me he was about to do 
something that may cause a loss of sensation in my feet. A wave of fear 
washed over me, yet my intuition led me to consent again. He adjusted 
my back with a powerful thrust of his palm, and sure enough, I couldn’t 
feel my toes for a moment. As the sensation came back, I could already 
sense that my body was changed. It was like he had hit a reset button 
on my nervous system. Having not been able to bend over far enough 
to grab my knees just moments before, I could now touch my toes with 
no pain. I was stunned but tried to maintain my composure. It was an 
emotional experience for me because I had never experienced that type 
of instant “healing” at the hands of another human.

At that moment, I knew I wanted to learn to do what he does. At the 
time, I had my heart set on becoming an emergency room physician. I 
had already earned my acceptance to medical school, and matriculation 
was only a few months away. Having never been exposed to this type 
of treatment before, I became obsessively interested in how he was able 
only to use his hands and spend no more than 15 minutes working on 
me—yet I had a near complete resolution of my symptoms that had 
been bothering me for months. 

I wrote an email to the medical school to which I had been ac-
cepted and gave up my seat. Within a few weeks, I was accepted into 
a local chiropractic program, and my journey to become a healer with 
my hands began. 

Contrary to the visual you may get when you hear the word “healer,” 
there are no chimes, burning incense, or sounds of crashing waves in 
Dr. Colonello’s treatment room—the environment is quite lively. Cars 
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buzz on the Boulevard two floors below, and a cacophony of muffled 
music and laughter emanate from his training gym on the other side of 
the wall. Nothing about his office screams clinical or uptight, and once 
you’re inside, you feel like you are family. It’s almost hard to imagine 
that behind the closed treatment-room doors of such a casual office, 
chiropractic miracles are taking place on a regular basis. 

Dr. Colonello has a sturdy frame, broad strides, and moves with 
purpose. His footsteps are a familiar sound to everybody in the office, 
as is his exuberant positivity, which gives him the aura of a motivational 
coach. His facial features project his inner leadership mentality which 
is both authoritative and driven. The second he reaches out his impres-
sive hand to introduce himself, and you grab it, you feel the “melt.” The 
transformative expression of resolved focus drops from his face and you 
are overtaken with his warmth and kindness of heart. His smile and his 
full laugh are heartfelt and comforting. He is authentically himself and 
instantly allows you to be the same.

Not known as one to wait around for things to happen, Dr. Colonel-
lo is always on the move, constantly working on one of his patients or on 
the phone managing one of his many projects. Getting an appointment 
can sometimes take weeks, or longer during basketball season when he 
works as the team Chiropractor for the Los Angeles Clippers. 

When you do finally get the chance to squeeze into Dr. Colonel-
lo’s schedule, you are promised a memorable treatment. He begins as 
any doctor would, questioning your symptoms and obtaining all infor-
mation pertinent to your case, including reading over MRI findings or 
other diagnostic documents you may have brought in with you, all the 
while internally deliberating to what degree he can help you. 

When you lie down on his treatment table, he first grasps your an-
kles and closes his eyes. Then, as if playing a game of sharp-shooting 
pool, he calls out where in your body you have a mechanical dysfunc-
tion, and gets to work putting your body straight. 

As you read on, you will see in later chapters how musculoskeletal 
dysfunctions throughout the body are interconnected with each oth-
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er and with our internal organs. You’ll see why it is important to treat 
your entire body, not just the area of your pain or complaint, during 
every session. For now, it is enough to state that there is a connection 
between poor posture and dysfunction in your musculoskeletal system. 
The proper alignment of bones, muscles, fascia, ligaments, and tendons 
have a massive impact on your overall health. 

Dr. Colonello earned his chiropractic degree from Canadian Me-
morial Chiropractic College in 1979. It wasn’t long after graduating that 
he was seeing up to 150 patients a day, many coming from hundreds of 
miles away. 

Dennis maintained a successful early career by more than treating 
patients. He became adept at opening practices and training staff then 
selling his portion profitably. In a manner, he was a one-man franchise 
distributor in Canada. Always a practitioner looking for tools to help 
his clients help themselves Dennis came to be an accomplished inventor 
of chiropractic tools as well. He had his first taste of commercial suc-
cess with an invention he created to protect the spine while performing 
abdominal crunches – the Abdominizer. The Abdominizer sold over 
1.5 million units worldwide through an infomercial in 1988. Its suc-
cess solidified Dennis’s place in the world of consumer and commercial 
product design. 

Riding the success of the Abdominizer, Dennis moved to Los Ange-
les and began inventing full time. His many projects included designing 
fitness products for Fitness Quest and the Nordic Track Corporation. 
Dennis suspended his patient practice for a full ten years and worked 
solely as a product developer. 

When he finally decided to practice Chiropractic again, Dennis be-
gan doing house calls in the Los Angeles area. Soon the house calls we 
so many that he opened an office in Studio City in a small building he 
shared with a Podiatrist. He was given a small treatment room in the 
building, and quickly became the go-to chiropractor for many of Hol-
lywood’s celebrities, executives, and professional athletes. Limousines 
routinely dropped off high-profile clients at his inconspicuous neigh-
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borhood office, which mind you was approximately the size of a small 
bedroom and lacked even the simplest luxury of a window. 

Dennis was eventually offered by one of his patients a 1,600 square 
foot office space in a premier Beverly Hills building where he eventually 
moved his practice. Since then, Dennis has built a reputation as the Chi-
ropractor-to-the-Stars. His practice draws numerous A-list celebrities, 
musicians, TV personalities, professional athletes, business tycoons, 
and even persons of royalty from countries around the world.

Dr. Colonello’s success stems largely from his unwavering dedica-
tion to each of his patients. Mediocre results, cookie-cutter protocols, 
and status quo thinking are not part of his modus operandi. He will stop 
at nothing until he can figure out what is causing your pain. Where most 
practitioners become satisfied with offering a good treatment, he is only 
scratching the surface. Dr. Colonello wants perfection and will not let 
up until he achieves it in you and for you. He also approaches patients 
with treatments that are unique and always possess the prerequisite cri-
teria that they in virtually no way can cause the patient harm yet also 
address their entire body. 

Having studied both Physical Therapy and Acupuncture in addi-
tion to obtaining his Doctor of Chiropractic degree, Dennis has a wide 
range of abilities, knowledge, and approaches to treating patients. He 
is without a doubt a master of his trade, having the experience of years 
of practice, ongoing education, implementation of new techniques plus 
the tireless work of honing his skills with steadfast perseverance.

As a future practicing Chiropractor myself, I am proud to have been 
an intern for Dennis for four years, and it is with great pleasure that I 
give you this manuscript—a distilled and easy to understand accumu-
lation of most everything I learned from him including my own experi-
ence working with patients and helping them live a healthier life.
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CHAPTER 3

THERE’S A KILLER  
RIGHT BEHIND YOU…IF YOU SKIP  
EVERYTHING ELSE, READ THIS

Creeping up behind you is bad posture from sitting. The killer is your 
butt, your pelvis, your sit bones, your slouch, and gravity.

Your mother told you when you were a child, “don’t make that face 
or it will get stuck that way.” Of course, once you relaxed your face, your 
features returned to normal and you quickly learned that mom was just 
trying to discourage you from frowning. She was right to an extent. If 
you were to hold that face for hours, days, months or years at a time, you 
most certainly would have eventually experienced the effects of creep, 
the deformation of tissues along lines of stress. You’ve certainly seen 
people that have spent their whole lives frowning or in bitter disgust? 
Their faces do stay that way. 

This deformation can happen to your body. Creep affects superficial 
tissues like the skin on our faces, but it also occurs beneath the skin in 
muscles, tendons, ligaments, and bones throughout the body (Figure 1).
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Figure  1  -  Wol f f ’s  L aw

Even t he  most  p opular  chairs  do  not  pre vent  you  f rom 
s louching ;  s i t t ing  upr ig ht  t akes  concent rated  e f for t .
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Prolonged static sitting exposes the entire body to creep. However, 
in this chapter, we will focus mainly on its effects relating to the spine 
and pelvis. The spine is the sole bony link between the pelvis and the 
head and is under constant compressive forces from above and below. 
When we sit motionless in our desk chairs, particularly in a slouched 
position, these forces are amplified along the length of the spine. Creep 
sets in so rapidly that after only 20 minutes of static sitting, the bones, 
ligaments, and tissues of the lower back require 30 minutes to return 
to optimal condition7. Left unchecked, creep can lead to bulging discs, 
bone spurs, inflamed nerves, unstable ligaments, weak muscles, and a 
long list of other unfavorable ailments for the body. 

Structure Determines Function
If you have a pre-existing back condition such as disc herniation or ar-
thritis, sitting for long hours in a conventional desk chair only exacer-
bates your problem. As your muscles become weak and ligaments lax 
due to the lack of movement in the pelvis and lower back, the receptors 
in your joints begin to fire asynchronously, and the motor program to 
the stabilizing musculature is lost. More simply, your muscles lose the 
ability to properly stabilize your joints, predisposing them to injury and 
degeneration. When you finally stand up, your structure is so altered 
that the ability to perform normal coordinated functions is diminished. 
These changes will not be apparent after only a day or two, but multiply 
this cycle by years of static sitting, and many of life’s simple tasks be-
come incredibly difficult. 

This is one of the leading causes for needing to see a chiropractor 
for an adjustment. Even if you do not have a “problem,” sitting can cre-
ate one. How is your posture right now that you’ve settled into to read 
this? How can you correct it without having to think about it? Read on.

7 McGill SM and Brown S. Creep response of the lumbar spine to prolonged lumbar 
flexion. 1992. ClinBiomech, 7:43
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Circulation Reigns Supreme
When you sit still, the circulation of your bodily fluids stagnates and 
subjects your body to a list of serious conditions. How does that feel to 
think about? Your prolonged conventional sitting causes poor circula-
tion and increases the risk of stroke, heart attack, cancer, diabetes, and 
numerous other potentially deadly diseases. Lack of movement breeds 
fluid stagnation, and stagnation allows cholesterol and other harm-
ful materials to build up within your arteries and organs. Your body 
is similar to the engine of a powerful machine, right now it possesses 
many working parts that need a constant flow of energy to run properly. 
In your body, this energy is provided by a steady flow of blood which 
brings oxygen and other nutrients to each of our organs including our 
hearts, lungs, brains, and muscles. Blood also takes away waste, toxins 
and carbon dioxide. If circulation stagnates, the flow of nutrition to the 
organs slows, and the functional capacity of the organ is diminished. 
Indeed, organs or tissues lacking blood supply will die or suffer dys-
function or disease. Surgeons amputate limbs that have been deprived 
of circulation for too long. 

Proper Circulation is Essential.
Just as our organs need a steady supply of nutrients, they also must have 
an efficient means for wastes to be carried away. The veins take away 
many of the end products of cellular metabolism and carry them to 
the liver for further modification and removal from the body. Other 
bodily fluids not found within the veins and arteries are filtered into a 
separate system of vessels known as the lymphatic system. Along the 
lymphatic channels, there are lymph nodes, the depots where immune 
cells wait as bacteria and other microorganisms carried in the lymph 
fluid pass through. As circulating lymph enters the nodes, the infectious 
organisms are attacked and destroyed by the immune cells. Both the 
venous and lymphatic systems must constantly circulate to be effective. 
Without proper venous circulation, blood pools and waste removal is 
hindered; without adequate lymphatic circulation bacteria and other 
invasive microorganisms are free to multiply. 



17

3. There’s a killer right behind you…If you skip ever ything else,  read this

How do you promote good circulation in your body? One of the 
simplest things you can do is move. Contraction of skeletal muscles is 
what pumps blood through your veins and lymphatic system, and in-
creasing the heart rate through exercise pumps more volume of blood 
per minute through the body. Encouraging good circulation thus reduc-
es the risk of infections and cardiovascular disease among many other 
beneficial effects. If you were to take a blood sample from a person who 
has spent the majority of their day sitting still in a chair, in their serum 
you will find signs of a depressed immune system and systemic inflam-
mation: a decreased number of white blood cells and high levels of sub-
stances like C-reactive protein (CRP), respectively. White blood cells 
are immunity cells, and CRP is a protein highly correlated with deadly 
conditions like heart attack and stroke. If you were to take a blood test 
from that same person on a day he spends much of the time moving, his 
white blood cell count will be higher and his CRP levels lower. This rela-
tionship between circulation, immunity, and inflammation is important 
to know if you want to keep your body healthy. 

I guess by now you want to keep your body healthy, right?
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CHAPTER 4

THE BACKBONE’S CONNECTED TO  
THE NECK BONE…

Look, to be fair. If you were horrible in anatomy or biology in school 
here is your chance to either catch up fast or fall asleep. I encourage you 
to suffer through the medical description of your spine here for two 
main reasons. The first you own one, and if you have issues, this will 
help you think in medical terms what may be the cause. Secondly, it will 
allow you to learn the essential mechanics that will allow you to speak 
with and understand your practitioner. There’s a lot of jargon in this 
chapter, but it’s worth knowing. If you just get lost here then skip to the 
final paragraph for cliff notes.

The Spine
The spine is a dynamic structure comprised of 24 vertebrae stacked one 
directly on top of the other (Figure 2).
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Figure  2 .  The  ver tebra l  column
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There are seven cervical, twelve thoracic, and five lumbar vertebrae. 
The vertebrae are numbered sequentially from top to bottom, with the 
C1 vertebra marking the top of the spine and the L5 vertebra the bot-
tom. The bony bumps you can see and feel traveling vertically up your 
back are the tails of the vertebral bones – the spinous processes. The 
spinal bones have a thick anterior portion – the bodies – which provide 
the bulk of support for the spine. By comparison, the posterior portions 
of the vertebrae form a ring through which the spinal cord passes. The 
posterior aspects of the vertebrae also form gliding joints that allow the 
vertebrae to bend and twist in a controlled manner. 

At the lower end of our spines are the sacral and coccygeal bones, 
the base upon which the rest of our spine sits. The sacrum is wedged 
between the two hip bones – the ilia – and serves as a pivot point around 
which our ilia rotate as we walk, run, and jump. The overall shape of the 
sacrum is triangular, with the base pointing toward the head and the 
peak pointing toward the feet. The sacrum is different from the verte-
brae in that it is a fusion of five vertebral bones, a joining process that 
begins when we are born and may continue up into our thirties (see 
Figure 2).
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At the top of our spine rests the skull, which balances delicately on 
the first of our neck vertebrae, the atlas. The skull has two parts, the neu-
rocranium, and the viscerocranium, the former being the dome-shaped 
bones of the skull – the vault – and the latter being the bones of the base 
of the skull. The dome of our heads is not one continuous bone, but 
rather an aggregate of many bones that articulate with one another. If 
you were to examine the fossil of the skull, you would see the prominent 
sutures where each of the skull bones meets, like stitching joining the 
tiles of a quilt. 

Consider the following simple example of how simply and unusu-
ally alignment can be affected: to allow for easier passage of the baby 
through the birth canal, the skull bones at birth have the freedom to 
glide over one another, in effect allowing the cranium to decrease in 
size. Following passage, the individual bones should return to their 
normal positions, however, in many cases, they do not because of a 
strenuous labor in which the infant’s skull may have been compressed 
forcefully under the contractions of the mother’s pelvic muscles. This 
can result in a cranial strain, the abnormal alignment of the skull, an of-
ten over-looked condition and one not known by most. This can create 
lifelong symptoms anywhere in the body. Few doctors practicing today 
acknowledge the existence of these cranial strains, and even fewer know 
how to treat them appropriately. Imagine living into adulthood unaware 
of having such an undiagnosed condition.

When we are born, our spines are arranged in the shape of a C by 
the fetal position, from tailbone to skull. As months go by, our cervical 
bones develop a secondary curve to accommodate keeping the head up-
right, and soon after that our lumbar spine adopts a similar secondary 
curve as our stomachs hang toward the floor in the crawling position. 

The alternating curves of the spine demonstrate the concept of dy-
namic spinal compensation. The spinal curvatures alternate convexi-
ties from section to section elegantly in a fashion that achieves balance 
throughout the structure. Naturally, there is a slight lordosis (posterior 
concavity) of the lumbar and cervical regions of the spine, while the 
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thoracic spine curves the opposite direction into a kyphosis (anterior 
concavity). When the lumbar lordosis is increased, the thorax reactively 
hollows in the front, thus thrusting the shoulders and head forward. In 
an attempt to counterbalance this forward displacement of our thorax, 
the neck then sways back to keep our eyes up, creating a hyperexten-
sion of the cervical spine. The posture just described is a very common 
postural fault known as a slouched position, and is a common result of 
sitting still for too long (Figure 3).

Figure  3 .  The  s econdar y  c ur ves  of  t he  neck  and 
lower  back  are  ter med lordot ic  c ur ves ,  w hi le 

t he  pr imar y  c ur ves  of  t he  t horax  and  t ai lb one 
are  ter med kyphot ic  c ur ves
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 The Neck 
As mentioned before, there are seven vertebrae in the neck, and they are 
the smallest of all the vertebrae (Figure 4). 

Figure  4 .  B ony  anatomy of  t he  cer v ica l  ver tebrae
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Flexion, extension, lateral bending and rotation movements are all 
possible in the neck. The base of our skull, or the occiput (C0), and the 
C1 vertebrae together produce the motion of flexion and extension, bet-
ter known as nodding. The motion between that of C1 and C2 is pri-
marily rotation, giving us the ability to look over our shoulders. Collec-
tively the occiput, C1, and C2 are referred to as the upper portion of the 
neck, while C3-C7 are considered the lower cervical segments. The level 
of C5/C6 is that of greatest overall motion in the neck, which means it 
is also the area most prone to degeneration (wear and tear) over time. 

Your neck functions to stabilize your head on your shoulders and 
allow you to adjust the position of your sensory organs—your eyes, ears, 
nose, and mouth. The ligaments and muscles of the neck, therefore, play 
an important role in proprioception, or awareness of the positioning of 
your body parts in space. They must work to keep your head upright 
and balanced. This is what allows you to see and interpret things from 
as level a surface as possible.

Of interesting note is the C5 vertebrae and its relation to the jaw, 
as the two structures “communicate” with each other via a descending 
tract of the 5th cranial nerve – the trigeminal nerve – hinting at a biome-
chanical connection between the two. If you imagine a lion tearing the 
meat from a carcass, picture the animal rearing its neck back to rip the 
meat away from its kill. This same movement happens when humans 
bite into something such as a piece of hard bread: we sink our teeth in 
and rear our heads back to try and rip the bread apart, creating stress 
throughout the neck and in particular at C5. This type of eating puts our 
necks at increased risk for injury. Individuals with dental problems who 
are forced to eat this way are particularly predisposed. 

So don’t eat like an animal. See, your mother was right again!

The upper cervical spine is unique in both structure and function. 
There are no intervening discs between the bodies of C0/C1 or C1/C2, 
unlike every other level in the spine. Also, passing through the neural 
canal of the upper cervical segments is the lower portion of the brain-
stem, the medulla oblongata, which is responsible for the control of 



The Sit Secret – Joe Mattina

26

many of your vital functions, including breathing. Mechanical dysfunc-
tion in the upper cervical spine is implicated in a wide range of bodily 
ailments, altered breathing being one of the more important. 

The Thorax
Below the cervical bones are the twelve thoracic vertebrae, which pri-
marily allow for side-to-side rotation and lateral bending of the thorax 
(Figure 5). 

Figure  5 .  B ony  anatomy of  t he  t horac ic  ver tebrae

Each thoracic vertebra is associated with a rib on either side, of 
which there are twelve. The ribs are separate from the thoracic vertebrae 
themselves, but the two do form intricate joints together, the costover-
tebral and costotransverse joints. 

If you were to look at the inside of a person’s body along the walls of 
the thoracic spine, you would see running vertically on either side of the 
vertebral bodies a network of nerves arranged like a beaded string. This 
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vertical string of nerves is the sympathetic chain, the depot centers for 
the nerves of the autonomic nervous system. Stimulation of sympathet-
ic nerves produces the bodily response of “fight or flight,” characterized 
by sweating, dilated pupils, increased heart rate, and goosebumps on 
the skin. Due to the close anatomical relationship of the thoracic verte-
bral bodies to the sympathetic chain, one can easily imagine the effect 
joint dysfunction in the former can have on triggering a local or even 
body-wide sympathetic response.

Poor posture, such as a rounded thoracic spine, compresses these 
delicate nerves and can irritate them. If we picture the sympathetic 
nerve pathways as train tracks, the only way for the cargo to get from 
one place to the next is if the train can travel freely without mechanical 
impedance. Any obstruction inhibits signaling and can lead to irritation 
and misinterpretation of neurological messages. 

Ribs
There are twelve ribs, one pair per each thoracic vertebra. The ribs per-
form many functions, including providing a protective barrel for the 
contents of the chest cavity and portions of the abdominal cavity. The 
ribs also assist in breathing, as the intervening muscles help increase 
and decrease the pressure inside the chest cavity, allowing for expiration 
and inspiration, respectively. 

Moving much like individual shades on Venetian blinds, the ribs 
rise and fall with each breath, and any one may become fixed in a po-
sition of inhalation or exhalation. This type of dysfunction is often a 
result of improperly breathing from the chest as opposed to the dia-
phragm, a phenomenon that occurs particularly in times of stress. As 
we become more stressed, the diaphragm does less work and the chest 
more, typically affixing the upper ribs in a higher position, giving the 
appearance of a shortened neck. 

Prolonged slouched sitting also contributes to the improper use of 
the chest for breathing, as the diaphragm cannot expand fully when the 
thorax is affixed in a slouched position. One way to combat this is to 
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practice belly breathing as we sit. Better yet, taking a break from our 
work for a few minutes of focused breathing each day can do wonders 
for our breathing and reducing our stress levels. 

Lumbar Vertebrae
At the lowest end of the spine is the lumbar spine, composed of the five 
largest vertebrae in the body (Figure 6).

Figure  6 .  B ony  anatomy of  t he  lumbar  ver tebrae
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The lumbar vertebrae are built mainly for flexion and extension, 
with very little rotation occurring about these joints. Activities like 
bending over to pick an object off the floor or arching back to swing a 
golf club, therefore, require a good deal of motion in the lumbar spine. 

The lumbar vertebrae are subject to a great deal of pressure as they 
are compressed beneath the weight of our bodies above and transmit 
forces from our legs below. The levels of L4/L5 and L5/S1 (S1 is the first 
of the fused sacral segments) are the most common areas of degener-
ation in the lumbar spine as they take on the majority of these forces. 

Because the lumbar spine affords large ranges of flexion and exten-
sion, the end ranges of these motions can produce forces beyond the 
structural capacity of the structural elements of the lumbar spine. In 
flexion or forward bending, the intervening discs are compressed and 
can be injured if stressed too far. Leaning backward stresses the facet 
joints of the lumbar spine, and going too far can injure these sensitive 
structures. We will go into more detail of these injuries in a later chapter. 

The Intervertebral Disc 
Between each of the vertebrae are fibrous pads with a gelatinous center, 
the intervertebral discs that act as spacers to improve motion and ab-
sorb forces transmitted throughout the spine. Structurally, the discs are 
made of collagen and water, with the water passively diffusing in and 
out like water moving in and out of a sponge. These discs decrease in 
flexibility and playfulness as you age and also decrease in height. Activ-
ities that jar the spine, like football, accelerate the degeneration of these 
discs and can result in pain and decreased spinal motion. By the time 
you reach 40 years of age, many of your discs, particularly those in the 
neck, have lost much of their sponge-like qualities and are more like 
dehydrated meat. 

The discs ideally will afford the vertebrae the ability to tilt and turn 
with greater flexibility. As your spine bends, the aqueous discs act like 
waterbed-pivot-points that contort, compress and expand to accommo-
date the movement. Because the discs are not solid structures, they can 
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and do undergo relatively rapid changes in shape over a short period, 
as illustrated by the loss of height you experience every day due to disc 
compression. You regain that height overnight as your discs re-expand 
by absorbing water. 

The nuclei of the intervertebral discs have no blood supply. There-
fore they must receive nutrition (oxygen, water, minerals, etc.) via an-
other method known as imbibition. Imbibition is much like what hap-
pens when a sponge absorbs water when it is placed in a sink. Through 
diffusion, the water and other dissolved components are imbibed – 
drunk – by the sponge. 

Disc injuries are common and difficult to treat. In most cases of 
disc injury, if the mechanical pressure on the disc is removed, the 
symptoms will resolve. Dennis has a method for reducing such me-
chanical strain on discs and was applying one of his trademark “disc 
moves” with a patient as I looked on. He asked if I could step in and 
hold the patient’s sacrum as he continued the treatment. The patient 
was lying on their side. As I held the patient’s sacrum, Dennis grasped 
the patient’s head and began gently pulling and twisting their neck in 
a precise fashion. He did this for 20 seconds until, like a key had been 
inserted and unlocked the patient’s spine, I felt the sacrum glide what 
felt like a matter of inches under my fingers. In reality, the movement 
could not have been more than a few millimeters or so, but the reshuf-
fling of the affected tissues made it feel much greater. Dennis having 
felt the shift himself through the patient’s head announced that it was 
done and had the patient lie on their back. He had removed the torsion 
in the lower portion of the patient’s spine and removed the nerve pres-
sure caused by the bulging disc.This particular episode reminds me of 
something Dennis once remarked, that in treating the body you must 
not try to do too much – you must not over-treat a patient. The body 
has the innate power to heal itself – you as the doctor only have to be 
the pebble that starts the avalanche. This is an important theme that 
will come up again throughout this book.
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On another instance, a patient presented with great pain in his left 
upper back. His pain had begun some months prior when he reportedly 
was tackled in a friendly game of football with his buddies. The patient 
had initially visited another doctor for treatment with no success in re-
solving his pain. Skeptical and guarded but having heard of Dennis’s 
abilities from a mutual friend, the patient came to see him. During the 
treatment, the patient was very jumpy, and it took some time for him 
to relax. In fact, he was almost combative during the entire treatment. 
Dennis performed his disc move, a procedure to unload and untwist 
the spine. I helped release some of the patient’s fascia with a vibrating 
tool. Exclaiming that what was happening was “ridiculous,” the patient 
persisted with his skeptical outlook of the treatment. Once Dennis had 
unloaded the spine at its lower end he had the patient lie on his back. 
Dennis then explained that he would have to adjust the area of pain in 
the patient’s upper back, and it would result in a resolution of the pain. 
The patient was verbally and visibly unsettled, but Dennis received his 
consent. Dennis offered a small thrust which resulted in an audible pop. 
The patient sank into the table in relief. One could nearly feel the stress-
ful energy leave his body. The patient was in relief for the first time in 
months, and his pain did not return. 

In this case, the unwinding of the spine from the bottom-up was es-
sential to resolving the patient’s chief complaint of upper rib pain. Sim-
ply treating the site of pain would almost certainly have created more 
of an injury, as the rib pain was simply the manifestation of a deeper 
mechanical dysfunction arising from the lower back. When treating the 
body, it is important to realize that it behaves much like a Rubik’s cube 
in that it takes just the right combination of turns to achieve the de-
sired result. By that same token, the wrong move can take you further 
and further away from the desired result. This is a constant dance of 
cause and effect. It takes dedicated practice to develop the intuition and 
knowledge necessary to know the next appropriate move when treating 
a body. It is an art.

It was previously believed that sitting on something soft would de-
compress the discs and therefore reduce lower back pain. In lieu of this 
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thinking, the idea to sit on a stability ball at work was conceived. The 
intention being to not only decompress the spine but also create an en-
vironment of dynamic stability for the lower back by constantly engag-
ing the muscles. Studies found however that sitting on a stability ball for 
extended periods actually increases the discomfort patients feel in their 
lower back8. Other similar studies documented no significant differ-
ences in either the level of muscle activation or reduction in symptoms 
when patients substituted their chairs for stability balls9. Conclusion? 
Replacing your chair at work for a stability ball offers no measurable 
scientific benefit to your spine, and it may even cause you more pain 
and potential strain and damage. 

Facet Joints
Each vertebra has four facet joints, two above and two below that allow 
for gliding movement of one vertebra on the other and also limit how 
much the spine can move (Figure 7).

 Figure  7 .  Facet  j oints  a l low for  g l id ing  mot ion  b etween 
ver tebrae  wit h in  a  f ixed  range

8 Gregory DE, Dunk NM, Callaghan JP. Stability ball versus office chair: comparison 
of muscle activation and lumbar spine posture during prolonged sitting. Hum 
Factors. 2006 Spring;48(1):142-53

9 McGill SM1, Kavcic NS, Harvey E. Sitting on a chair or an exercise ball: various 
perspectives to guide decision making. Clin Biomech (Bristol, Avon). 2006 
May;21(4):353-60. Epub 2006 Jan 10.
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This restriction of motion serves a protective purpose as too much 
motion compromises the spinal ligaments and spinal cord that travels 
down the spine through the spinal canal. 

The facet joints are relatively small but are encapsulated by a high-
ly innervated fibrous material that monitors the amount of motion al-
lowed at each joint. If our motion begins to exceed the anatomical limit 
of the facet joint, for example bending too far backward, the nerves will 
signal the surrounding muscles to contract and stop the progression of 
movement in that direction. When the anatomical limit of the joint is 
breached, injury occurs. 

There are facet joints between each of the spinal vertebrae except 
for C0/C1 and C1/C2 – these upper cervical segments achieve motion 
through other anatomical means. In each region of the spine, the facets 
are oriented at different angles, explaining why each portion of the spine 
performs a slightly different function regarding movement.

Spinal Muscles
In addition to housing the spinal cord, the spine also functions to move 
our bodies in very dynamic ways, and it does so with an intricately de-
signed muscular system. The spinal groups of muscles both small and 
large, make it possible for our spines to flex and extend, laterally bend 
from side to side, and rotate left and right. The muscles are arranged in 
layers and oriented in various directions to allow the spine freedom of 
these movements. 

There are tiny spinal muscles that connect each vertebra to allow 
for minute segmental motion, and then there are larger muscles that 
produce much greater movements. The intertransverarii muscles, for 
instance, are tiny slips of muscle that connect adjacent vertebrae whose 
main function is to provide stability between each segment. By contrast, 
the quadratus lumborum is a larger muscle that connects the top of our 
hips to our twelfth rib, producing lateral flexion motion of the entire 
lower back.
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Spinal Ligaments
Deep to the muscles, the spinal ligaments are the primary support for 
the vertebral column. Ligaments connect bone to bone and hold the 
overall structure of the spine together. Ligaments, unlike muscles, do 
not possess contractile tissues. That is, they cannot shorten and length-
en as muscles do.

Ligaments are composed of dense, tough material and do not re-
ceive a steady flow of blood. This is why ligaments take longer to heal 
the muscles. Without blood, the necessary nutrients are not readily 
available for the tissue to heal. 

Often we begin to hear clicking and cracking coming from our spine 
and other joints as we age. One explanation for this is the desiccation of 
the intervertebral discs, as the loss of disc height causes a slackening in 
the adjacent spinal ligaments. Consequently, there is “sloppy” motion 
between the spinal joints (much like an older car will not handle curves 
as well as a brand new car, the spine becomes less “tight” as we age). As 
the spine moves, the slacked ligaments crackle as they are pulled this 
way and that.

The way to compensate for ligamentous instability is muscle 
strengthening. Regular resistance exercise is the only way to build and 
maintain muscle. If you are unsure of which exercises are best for you, 
employing the services of a skilled personal trainer or physical therapist 
is a good way to prevent injury and enhance the longevity of your spine. 

The Nervous System
The central nervous system is made up of our brain and spinal cord 
(Figure 8).
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Figure  8 .  The  spina l  cord  i s  s imply  an 
extens ion  of  t he  brain
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The brain is the main computer of the body, processing billions of 
pieces of information per day. Signals are received by the brain and in-
terpreted to bring about an appropriate response in the body. Brain sig-
nals exist in the form of chemical and electrical currents, the two forms 
interchanging seamlessly along the course of a nerve. 

The spinal cord is an extension of the brain that descends through 
the spinal canal and ends at the level of the second lumbar vertebrae, at 
which point it fans out and forms a structure known as the cauda equina 
(horses tail). The vertebrae act as a protective housing for the cord, as 
each of the vertebral bones has a hollow configuration through which 
the cord passes. As the cord extends downward from the brain like a 
thick bundle of electrical cables, it diverts a portion of its wires – nerves 
– to areas outside the protective spinal canal through small holes in the 
vertebrae known as foramina (foramen singular). Much like each level 
of a building has its electrical wiring, each level of the body has its sup-
ply of electricity from the spinal cord. Every few centimeters, another 
bundle of nerves veers off of the spinal cord and exits via the foramina 
to supply electricity to various parts of our bodies. These nerves that 
veer off from the spinal cord are collectively referred to as the peripheral 
nervous system. 

There are two major types of nerves in the body: motor and sensory 
nerves. Motor nerves are those that leave the spinal cord, taking signals 
from the brain and transmitting them to tissues to bring about a me-
chanical or chemical response. Sensory nerves, on the other hand, send 
messages to the brain for interpretation. Taste, touch, sight, smell, and 
pain are all examples of sensory phenomena. 

Each bundle of nerves that exit the spine travels to specific muscles 
and organs. Some nerves supply multiple muscles, while others supply 
only one. Nerves communicate to muscles when to contract or relax; 
when the nerve becomes damaged or blocked, this signal from the brain 
to the muscle is diminished or eliminated, and the muscle loses some 
of its ability to contract. The only way this can be corrected is to remove 
the insulting mechanical factor on the nerve itself if possible. In cas-
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es where this is not possible through conservative means (i.e. physical 
therapy), surgery is recommended, or the patient may be left with per-
manent nerve damage. 

Ideally, the cables of nerves that travel in and out of the spinal canal 
do so unimpeded and can transmit their messages without resistance. 
In reality, however, many of these cables become stretched or twisted 
due to structural imbalances in the spine. Poor posture, muscle weak-
ness, and injury that prevent the spine from standing tall contribute to 
these mechanical impedances. 

The Shoulder
The shoulder is the most mobile joint in the body, also making it the 
least stable. The shoulder joint is a ball-and-socket type mechanism that 
allows near full circumduction of the humerus (the upper arm bone) 
within the shallow socket of the scapula (shoulder blade)(Figure 9). 
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Figure  9 .  B ony  anatomy of  t he  shoulder  g i rd le
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The head of the humerus forms a joint with the glenoid fossa of the 
scapula (the glenohumeral joint), and the articulation looks much like a 
golf ball sitting on a tee. Because the glenohumeral socket is so shallow 
the shoulder joint itself is much less stable in comparison to the similar 
yet deeper sockets of the hip. To make up for the lack of stability, the 
muscles around the shoulder play an important role in stabilizing the 
humeral head in the glenoid fossa. 

The primary stabilizers of the glenohumeral joint are the ligaments 
while the rotator cuff muscles provide the secondary stabilization. 
The rotator cuff is made up of four muscles: subscapularis, supraspi-
natus, infraspinatus, and teres minor. The four muscles of the rotator 
cuff function to stabilize the humeral head and produce motion of the 
shoulder and arm. 

The great range of motion allowed at the glenohumeral joint pre-
disposes the surrounding muscles and ligaments to injury. Indeed one 
of the most common injuries of the shoulder is an injury to the rotator 
cuff, which commonly tears as a result of overuse or impingement. Most 
often it is the tendon of the supraspinatus that is injured largely in part 
to its location directly beneath the subacromial arch, the bony promi-
nence you can feel on the superior-lateral aspect of your shoulder. The 
tendon of the supraspinatus often grinds up against the subacromial 
arch as a result of faulty shoulder mechanics, such as muscle imbalanc-
es across the joint. 

Sitting still for extended periods creates a rounded shoulder posture 
and contributes to muscular imbalance across the glenohumeral joint, 
leading to numerous syndromes that create pain and dysfunction in the 
shoulder and surrounding areas. One of the most common muscle im-
balances in the shoulder girdle is between the muscles that retract the 
scapula (the middle and lower trapezius muscles) and those that pro-
tract the scapula (the pectoralis minor). If you look around you will see 
many people naturally have protracted, or forward-rounded shoulders 
and this is due to shortened (overactive) pectoral muscles and length-
ened (weak) back muscles. This type of posture changes the biomechan-
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ics of the shoulder joints and can lead to impingements and tearing of 
the muscles and tendons in and around the joints such as the supraspi-
natus previously mentioned. 

When you sit still at a computer, your arms reach out in front and 
your shoulders protract forward, shortening the pectoral muscles. The 
longer these muscles stay in this shortened position, the tighter and 
less elastic they are, becoming fixed in that position. We also tend to 
shrug our shoulders while sitting at a computer, shortening and tight-
ening the upper trapezius muscles. A training regimen that focuses on 
stretching the pectorals and upper traps and strengthening muscles of 
the back can help retract the shoulders and improve the biomechanics 
of the shoulder joint. This type of postural training also helps alleviate 
pressure on the neck and head. 

The shoulder joint is surrounded by a cartilaginous labrum which 
deepens the socket and prevents excessive translation of the humeral 
head in the glenoid fossa (the socket). Labral tears of the shoulder are 
very common especially in athletes who perform overhead throwing 
motions. Specific training programs have been shown to be success-
ful at reducing symptoms and pain in patients with labral tears in the 
absence of surgery. Thus, surgery is not always necessary if you have 
a torn labrum; a proper rehabilitation program can get your shoulder 
functioning adequately to perform normal daily activities. Athletes or 
people with jobs requiring greater demands of the shoulder may want 
to opt for surgical repair, but this is something to be discussed with your 
doctor. 

The shoulder is very closely related to the neck, and shoulder in-
juries will almost always create symptoms in the neck. When one or 
more of the muscles of the rotator cuff fail, the large upper trapezius 
muscle (the large muscle on top of your shoulder typically laden with 
painful knots) begins to overwork and becomes tight. The upper trape-
zius functions to shrug the shoulders and because its fibers run from the 
shoulder blade to the base of the skull, tightness in this muscle creates 
tensile strain throughout the neck and into the head. 
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The fascia of the upper trapezius muscles surrounds the muscle fi-
bers, running from the superior lateral aspect of the shoulder to the 
neck and skull. The area of the neck most vulnerable to tightness in this 
fascia is the segment of greatest motion in the neck – the C5 and C6 
vertebrae. Because this segment is the most mobile of the neck joints, 
any increased pull from tight fascia from that such as a tight upper tra-
pezius muscle can pull on the bones and create joint dysfunction. With-
out addressing chronically tight upper trapezii, the entirety of the neck, 
particularly the C5/C6 area is at risk of premature degeneration. 

Overly tight upper trapezii muscles are also a common cause of ten-
sion and cervicogenic headaches (headaches arising from tightness in 
the neck). Joint dysfunction at C5/C6 or any other level of the neck can 
lead to aberrant motion creating tension throughout the neck. As this 
tension builds, it spreads to the fascia of the skull, and many nerves 
leave the neck and pass to the skull. As tension builds, these nerves be-
come irritated, and headaches ensue. 

One nerve in particular, the greater occipital nerve, exits the poste-
rior aspect of the neck and travels up the back of the head. As the greater 
occipital nerve emerges from the spinal cord, it passes directly under 
the group of suboccipital muscles which are found at the base of your 
skull and are commonly sore to the touch. As these muscles are very 
often overly tight, they can irritate the greater occipital nerve eliciting 
pain that can be extremely sharp and shoot up the back of the head. 

Shoulder injury or muscle imbalance clearly can have widespread 
effects on the head and neck. I have touched on only a tiny portion of 
the other ailments resulting from joint dysfunction at the shoulder. One 
of the most important things we can do to prevent shoulder problems 
is keep our posture in check, making sure we aren’t slouching when we 
sit, and frequently activating the muscles that hold our shoulders down 
and back. These muscles include mainly the lower and medial trapezius 
muscles. Additionally, stretching of the pectoral and latissimus muscles 
will help bring the shoulders into a more retracted and natural position. 

Over strengthening of certain muscles leading to shoulder joint 
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dysfunction is a common finding in those who lift heavy weights. The 
muscles commonly over-worked include the rhomboids (heavy rowing 
exercises), the lats (pull-ups), and the pectorals (bench press). When 
these muscles are too strong, they create abnormal pulls on the shoulder 
and predispose the joint to reduced motion, impingement syndromes 
and rotator cuff tears. 

Shoulder health is best maintained—as is any joint of the body—
through equal training of the muscles involved on all sides of the joint. 
The stabilizer muscles of the rotator cuff should get as much if not more 
attention than the bulky aesthetic muscles such as the rhomboids. Care-
ful attention to training the serratus anterior muscle is also extremely 
important in protecting the biomechanics of the shoulder, particularly 
if you have what is known as a “winging scapula,” in which the medial 
angle of the scapula protrudes off the back of the thorax. 

The presence of a winging scapula indicates serratus anterior weak-
ness. This muscle functions to hold the scapula to the posterior border 
of the ribs. Scapulae that protrude from the back are commonly seen in 
young boys, particularly those that are lanky. Scapular stabilization ex-
ercises for these children is particularly important and will help prevent 
shoulder problems in the future. 

The Pelvis
The pelvis is a structure comprised of three bones – the two hip bones 
and sacrum – situated in a ring shape which allows rotary movement via 
three joints: the right and left sacroiliac joints (SI joint) near the top of 
the buttocks, and the pubic joint found six inches directly below our na-
vel. There is minimal yet appreciable movement at each of these joints, 
and dysfunction in any one can create mechanical distress throughout 
the pelvic ring and lower back (Figure 10).
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Figure  10 .  A  smal l  deg ree  of  rot ar y  mot ion  ex is t s  in  t he 
p e lv i s ;  t he  h ip  b ones  on  e i t her  s ide  of  t he  sacr um move 

for ward  and backward  on  a  hor izont a l  ax i s

For your walking mechanics to be proper, it is necessary the joints of 
the pelvis glide freely about one another so that forces may be transmit-
ted equally and efficiently through the ring. A pubic joint that becomes 
stuck because of injury or improper walking patterns will change the 
biomechanics of both the femur below and sacroiliac joints to the rear. 

Lack of motion in the pelvis reactively creates too much motion 
in the adjacent lumbar spine. When the lower back compensates for a 
stiff pelvis by moving too much, the risk of injury to the lumbar spine 
is greatly increased. Bending over to pick something up without proper 
motion in the pelvis is one of the most common causes of injury to the 
lower back. 
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Static sitting creates stiff pelvic joints because of muscle contrac-
tures and lack of synovial fluid. Synovial fluid is a watery substance that 
allows the bones to glide over one another without friction, and it is 
secreted only when there is movement within a joint. Without move-
ment, there is no synovial fluid secretion. The muscles that remain in 
the shortened position during sitting, the hip flexors, become chron-
ically shortened (contracted) and stiffen.

Sitting for too long also affects the coordination of the pelvic girdle. 
As the ligaments slacken due to creep, they become destabilized. This 
destabilization causes the pelvic joints themselves to behave like wob-
bly bearings and lose the ability to send appropriate mechanoreceptive 
information to the brain. The result is a loss of motor control to the 
surrounding musculature, leading to an uncoordinated movement that 
predisposes the entire body to injury. 

The Hips
The hips are sturdy joints which exhibit motion similar to, yet more lim-
ited than that of the shoulders. Similar in structure to the shoulder, the 
hip joint is a ball-and-socket type joint that allows for circumduction of 
the femur (thigh bone) in the hip socket (Figure 11). 
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Figure  11 .  B ony  anatomy of  t he  h ip

The hips, like the knees, are subject to a great deal of wear-and-tear 
throughout our lives and care must be taken to ensure their longevity. 

The anatomy of the hips plays a major role in the biomechanics of 
our bodies. Shaped much like a shepherd’s crook, the femur projects 
downward from the ilia at a variety of angles due to the variance in the 
angle of inclination, or angle at which the femur naturally rests in the hip 
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socket. A large angle of inclination produces wide hips and bow-legged 
posture; a small angle of inclination produces narrow hips and knock-
knees. Another significant angle of the femur is the angle of version or 
degree of anterior or posterior rotation of the femur about the femoral 
neck. The more anteriorly rotated or anteverted the femur is, the more 
turned-in the legs and feet become; retroversion produces the opposite 
effect and causes the legs and feet to turn outward. Quite clearly, the 
anatomy of the femur alone plays a direct role in the biomechanics of 
the hips, knees, ankles, and feet. 

Some of the most powerful muscles in the body control movement 
at the hip, including the gluteus maximus, which performs the motion 
of hip extension. Ironically, this large muscle is one of the least used as 
many of us sit on our bottoms for much of the day at school, at work 
or home. Inhibition of the gluteus maximus prevents proper motion at 
the hip joints and places excess motion in the lower back. This concept 
of decreased motion in one area of the body creating too much motion 
in an adjacent part of the body is an important concept to understand 
as it can guide proper treatment in not just the hip but all areas of the 
body. Indeed, hip immobility is often a cause of lower back hypermobil-
ity with associated pain and dysfunction. 

The most common condition at the hip joint is degenerative joint 
disease. This typically begins to set in once you reach 50 years of age 
and can progress to debilitating status if you do not care for it proper-
ly. Previous trauma to the hip or a life of vigorous activity may cause 
hip degeneration to set in sooner. Unless the insulting stress to the hip 
joints is removed either by altering activity, losing weight, or improving 
joint mechanics, inflammation in the joint will become chronic and do 
irreversible damage to the cartilage in the joint. 

In the early stages of hip degeneration, knee pain may be the only 
symptom. As the condition progresses overall loss of range of motion 
becomes a key diagnostic feature. As more time goes on and if inflam-
mation in the joint is not controlled, loss of motion at the hip accom-
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panied with pain may surface, and in severe cases, a hip replacement 
surgery may be necessitated. 

Muscle imbalances across the hip joint create faulty loading patterns 
and promote premature degeneration. Weak or inhibited gluteal mus-
cles in combination with tight, overactive hip flexors (a very common 
compensation pattern, particularly for people who spend many hours 
per day seated) can shift the femoral head forward in the hip socket 
(the acetabulum) and create painful impingement syndromes. In this 
type of faulty movement pattern, the femoral head grinds against the 
roof of the acetabulum. The body responds to this grinding between the 
femur and the acetabulum by forming new bone – bone spurs. When 
the bone spur forms on the acetabulum and creates an impingement it 
is known as an isolated pincer impingement, and when formed on the 
femur it is known as an isolated CAM impingement. In nearly all cases 
of femoral-acetabular impingement (FAI) however, both types of im-
pingements happen simultaneously, a mixed CAM-pincer FAI. 

A recent study has discovered that CAM-pincer impingements in 
the hips form to a high degree in physically active children, suggesting 
overworking of our children is contributing to long term hip pain and 
dysfunction. A 2014 study tracked the hip anatomy of 64 elite soccer 
players aged 12-14 years old, using advanced imaging to visualize their 
hips at baseline and again two years later. After just two years it was found 
that 50% of the children had developed CAM-pincer FAI10. Imagine how 
a life of sitting will only add to their hip problems later in life.

Anterior groin pain is by far the most common symptom of FAI. If 
you experience an increase in pain when you flex your hip(s), such as 
lifting your knee to your chest or performing a squat, you may have FAI. 
Other symptoms of FAI include lateral hip pain or pain felt deep in the 

10 Agricola R. et al. A CAM deformity is gradually acquired during skeletal 
maturation in adolescent and young male soccer players: a prospective study with 
minimum 2-year follow-up. American Journal of Sport Medicine 2014. (42) 798 DOI: 
10.1177/0363546514524364
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buttocks. As mentioned above, people who were very active as children 
are at increased risk for having FAI and failure to reduce the insulting 
load to the hip will lead to premature degeneration. 

Maintaining flexibility and muscle balance around the hip complex 
will help improve joint mechanics and protect your body from pain. A 
skilled clinician will be able to diagnose your faulty hip movement pat-
terns and prescribe you a simple plan to improve strength and mobility. 
Generally speaking, stretching the muscles on the front of your thighs 
– the hip flexors – including the quadriceps, and activating the gluteal 
and hamstring muscles improves hip mechanics. Achieving a muscular 
balance between the hip flexors and glutes not only helps prevent hip 
degeneration but also is protective for the lower back. 

Labral tears are another common condition of the hip. The labrum 
is a rubbery cup of cartilage that surrounds the head of the femur and 
deepens the socket of the acetabulum, acting much like a cap. Labral 
tears can arise acutely or over time, and in either case they may be 
largely asymptomatic. While a torn labrum may not prevent you from 
performing your normal daily activities, for more active people it may 
interfere with sports or other physical hobbies.

While most patients with labral tears have a full range of motion in 
their affected hip, they will feel pain at some point in their motion. Pain-
ful clicking and popping felt in the hips are also common symptoms of a 
labral tear. Strengthening of the hip musculature and stretching of tight 
muscles around the hip can help reduce the symptoms of a labral tear, 
however, arthroscopic surgery in which the tear is repaired is a very 
common and successful treatment method. 

The Knee
The hinge between a highly stressed long-lever system, the knees are 
subject to much wear and tear over the span of your life (Figure 12). 
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Figure  12 .  B ony  anatomy of  t he  knee
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The knees are the largest and most complex joint in the human body 
and one of the first to degenerate. The knee is made up of three joints 
– the tibiofemoral joint, the tibiofibular joint, and the patellofemoral 
joint, all of which are held together by four major ligaments. The two 
menisci are the pads of cartilage between your thigh bone and your shin 
bone, and they absorb forces and allow for motion at the joint. Perhaps 
the most commonly injured part of the knee is the medial meniscus, 
which often becomes torn or weakened over time due to an injury in-
volving a planted foot and twisting motion of the knee.

Injury to the meniscus can create palpable tenderness directly over 
the knee joint, and you may experience pain going up and down stairs. 
A classic symptom associated with a meniscal tear is a clicking or pop-
ping sensation in the knee with occasional “locking” of the knee. Stud-
ies have shown that strengthening programs can be just as effective as 
surgery in the management of a meniscus tear, however professional 
athletes usually require surgery to maintain optimal knee function. 
Surgery may be warranted in some non-athlete cases; this is something 
worth discussing with your doctor. 

Something to consider before opting for meniscus surgery is cor-
recting leg mechanics. Generally speaking, your knees exhibit either a 
“knock-kneed” or “bow-legged” posture, and correction of these pos-
tural patterns can help unload the menisci. A knock-kneed patient is 
prone to injuring the medial meniscus whereas a bow-legged patient 
the lateral meniscus. A patient with knock-knees, therefore, may benefit 
from exercises that strengthen the muscles on the outside of the leg and 
pull the knee away from the midline. In doing so, the pressure being 
exerted on the medial side of the knee joint is reduced, alleviating the 
stress on the medial meniscus. The opposite would be true for treating 
a bow-legged person. Opting for surgery without correcting these types 
of biomechanical imbalances will likely not produce a desirable result 
of surgery as the cause of the initial injury – the postural fault – has not 
been addressed. 
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Another common disorder of the knee is patellofemoral pain syn-
drome (PFPS). This condition is most often the result of repetitive over-
use of the joint, and its presence signifies dysfunctional motion or load-
ing at the knee joint. Pain when going up stairs, performing a squat, and 
diffuse knee pain over the anterior aspect of the joint are common symp-
toms of patellofemoral pain syndrome. An abnormal tracking of the 
patella over the knee can also cause PFPS; exercises and treatments are 
available that correct abnormal patellar tracking. Dysfunction in the feet 
or hips is often the cause of this condition, as lack of stability or strength 
in either location can disrupt the proper motor control at the knee. 

Treatment for PFPS is often directed at aligning the patella properly 
to reduce friction at the knee. Improving joint biomechanics of the hip 
and foot also mustn’t be overlooked when trying to find the cause of 
knee pain. Sometimes simply improving foot mechanics will alleviate 
knee pain and dysfunction without so much as touching the knee. 

Perhaps the most infamous of knee injuries is the torn ACL, as we 
commonly hear of athletes tearing this ligament. Again, even complete-
ly tearing this ligament, like the meniscus, does not necessarily mean 
you need surgery. Many people continue with normal lives following 
an ACL rupture simply by strengthening their legs enough to stabilize 
the knee. Full return to intense physical activity may not be likely with 
a ruptured ACL, but for the general fitness enthusiast, a simple exercise 
regimen is in many cases adequate for rehabilitation.

ACL tears are six times more common in women than men11, due 
largely in part to the difference in anatomy between males and females. 
Females tend to have a larger Q angle or inward-deviation of the knee 
than men. What this translates into during athletic activities is in-
creased pressure and lack of stability at the knee joint predisposing it 
to injury. Many females are born with this more knock-kneed anatomy 
predisposing their knees to injury. Thus a proper exercise regimen to 

11 Ford K, Myer G, Hewett TE, Valgus Knee Motion during Landing in High School 
Female and Male Basketball Players. Medicine & Science in Sports and Exercise, June 
2003.
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help strengthen the anatomy around the knees is crucial to avoid injury, 
particularly for avid female athletes. 

To check yourself to see if you are at increased risk for a knee injury, 
stand in front of a mirror, point your toes straight ahead and perform a 
squat. As you go down, do your knees collapse inward? If they do, you 
have what is called a valgus collapse of the knee(s), and you are putting 
extra strain on knee ligaments every time you bend. If your knees stay 
pointing straight ahead with two feet, try a one-legged squat. This re-
quires greater strength and balance. If your knee(s) tend to move inward 
as you go down, you likely will benefit from knee stabilization exercises. 

Strengthening the hamstring muscles is a way to protect the knee, 
as these muscles on the back of your thigh are the primary stabilizers 
of the knee joint. In fact, because you either sit too much or don’t ac-
tively exercise your hamstring muscles, they become much weaker than 
their dominant counterpart the quadriceps muscles on the front of your 
thighs. An imbalance between the strength of our quads and hamstrings 
has been shown to be a risk factor for knee injuries. Bicyclists and other 
athletes that use their quads more than their hamstrings are at an even 
greater risk for knee instability and injury due to the potentially drastic 
imbalance in strength from the front of the leg to the back. 

Other factors that predispose you to knee injury are side-to-side 
imbalances in neuromuscular strength12, meaning an imbalance in 
strength and coordination from one leg to the other puts us at increased 
risk for knee injury. If you are interested in improving your body me-
chanics, realizing your potential as an athlete or weekend warrior, or 
simply want to prevent knee injury, an astute Chiropractor or other 
trained clinician will be able to diagnose you and prescribe exercises 
that will retrain your body for optimum performance. 

12 Ford K, Myer G, Hewett TE, Valgus Knee Motion during Landing in High School 
Female and Male Basketball Players. Medicine & Science in Sports and Exercise, June 
2003.
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The Feet
The feet are made up of 26 bones and mechanical dysfunction in any one 
of them can and will cause problems elsewhere in the body (Figure 13). 

Figure  13 .  B ony  anatomy of  t he  fo ot
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Many problems of the musculoskeletal system begin with a foot 
dysfunction and many times these dysfunctions are not addressed 
properly. Frequently patients with lower back pain are treated for years 
with little success. They keep going back to their doctor week after 
week, month after month, year after year and somehow always have 
the same recurring symptoms. If this sounds like you or someone you 
know, then you are not being treated correctly. The cause of your back 
pain is not your back but some other factor such as your feet. Failure 
to address dysfunctional feet will lead to back problems at some point 
in your life, so understanding their importance in body mechanics is 
of great importance. 

When we walk, it is imperative our first toe (the big toe) function as 
a lever upon which we propel ourselves and therefore must have free-
dom of movement. When the big toe cannot move properly its leverage 
is lost and we begin to compensate for the deficiency by walking with 
our hips. Causes of loss of leverage in the big toe vary, but the dysfunc-
tions can be divided into one of two categories, functional or structural. 
A structural limitation of the big toe, also known as hallux limitus, is 
due to genetics and there is little to be done short of implementing sur-
gery to relieve the limitation. A functional hallux limitus, by contrast, 
describes an adaptation of the body to imposed demands and is a con-
dition that can be corrected conservatively.

A number of things can cause a functional hallux limitus. Over-pro-
nation of the foot, putting most of the weight on the medial side of our 
foot creates excessive weight on the big toe and prevents it from func-
tioning as a lever during walking. Over-pronation of the foot may be 
due to an old ankle injury, a slipped bone in the foot (a misalignment), 
imbalance of musculature in the foot, the position of the hips about the 
feet, a knee injury, or a weak longitudinal arch in the foot, etc. Anoth-
er cause of a functional hallux limitus is over supination of the foot, 
wherein the weight is shifted to the outside of the foot. In this case, the 
big toe is not acting as the main lever of the foot as it should, and com-
pensations into the hips and low back ensue, creating pain. 
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A simple way to test yourself for a hallux limitus is to remove your 
shoes and stand shoulder width apart. Have a friend try to gently lift 
your big toes up off the ground as you stand, without your help. Ideally, 
the big toe should be able to flex backward approximately 30-50 degrees 
when standing passively. If you have a functional hallux limitus caused 
by over-pronation, your friend will not be able to lift your big toe more 
than 30 degrees off the floor. You may also notice that the arch of your 
foot is flattening as you stand, signifying pronation of the foot. If you 
discover this is happening in your foot, and if you don’t already have 
back problems you will eventually. 

When a functional or structural hallux limitus is present, treating a 
back problem is futile until the foot is corrected. Many people go years 
or possibly their entire lives getting their backs treated for pain when 
they could easily have eliminated their pain had their feet been treated 
properly. Again, a back problem that arises because of dysfunction in 
the feet will continue to be a back problem unless the feet are corrected. 

Besides the big toe, there are many other bones in the feet that 
can become misaligned and create widespread problems. A common 
subluxation associated with inversion ankle sprains and supination of 
the foot is an inferior cuboid. The cuboid commonly drops inferiorly 
following trauma or over time due to walking with the weight on the 
outside of our foot. This generates a chain reaction up the leg creating 
tightness in the lateral tissues of our leg and thigh. When we walk on the 
outside of our foot or feet, our iliotibial (IT) bands become overworked 
and tight, which creates tightness in the hip and lower back on the same 
side. The fascia of the IT band extends over the glutes and into the lower 
back. Thus tightness from the ground up creates pulling forces on the 
lumbar spine. In many cases simply loosening the tight fascia on the 
lateral aspect of the leg can relieve a sore back. Without correcting the 
cuboid, however – the ultimate cause of the tightness – the lower back 
soreness will come back within a few hours or days. It is vital the cuboid 
be put into place for the dysfunctional pattern to be resolved. 
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Another important bone in the midfoot is the navicular bone. The 
navicular is found on the inside of the foot roughly halfway between 
your heel and the base of your big toe. In some people, there is a large 
bony prominence here, and this prominence may indicate you have 
what is known as an accessory navicular bone, or an extra navicular 
bone. If you have an accessory navicular you are likely to have a weak 
arch of your foot, and you are prone to what is known as a collapsing 
arch. When your arch collapses it signifies arch weakness, and it predis-
poses you to a painful condition known as plantar fasciitis. The plan-
tar fascia is a sheath of tissue on the underside of your foot extending 
from your heel bone to the base of your toes. Lack of strength in the 
arch overworks this fascia creating damage and inflammation. Wear-
ing shoes that do not properly support your arch plays a role in plantar 
fasciitis, as does overuse of the feet, and in some cases orthotics may be 
the appropriate solution. If you have plantar fasciitis, do not let it go on 
for too long. If you do, your foot will develop bone spurs and you risk 
damaging your foot permanently. 

The last part of the foot not yet discussed is the hindfoot – namely 
the calcaneus – or heel bone. Proper function of the calcaneus is also 
key to foot mechanics. When our heel strikes the ground as we are 
walking, it should roll inward. At the same time, the midfoot moves in 
the opposite direction, rolling outward, and the forefoot inward. This 
mechanism between the forefoot, midfoot and hindfoot is known as the 
Windlass mechanism, and when it is not functioning correctly it too 
can change the biomechanics of the body all the way to the head. If 
you suffer from chronic ankle, knee, hip, lower back, mid-back, neck, 
or headache pain, ask your doctor to check your feet. You may be sur-
prised to find that correction of a simple foot problem that has gone 
unnoticed for years has been causing your pain all along. 

As promised if you skipped ahead, here is the basic cliff notes ver-
sion of this chapter in the summary. There are numerous things between 
your head and your toes that can be affected by structural alignment 
issues and have real health consequences. Every joint, every muscle, ev-
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ery nerve ending, and every disc and ligament all depend on proper use 
and alignment. 

One small deviation from proper alignment can create a cascading 
effect resulting in pain, degeneration, immobility, inflammation and 
even reduced organ function. You need to stand well, sit well and have 
real mobility to maintain a healthy body. If you sit for a significant por-
tion of your day, you’ll appreciate the solutions coming ahead.
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CHAPTER 5

IS YOUR POSTURE KILLING YOU  
FROM THE INSIDE?

Systems of the Human Body
As I have stressed, your body is comprised of many interconnected sys-
tems and posture affects all of them. These systems of the body are often 
thought of as separate but in reality, they are all intricately connected. A 
general understanding of these systems and how they interact can help 
you understand how poor posture can influence each of them. Ideally, 
energy flows freely between these systems, being transmitted via me-
chanical, physical, electrical, and chemical pathways without interrup-
tion. However, when your structure suffers in the form of bad posture, 
these interactions suffer as well. You feel it. Assess yourself right now. 
How do you feel? Can you focus on one area of your body at a time 
starting at your feet and incrementally work up one segment at a time 
to your ankles, shins, calves and knees…all the way up to your head? 
Odds are, if you are like most people, you have a couple of areas where 
things are just a little off the ideal. Awareness that leads to action is what 
you should be considering. You need to do something daily to maintain 
optimal mobility for a lifetime. That starts with movement. Now let’s 
talk about the major organs.



The Sit Secret – Joe Mattina

60

Cardiovascular System
The cardiovascular system includes the heart, veins, and arteries. Your 
heart pumps blood to the rest of your body to supply your tissues and 
organs with nutrients necessary for proper function – namely oxygen. 
If blood flow to a tissue stops, that tissue will die. Some tissues are more 
susceptible to decreased blood flow than others. 

Once the blood has been delivered to the tissues and the nutrients 
dropped off, the blood enters your veins now deplete of oxygen and nu-
trients. The blood makes its way back to the heart but not before pass-
ing through the liver, where toxins are removed. The detoxified blood 
then returns to the heart where it is pumped to the lungs to be loaded 
with more oxygen. The oxygenated blood leaves the lungs, re-enters the 
heart, and the cycle begins anew. Your five liters of blood complete this 
cycle roughly three times per minute. Active use of your muscles – exer-
cising – causes your muscles to contract and heart to beat faster. When 
your muscles contract it helps to pump the blood through your veins 
back to the heart faster, like the hands of a worker squeezing the utters 
of a cow. Exercise also trains your heart to be more efficient, and thus 
stronger. When you are sedentary, such as sitting for nine hours per 
day, your blood is not circulated adequately and this creates body-wide 
starvation of oxygen, nutrients, and de-conditions the heart. 

In addition to a sedentary lifestyle poor posture can decrease blood 
flow to your organs and tissues. When your muscles become weak and 
tight they can allow the spine to collapse in areas, kinking the blood 
vessels and blocking the blood to nearby tissues. 

Respiratory System 
The lungs function to bring in oxygen from your environment and re-
lease carbon dioxide from the body. Carbon dioxide is a waste product 
of many metabolic functions in your body, and it is returned to your 
lungs via the blood in your veins. When you breathe in, oxygen enters 
your lungs where it is mixed with your blood loading the blood with ox-
ygen. Lungs can be negatively affected by poor posture, as any compres-
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sion or pulling on the lungs can inhibit the amount of oxygen they bring 
in. As an example, somebody who sits many hours per day will develop 
tight hip flexor muscles. The fascia or connective tissue of the hip flexor 
muscles is continuous with the tissue of our diaphragms, the tent-like 
dome of muscle that allows us to inhale and exhale. The tightness of the 
hip muscles creates a downward tension on the diaphragm, preventing 
it from relaxing and contracting fully. This, in turn, leads to shallower, 
less efficient breathing. When this happens your capacity to take in ox-
ygen and expel carbon dioxide is lost. Thus your physical performance 
in any activity is diminished.

Additionally, a slouched posture reduces the size of the thoracic cav-
ity, inhibiting the amount of space the lungs have to expand to bring in 
and expel air. In a condition known as senile emphysema, the hunched 
posture of some older individuals decreases the space of the thoracic 
cavity enough to make breathing difficult. If we have a desk job, sitting 
with good posture for our working years can help prevent senile emphy-
sema and other breathing conditions related to a hunched posture.

Integumentary System 
The skin is the largest organ in the body. It is the protective barrier be-
tween our vital organs and the outside environment. It allows for tem-
perature regulation and exchange of nutrients between the inside and 
outside of our bodies (vitamin D, for instance, which is created when 
sunlight interacts with certain hormones in our skin). What you may 
not realize is that skin also is intricately connected to your other organs, 
both in physical and chemical ways. 

A scar, for instance, is much more than just a visible mark. A scar 
represents a disruption in the electrical fields of your body and can over 
time develop roots of scar tissue that extend deep below the surface. Dis-
ruption in your electrical field changes the flow of energy through the 
body, creating areas of unbalanced torsion and tension in other tissues. 
The longer scar tissue remains, the deeper it extends into your tissues, 
acting like roots that prohibit tissues from gliding and moving proper-
ly. Preventing this immobility caused by scar tissue is why it is normal 
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practice to prevent scar tissue formation following any surgery or injury 
through the use of exercise or soft tissue mobilization techniques. 

The Skeletal System
The skeletal system is comprised of bone and muscle, of which there are 
three types: skeletal, cardiac, and smooth. Each is capable of contract-
ing, but skeletal muscle is the only type that we can voluntarily control. 
Skeletal muscle contractions bring about movement of your bones, al-
lowing you to perform everyday activities. A common misconception 
about muscles is that they are separate. This thinking is the result of 
centuries of anatomy taught via a reductionist approach, making indi-
vidualizing muscle function the status quo. What I mean is that muscles 
are dissected in human cadavers and separated from their surrounding 
tissues, isolating each muscle – giving the impression that each mus-
cle is distinct from other surrounding muscles. This is how anatomy is 
taught in medical schools. In reality, the tissues between the muscles 
removed during a dissection play a critical role in muscle contraction 
and mechanics, as they share the mechanical load and tensile stresses 
with the muscles. Furthermore, as you perform a movement it is not 
the work of one muscle solely utilized, but the collective contraction of 
many. Thus, while it is important to understand “individual” muscles, it 
is perhaps more important to realize them as groups of tissue, continu-
ous from head to toe and fingertip to fingertip.

The substance that acts like plastic wrap bundling the muscles and 
individual muscle fibers together is fascia, and it is this strong tissue 
that helps “connect” all of your muscles and other tissues. Much like 
the thin white skin that compartmentalizes the sections of an orange or 
grapefruit, fascia weaves in and around your muscles connecting them 
as a whole. 

When muscles are not trained regularly they become inhibited and 
weak, creating areas of unbalanced loading in the spine and rest of the 
body. Interestingly enough, strength and flexibility of spinal muscles are 
not protective for lower back pain. That is to say somebody with very 
strong muscles is not necessarily protected against spinal injury. It is 
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muscular endurance of spinal muscles the more important variable in 
predicting our risk of spinal injury. Studies have found that people who 
do not train the stabilizing muscles of the spines are at a significantly 
higher risk of injury than those who do on a regular basis13. Walking is an 
example of an exercise that trains our spinal stabilizing muscles to have 
better endurance and thus protect our spines against injury and improp-
er loading. Isometric abdominal planks and side planks are also great ex-
ercises for improving the endurance of your spinal stabilization muscles. 

The Lymphatic System
The lymphatic system is an infrastructure of connected tubes and ducts 
that allow for the passage of lymphatic fluid, a collection of white blood 
cells and fluids found in-between your body’s cells. This fluid is very 
similar in composition to blood plasma. However, it contains no red 
blood cells. The functions of lymph include recycling waste byproducts 
of cellular metabolism and protecting the body against infections. The 
lymph is rich with white blood cells, the body’s main line of defense 
against invading bacteria and viruses. This army of white blood cell at-
tacks and destroys microbes that have been filtered into the lymphatic 
system. The tender, swollen glands you feel under your chin when you 
have a cold are the result of infectious material accumulated in your 
lymph nodes where white blood cells are actively fighting them. 

Poor posture and lack of activity prevent lymph from flowing con-
tinuously throughout the body, thus hindering its ability to rid of waste 
materials and defend against invasive microorganisms. Contraction 
of skeletal muscles and increased heart rate (via exercise) improve the 
movement of lymph, whereas static postures cause lymph to stagnate, 
thus highlighting the importance of frequent movement and good pos-
ture for healthy immune function. 

13 Luoto S, Heliovaara M, Hurri H, and Alaranta H. Static back endurance and the 
risk of low-back pain. Clin Biomech. 1995; 10:323-324
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The Nervous System 
As already discussed, motor nerves transmit signals from brain to mus-
cle to execute movement. As the nerves leave the spinal cord they pass 
through our bodies and provide electrical signals to muscles instructing 
them when to contract. When the spine is healthy – meaning upright 
and decompressed – these signals are transmitted efficiently. Poor pos-
ture, however, hinders the relaying of these messages and produces un-
coordinated, inefficient movement. Uncoordinated movement predis-
poses the body to injuries such as muscle strains and ligament sprains 
(Figure 14). 

Figure  14 .  The  ner vous  system i s  extens ive



65

CHAPTER 6

CAN 97% OF ALL BACK PAIN  
BE FIXED FAST?

It can be very scary to sustain a back injury, particularly if you have not 
experienced back pain before. The good news is that nearly 90% of back 
pain is transient and will self-resolve in 1-2 months. Even back injuries 
that seem to be more serious are usually treatable with conservative care. 

Back pain can arise from multiple areas of our bodies for a variety 
of reasons. The most commonly documented causes of lower back pain 
are mechanical. These causes include disruption of the intervertebral 
disc, injury to the vertebral facet joints, and sprains or strains of our 
spinal ligaments and muscles. Together these three injuries make up 
roughly 97% of all back pain cases and are typically straightforward to 
treat. Other, less common conditions that may cause back pain include 
spinal fractures, spondylolisthesis, cancer, referred pain from internal 
organs, spinal stenosis and some genetic conditions related to the spine. 
We will talk more about each of these in detail later on. 

As noted above, the primary causes of back pain are mechanical 
injury. Many of the factors that increase our risk for these injuries are 
within our control and we should know them to better protect our-
selves. Being overweight, smoking, poor nutrition, leading a sedentary 
lifestyle, and systemic illness are all examples of factors that predispose 
us to a spinal injury. As we will see, most of the reasons for back pain are 
preventable if we understand how they come about. This chapter will 
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help you better understand what causes back pain to help you deal with 
current pain and prevent it in the future.

Discogenic Back Pain
As discussed in chapter 2, there are many parts to the spine. The most 
common insult to the lower back relates to the disc, but facet problems 
are a close second, while muscle and ligamentous injury are third. The 
disc does not have pain receptors throughout its entire structure, rath-
er only the outer third of its fibrous coat is innervated. Interestingly 
enough, despite the presence of these pain receptors, it is estimated that 
over half of the patients who have a disc injury – such as a protruding 
disc – have no symptoms of pain. Even more peculiar, many patients 
who have pain resembling that of a disc injury will have no visible signs 
of a protruding disc when examined by MRI.

The exact reason why pain is created from a discal injury is not 
entirely known. The reason for this is that the mechanisms involved are 
likely on the cellular level. Mechanical injury to the disc has not been 
shown to guarantee the production of pain. Many studies in recent 
years suggest inflammation is the cellular mechanism behind pain, but 
more research needs to be done. On a more physical level, a disc injury 
that is known to cause pain is that in which an insult occurs that causes 
a portion of the disc to become weakened and bulge outward, com-
pressing a nearby nerve. If the compression is substantial it can cause 
symptoms of pain, numbness, and/or weakness in the tissues corre-
sponding with that nerve. This type of injury can be visualized on MRI 
and is also possible to evaluate rather accurately through orthopedic 
testing (Figure 15).
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Figure  15 .  The  d i f ferent  for ms  of 
d i s c  degenerat ion  and injur y

Discs are commonly injured when the spine undergoes some mo-
ment of failure because the disc has been stressed beyond its normal 
range of motion, such as with a compressive force. When we sit in a 
slouched position, for instance, our lumbar vertebrae are being loaded, 
causing the discs to be squeezed like balloons between the vertebrae. 
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Slouching focuses the compressive stresses at a much more localized 
spot as opposed to keeping the spine tall and straight, and just like any 
physical system, when the force of that insulting compression becomes 
too much for the structure to hold, it breaks. Prolonged postures, weak 
muscles, poor bone health, dehydration, inflexibility, genetics, and liga-
mentous instability all increase the risk of injuring a disc. 

For detailed instructions on exercises that can help strengthen your 
spine and prevent disc injury or help you recover from a previous disc 
injury, please refer to chapter 15.

Weak Muscles
You have heard it many times, you need to work on your core. What 
many people think of when they hear the word core is the abdominal 
muscles in the front of the abdomen. Strengthening these muscles is 
good, yet what most people need to focus on strengthening is their pos-
terior core. If we consider nearly all the muscles of the front and sides 
of our thorax to be the anterior core, then the posterior core is the mus-
cles of the posterior thorax, extending down to include the glutes and 
hamstrings. Because we spend most of our lives performing nearly all 
activities that involve doing things out in front of us – typing, driving, 
writing, reading etc. – the muscles that perform those functions be-
come much stronger than those muscles in the back. To compound the 
inequality in muscle strength, when we sit our butts and the muscles in 
the back of our thighs – the hamstrings – adapt to a state of disuse and 
ultimately become turned off. This “turning off ” of muscle is an actual 
neurological principle called adaptation, and it illustrated by everyday 
activities such as putting on a watch: for the first few seconds after put-
ting the watch on, you are acutely aware that something is on your wrist. 
However, as time goes on you cease to feel the watch on your wrist and 
may even forget it is there. Muscles exhibit the same principle; sitting on 
your glutes and hamstrings is perhaps the most detrimental example of 
adaptive disuse in your musculoskeletal systems because of the harm it 
can cause to your spine. 



69

6. Can 97% of all  back pain really be f ixed fast? 

When the glutes and hamstrings go to sleep, so to speak, there is a 
neurological disconnect that has taken place between the brain and the 
muscles themselves. Quite literally, the energy ceases to flow between 
the two as neurological impulses sent from the brain to cause contrac-
tion of the muscles diminish, resulting in progressively inhibited glutes 
and hamstrings. The more you sit on these muscles, the weaker the con-
nection gets and the more disconnected the muscles become from the 
rest of the body. When you do finally stand, the glutes and hamstrings 
are not connected to your computer – the brain – as well as they should 
be resulting in compensatory over-dominance of your hip flexors and 
quadriceps muscles. The discrepancy is further compounded when you 
try and perform more demanding exercises such as picking up heavy 
objects, or going up flights of stairs, as the muscles compensating for the 
inhibited muscles become more and more overworked. The strengthen-
ing of certain muscles and weakening of others because of the activities 
placed upon them is a principle called Specific Adaptation to Imposed 
Demands (SAID), a fancy way of saying, if you don’t use it, you lose it. 

Dysfunction of the glute and hamstring muscles plays a large role 
in lower back problems. When we bend to pick something up, our leg 
muscles and hips should bear the majority of the work, but instead we 
tend to overuse our lower backs. When we bend, we either bend with 
our hips or with our backs, and the latter can have painful consequenc-
es. Bending forward with our backs introduces shearing and compres-
sive forces many times greater than what is normal about the lumbar in-
tervertebral discs. If we instead bend with our hips, engaging our glutes 
and our hamstrings, we invariably remove those forces from the spine 
and spread them over a much wider group of muscles. A simple way to 
improve your form when picking an object up off the floor is to hinge at 
your hips, bend your knees and keep your back straight. 

The way we combat developing weak muscles and postures at work 
is by setting up ergonomic workstations, or stations that promote good 
postural habits. Putting your computer monitor at the level of your 
eyes, keeping your keyboard close to the edge of the desk, keeping your 
shoulders back, and getting up and moving around frequently are ex-
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amples of adding ergonomic advantages to your workstation. Creating 
motion in your spine and avoiding prolonged postures is perhaps the 
most important aspect of an ergonomic workstation, but unless you 
have an “active” chair, there is no solution to creating motion in your 
spine while you sit. We’re going to discover how you can do this at the 
end of this book. 

Facet Syndrome
One of the more highly innervated and thus pain sensitive structures 
of our spines are the facet joints between each of our vertebrae. At each 
level of the lumbar spine, there are two facet joints, one on the left and 
one on the right which glide freely over each other as we move. Fac-
et joints may become injured if they are stressed beyond their normal 
range of motion, either from one traumatic blow or over time due to 
repetitive or sustained postures. 

When the limits of the facet joint are reached, the surrounding 
muscles contract forcefully in an attempt to protect the joint from 
further damage, and this is what we know as a muscle spasm. Muscle 
spasms can compound the pain and discomfort from the injury to the 
facet joint itself, and when this happens the pain may be so great that 
you are limited in performing even the most routine of daily activities 
like getting out of bed. 

Prolonged sitting can predispose you to facet syndrome, largely in 
part due to the changes that take place in our hip muscles in a seated 
position. The psoas muscles originate from the lumbar spine vertebrae 
and attach to the upper portion of the femur. When the psoas muscle 
contracts, it causes hip flexion. When we sit for long periods, the psoas 
muscles adapt to this shortened position and over weeks, months, and 
years become taught and inflexible. As these muscles lose their elasticity 
and become shorter, greater strain is put on our lower back as the verte-
brae are pulled forward under the tension of the muscles. This tension 
places unnatural stress on the facet joints, predisposing them to injury. 
To prevent this, regular stretching of the psoas muscles and avoiding 
sitting for too long are recommended.
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Neuropathy
Injury of nerves, like discs and facets, is also common and can be very 
uncomfortable. If you have numbness, tingling, or prickling sensations 
this is a sign that you have nerve injury as opposed to muscle or bone 
injury. In the spine, a common type of nerve injury is compression or 
irritation of the spinal nerves as they exit the spinal canal via the foram-
ina. This type of injury is known as a peripheral neuropathy or a radic-
ulopathy, depending on the exact location of insult to the nerve. Muscle 
imbalances, traumatic injuries, and compression from sitting too much 
are all common causes of such an injury. 

When the spinal muscles function in an unbalanced fashion, it cre-
ates abnormal tension on the spinal bones and can hinder their move-
ment and pull them out of normal position. When this happens, the 
nerves to the surrounding muscles and tissues of the affected area be-
come sensitized and you experience pain. In many cases, these postural 
inequalities can alter the tissues enough to cause nerve compression, and 
this will cause a weakening of the muscles to which the nerve travels.

Myelopathy
Less common than a peripheral neuropathy but more serious is what 
is known as a myelopathy. A myelopathy confers compression of the 
spinal cord itself and can have consequences far greater than a radicu-
lopathy or peripheral neuropathy. One example of how myelopathy may 
occur is if the discs between your vertebrae are stressed beyond their 
limits and they bulge outward until they bulge so far that they compress 
the spinal cord within the spinal canal. This type of injury may happen 
due to a single traumatic event or may develop over time as your discs 
weaken and bulge. A myelopathy may or may not be painful, but can 
affect things such as coordination and balance. In the most serious of 
cases, this injury can cause paralysis. 
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Spinal Strains
Muscle injury to the spine is one of the most common causes of back 
pain and typically arises from a traumatic event such as twisting too hard 
or bending over in an awkward position. Risk factors for spinal muscle 
strain include muscle weakness, performing repetitive movements, and 
maintaining sustained postures for extended periods. Regular exercise 
and stretching can help protect your spine from spinal strains. 

Spinal Sprain 
Spinal muscle strains typically occur with a sprain at the same time. Be-
cause it can be difficult clinically to discern between a sprain or strain, 
the two are often lumped together when giving a diagnosis. A sprain 
denotes injury to the ligaments as opposed to the muscles. Ligaments 
are the tough material that connects bone to bone, and they take lon-
ger to heal than muscles. A ligament sprain, like a muscle strain, may 
be caused by a single traumatic event or may develop over time due to 
abnormal stresses. Just like muscles can wear down, ligaments too can 
withstand only so much stress before they begin to weaken. When this 
happens, the joint that the ligament is holding becomes unstable, pre-
disposing the area to injury. 

As previously mentioned, creep affects ligaments by making them 
less stiff and capable of holding joints steadily in place. Prolonged 
postures are the predominant cause of creep, therefore reducing the 
amount of time spent in one position will help reduce the damaging 
stress placed on your ligaments.

Osteoarthritis
Osteoarthritis is the most common medical condition in patients over 
50 years old. Nearly 60% of Americans over the age of 50 suffer from os-
teoarthritis, and it plays a major role in back pain. Our spines being sub-
ject to constant stress and strain makes them one of the most common 
areas in your body that are affected by this condition, however the hips, 
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knees, fingers toes are also commonly affected. The word osteoarthritis 
is composed of three parts: 

osteo = bone 
arthro = joint 
itis = inflammation

This condition denotes the destruction of cartilage in your joints, cre-
ating inflammation within the articular space. An old fashioned way 
to think about osteoarthritis is to imagine the wear and tear that the 
moving parts in a machine are subject to over time. More recent re-
search suggests however that inflammation, not mechanical stress, is 
the predominating factor causing the cartilage breakdown associated 
with osteoarthritis. Thus, adopting habits that reduce the amount of in-
flammation in your body is suggested to reduce, prevent, slow down, 
or even reverse the progression of arthritis. In their 2010 book The End 
of Pain, doctors Chris Renna, D.O., and Peter Wehling, M.D., outline a 
plan anybody can use to combat arthritis with invaluable tips on nutri-
tion, sleep, exercise, and reducing stress. We recommend their book to 
anybody serious about taking control of their health. 

Postural faults 
While the act of sitting is commonly blamed for low back pain, the actu-
al culprit is sitting for too long. It is sustained postures that are the true 
cause of dysfunction, as standing for extended periods of time will sim-
ilarly have deleterious effects. The longer you sit in a slumped position, 
the more your body adapts to that position and the pattern becomes 
increasingly harder to reverse. To highlight this concept, if you have 
ever had any part of your body cast, you will appreciate the stiffness of 
the part once the cast is removed. 

In an ideal world, your body would be perfectly symmetrical from 
head to toe: your bones would mirror each other flawlessly, your muscles 
would be of matching size from left to right, and your movements indis-
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tinguishable between the left limb and right. As nature has it, however, 
we are all born with a dominant side—most of us the right—which we 
use for most all of our activities. What comes from this one-sided dom-
inance is tissue asymmetry throughout our bodies, and as time goes on 
these asymmetries are reinforced over and over again. 

The asymmetries that we develop are not necessarily a bad thing, in 
fact sometimes they can be beneficial. A baseball pitcher for example, 
through hours of pitching, can alter the biomechanics of her arm in 
such a way that improves the speed and accuracy of her throw. By those 
same means, one may also change the biomechanics in a way that is not 
favorable. For example, a warehouse worker that has back pain likely 
has not developed the proper biomechanics for lifting heavy objects. 

As you age your body takes the shape of the activities you con-
sistently demand of it, and your patterns of movement become habits 
without you realizing it. To go back to our example of sitting, a person 
who spends most of their time in a chair without addressing the weak-
ness sitting creates in their gluteal muscles, will not walk or perform 
other activities using their glutes properly. This gluteal weakness causes 
other muscles to work doubly as hard in compensation (we are referring 
here again to the principle of SAID). Due to the slow process of it all, 
you typically do not recognize the development of these patterns until 
you either injure yourself or have it pointed out by a trained clinician.

Another way to highlight the principle of SAID is to think of stretch-
ing or working out regularly. We know that if we stretch every day our 
tissues will lengthen over time, just as it is reasonable to assume that one 
who regularly lifts heavy weights will build muscle mass. 
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In the case of maintaining spinal health, two simple things we can 
all do to preserve our spines are:

• Avoid prolonged postures such as static sitting for more than 20 
minutes at a time.

• Exercise regularly, even walking 30 minutes a day is enough as 
long as you are adhering to the previous suggestion.

Of course, there are other factors such as diet and smoking that affect 
your spine, but the two recommendations above are simple habits that 
anybody can adopt to improve their posture and minimize spinal de-
generation. 
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CHAPTER 7

EAT FAT FOR A HEALTHY BACK? 
COME ON…

When you think of back pain it’s typical to primarily think of accidents, 
falls and injuries. Certainly, back pain can come from more insidious 
causes over time. In addition to mechanical injury, your environment 
and genetics also play a role in your risk for musculoskeletal dysfunc-
tions. Environmental factors include things like diet, use of tobacco 
products or illicit drugs, alcohol use, and supplement use. A diet lacking 
the necessary nutrients will not give your muscles the necessary build-
ing blocks for strength or the minerals necessary for bone integrity; cig-
arette use starves your tissues of oxygen and creates inflammation in 
your body causing tissue damage, and genetic conditions like rheuma-
toid arthritis can cause painful degeneration of your joints. 

Diet
Your diet plays a large role in the health of your musculoskeletal sys-
tems, as diets lacking the necessary vitamins, minerals, and other nu-
trients will lead to poor tissue health. Muscles need adequate protein to 
remain strong, bones need calcium for strength, and your body needs 
healthy fats for many essential processes. In addition, dehydrated tis-
sues are much more prone to injury and dysfunction, therefore ade-
quate water intake is essential for tissue health. 



The Sit Secret – Joe Mattina

78

Some of the best foods we can eat are those that have anti-inflam-
matory effects. Perhaps the most well-known nutrient that has these ef-
fects is omega-3 fatty acids, found in salmon and other fish. These types 
of fatty acids are essential to our survival, as without them our bodies 
would not be able to perform vital chemical processes. Omega-3 fatty 
acids are also found in other foods such green vegetables, nuts (like wal-
nuts), and flaxseed. These types of fatty acids cause a reduction in the 
amount of inflammation in the body, and inflammation is the one of the 
driving force behind any type of pain. 

Foods that promote inflammation have been shown detrimental to 
joint health. These include diets high in saturated fats and hydrogenated 
fats, high in refined sugars, and high in salt. The diet pattern I have just 
briefly laid out describes the SAD diet (Standard American Diet), and 
unfortunately most Americans eat according to this pattern. Keeping 
your intake of these types of foods to a minimum while increasing your 
intake of omega-3 fatty acids and fiber is of vital importance for the 
health of your spine and body. 

Organic Causes of Back Pain
Pain referral from visceral organs to the back is much less frequent than 
muscloskeletal pain but cannot be overlooked. Conditions affecting 
the intestines, kidneys, and other organs may refer pain to the back, 
masquerading as back injuries. Crohn’s disease, ulcerative colitis, pelvic 
inflammatory disease, and kidney infections are just a few examples of 
more common conditions that may cause lower back pain. Similarly, a 
pulmonary embolism, lung infection, or pancreatitis may create pain in 
the thoracic spine. Typically, back pain that cannot be relieved by cer-
tain positions or rest warrants investigation into possible organic disor-
ders. If you believe your back pain may be coming from a visceral organ 
as opposed to a musculoskeletal structure, you doctor can help make an 
accurate diagnosis. 

Genetic anomalies, or malformations of the spine and its tissues, 
may also contribute to back pain. Some of us are born with an extra 
lumbar vertebra, which raises our center of gravity and thus destabi-
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lizes the lower back. Other conditions like spina bifida occulta, where 
the vertebrae do not form entirely, can predispose a person to abnor-
mal biomechanics and lead to premature degeneration and pain. Other 
more severe anomalies include wedged-shaped vertebrae, which can 
create drastic structural curvatures of the spine – scoliosis. 
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CHAPTER 8

THE SECRET YOU NEVER KNEW 
ABOUT SCOLIOSIS…

When I was a kid, one of my best friends suffered from scoliosis. Every 
year in P.E. class they’d line us all up against the wall and have us bend 
over and touch our toes. My friend and I both knew what was coming 
every year. It was a source of great social embarrassment to be pulled out 
of line and made to stand aside. It made him feel outcast and dejected. 
I’ll always remember the emotional anguish he went through and feel-
ing how unfair it was to do such a thing so publicly to a child. The fact 
is, what we learned in school briefly about scoliosis was patently false.

Because scoliosis is such a well-known condition, we have decided 
to devote an entire chapter to its description. A common misconcep-
tion about scoliosis is that it is incurable without bracing or surgery. 
The great news is that many cases of scoliosis are simply the result of 
improper biomechanics in our bodies, and correcting them is easy if we 
know what to look for. 

Scoliosis is defined as a curvature of your spine greater than 10 de-
grees. Doctors have various ways of measuring the curvature of your 
spine, but x-ray film is necessary for accurate diagnosis. There are two 
types of scoliosis, functional and structural, the major difference being 
that functional scoliosis is treatable with conservative posture-correc-
tive treatment and a structural scoliosis represents a physical anomaly 
(such as a physical skeletal abnormality), which can only be removed 
via surgical intervention or bracing. 
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The classification of scoliosis goes further, as some types do not de-
velop until certain ages and are classified as either infantile, juvenile, 
adolescent, or adult scoliosis. 

As we age, our spines are routinely checked for the presence of 
scoliosis when we go to the doctor or have a physical. The doctor will 
have you remove your shirt and ask you to bend forward, watching to 
see how your spine curves. If your spine appears curved when you are 
standing, but becomes straight as you bend forward, then you have a 
correctable functional scoliosis. On the other hand, if your spine ap-
pears curved when you stand but remains curved as you bend forward, 
you most likely have a structural scoliosis. This test just described is 
called Adam’s test. 

Structural scolioses are usually due to abnormal development of the 
spine. Because the spine is composed of 24 vertebrae all stacked on one 
another like a dynamic lever system, an odd shape in any one of the 
vertebrae can cause the entire spine to curve. A wedge-vertebra is an 
example of a genetic anomaly that creates a scoliosis. Between the ages 
of 12-16, the progression of scoliosis should be acutely watched, as our 
bodies develop very rapidly during these years. If it is determined that 
a scoliosis is progressively worsening faster than 5 degrees per year, it 
is often recommended that a brace be used to slow it down. Dramatic 
cases may require surgery. 

In non-emergency situations, chiropractic care should be the first 
stop for any child, adolescent or adult with functional scoliosis. Properly 
addressing skeletal and muscle imbalances will help correct a functional 
scoliosis, and even patients that think they may have structural scoliosis 
should also seek conservative care first, as it will be evident within the 
first few treatments if their spine can be straightened with manual care. 
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A Story of Scoliosis in a 10-year-old Child
The parents of a 10-year-old child brought their daughter to the clin-
ic because her x-rays showed a 43-degree scoliosis, very large for that 
age. The orthopedic surgeon was suggesting bracing for the child, but 
the parents wanted a second opinion. While the x-ray film did show a 
large curvature of the spine, it also showed something else quite obvious, 
a lateral tilt of the pelvis of no less than 10 degrees off the horizontal. This 
was, in fact, a good sign, as any spine will begin to curve if the foundation 
upon which it rests (the pelvis) is not level. With the absence of bony 
abnormalities on the x-ray, and the presence of a clear lateral pelvic tilt, 
it was immediately evident that this child may have a treatable condition. 

As she stood the child’s lower body was quite asymmetrical, her 
right leg was completely straight yet her left leg was bent at the knee, in-
dicating the presence of a twist at the hips. The patient was placed on the 
treatment table and she was examined more closely. It was found that 
there was a biomechanical deficiency in her right foot, and when asked 
if she had previously injured her right ankle, it was found out she indeed 
had rolled her ankle a few years prior. It was explained to the parents of 
the child that an ankle injury will change the mechanics of the hips and 
create pelvic un-leveling. The foot/ankle fault of the child was corrected, 
and the remaining structural asymmetries in the hips and spine were 
addressed using manual release and osteopathic manipulation. When 
the girl stood up from the table, her weight was balanced and she no 
longer exhibited the pelvic tilt and leg asymmetries that were present 
only 30-minutes prior. More importantly, her spine was visibly less 
curved and the performance of Adam’s test showed a much improved 
spinal straightening. It was agreed that more treatments would be nec-
essary to straighten her spine, but that it appeared this girl’s scoliosis 
would be correctable with guided exercise training and manual care14*. 

14 * In the four months since the writing of this story, the young girl’s scoliosis 
has been reduced from 43 to 37 degrees, with the use of physical therapy and 
chiropractic care only; she has not even worn a brace. When the parents told their 
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The importance of this case is that this girl was not far from being 
braced and possibly having rods placed in her spine. This is because a 
surgeon may not necessarily see the body the same way a conservative 
therapist does. Where a surgeon sees a focal spinal curve on an x-ray, 
conservative therapy sees un-level hips causing the spine to curve. 

You may notice that some people develop more curved spines as 
they age, maybe you’ve even noticed it on yourself. Chances are you 
simply are compensating in the way you walk or move and have an 
un-level hip platform causing the spine to tilt. A common postural pat-
tern that creates pelvic un-leveling is that of having a short right leg, ei-
ther anatomically or due to muscle imbalance. The most common cause 
of this is a condition simply known as Short Right Leg Syndrome, and 
it affects many of us. When the right leg is short, our hips must work 
harder to lift our long left leg up as we walk, and we end up “hiking” 
our hip. This creates a right tilt of the entire pelvis and over time it be-
comes stuck in this position. Our spines slowly compensate for this tilt 
by curving – creating scoliosis (Figure 16). 

orthopedic surgeon they were going to opt for conservative care before surgery, the 
surgeon said he would give a Nobel Prize to any therapist who could reduce the 
curvature even 1 degree. Needless to say, Dennis and his team are still waiting for 
their prize to be awarded.
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Figure  16 .  Many  s col ios es  are  t reat able  s imply 
by  le ve l ing  t he  p e lv i s
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It must be noted that we have found acupuncture and cupping to 
exhibit positive results in patients with both structural and functional 
scoliosis, as these modalities can help relax and lengthen tight muscles 
contributing to scoliotic patterns. 

Imagine how the arch support of your foot could have a profound 
effect on your spinal angle. Many people with back pain find foot or-
thotics are the answer. Similarly, we often see men in the office with 
sciatic (hip) or scapula (shoulder blade) pain. Many of these men spend 
significant time in cars or sitting. Many keep a wallet in their back pock-
et. We have literally saved thousands of men from pain after doing an 
adjustment and recommending not sitting at a desk or in a vehicle with 
a wallet in the pocket. A half-inch to an inch of thickness of a wallet can 
create immense problems and alignment issues. 
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CHAPTER 9

WHAT IS  
THE CASCADING EFFECT?

The following chapter has been included to help understand the intercon-
nected workings of the body. We have included examples of what we find 
to be some of the most important relationships in the musculoskeletal sys-
tem. We hope these descriptions will help give you a better understanding 
of how posture and biomechanics can affect all areas of your body. 

For example, when we inhale, the occiput bone of the base of the 
skull tips backward which raises the foramen magnum (the hole at the 
bottom of our skull through which our spinal cord leaves our head and 
enters the spinal canal). The foramen magnum is directly connected to 
the sacrum via the dura mater which is a hard tissue that surrounds our 
spinal cord and nerves. As the foramen magnum moves up during in-
halation it creates tension on the dura mater of the neural tube creating 
an upward pull on the sacrum, tipping it backward into counter-nuta-
tion or sacral extension. This mechanism is known as the cranio-sacral 
mechanism, and its visualization allows us to appreciate the connected 
motion between the skull and sacrum. 

Going further, the sacrum is intimately related to the two ilia (your hip 
bones), which rotate around the sacrum as you walk and move. Each hip 
bone is comprised of three fused bones: the ilium, ischium, and pubis. The 
right and left pubic bones meet approximately 6 inches below our navel 
directly in the midline, and a tender bony ridge can be felt at their meet-
ing – the pubic joint. This joint is directly influenced by the movement of 
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the hip bones: as the right leg swings forward during walking, the ilium 
rotates backward, causing the pubis in front to rotate superiorly. On the 
left side, the opposite happens and the pubis moves inferiorly and ilium 
moves anteriorly. Ideally, the left and right pubic bones should pivot effort-
lessly as our hips move, but often they become knocked out of alignment.  
A patient presented with groin pain that began after surfing a few days prior. 
He said it didn’t feel like a muscle strain but more like something was “off.”

He was quickly assessed and it was found that his pubic sym-
physis was torqued, or misaligned. Due to the acute nature of 
the injury, it was decided to treat it indirectly as opposed to di-
rectly to avoid increasing inflammation and spasm in the area. 
To treat the pubis indirectly, meaning without any direct contact on the 
pubic joint itself, the patient was placed on his back with his knees and 
hips bent to 90 degrees and supported by a wedge pillow. His head was 
cradled in both hands and greater wing of the sphenoid bone contacted 
on either side of his head with the thumbs of the practitioner (the great-
er wing of the sphenoid is found just behind the eyes on either side of 
the skull). 10 minutes of gentle pulling and turning of the skull and neck 
ensued. Never once was the pubic joint touched. 

When the patient rose from the table, he was free of pain. The pu-
bic joint which only moments earlier had been out of alignment had 
been reduced through the handling of his head, clearly illustrating the 
mechanical link between the skull and sacrum. One way to picture this 
mechanism is taken from esteemed Osteopath William Garner Suther-
land’s manuscripts, in which he likened the mechanism of tension be-
tween the membranes of the skull and sacrum to two telephone poles 
with wire stretched between them. In a snowstorm, the wires become 
loaded with snow, causing the poles to lean off the vertical yet remain 
connected so that they lean at the same angle.15 In this visual of the “re-
ciprocal tension membrane” as Dr. Sutherland so elegantly referred to 

15 William Garner Sutherland, DO. Teachings in the Science of Osteopathy. 
Southerland Cranial Teaching Foundation, Inc. 1990. Page 108.  
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it, one can better appreciate the interconnected nature of this and many 
other similar mechanisms in the body. 

Think of the Spine as a Tent
Have you ever built a makeshift tent with a pole in the middle and a 

tarp draped over creating a pointed structure balanced under the weight 
of the tarp? Imagine that center pole is your spine, and the tarp is the 
outer surface of your body. Now, dangle ornaments from the pole, like 
decorations on a Christmas tree, and think of these objects as the organs 
in your body – your kidneys, stomach, intestines etcetera. What hap-
pens when you center the pole straight into the ground, with the tarp 
balanced equally in the center? You should see the tent standing on its 
own, fixed in a state of equilibrium and the ornaments hanging nicely. 
Now, grasp the pole and push it slightly in one direction. What do you 
picture happening? As the pole becomes angled, can you see the tent 
beginning to slant, the ornaments hanging at an angle to the pole, and 
the structure becoming less stable? What would happen if you pushed 
further? Would it topple over?

When we imagine the relationship of our organs to the spine in this 
way, it is easier to appreciate the mechanical and physiological effect al-
tering the spine has on organ function. The systems of the human body 
are often thought of as separate, but nothing could be further from the 
truth. In reality, the systems are interconnected. When the spine moves, 
the organs must move reactively. A spine that is collapsing creates com-
pression within the body cavities, inhibiting the function of your or-
gans. It is thus in your best interest to maintain a tall, sturdy spine as it 
is vital to your organ health. 

These two examples highlight the idea of the cascading effect. One 
simple mechanical problem in the body can radically cause a cascade of 
symptoms and associated pain that is disproportionate with the original 
issue. Simple corrections of body mechanics can have profound effects 
that improve mobility and stability.
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Let us now imagine another scenario, this time with two identical 
tents, only one is constructed with a central pole of fresh cut oak, and 
the other a piece of rolled paper. Imagine yourself pushing each pole at 
its center. Do you feel that the oak pole is sturdy, resistant to your pres-
sure? Comparatively, can you sense that pushing too hard on the paper 
pole will cause it to collapse on itself under the weight of the tarp? This 
is meant to illustrate a strong spine versus a weak spine. In chapter 15, 
we will discuss how you can build a stronger spine. 

As a final illustration, let us take the tent with the oak pole and place 
it atop a gymnast’s balance beam. Center the tent in the middle of the 
beam, and gently support the edges of the tarp. Now, slowly begin to 
shorten one leg of the balance beam, placing it on a slight tilt. What 
happens to the tent under these conditions? Can you see the pole begin-
ning to tilt in a direction opposite the slant of the balance beam, com-
pensating to remain upright? What happens when you perform this 
experiment with the tent pole made of rolled paper? This tilting in op-
posite directions is what happens when platforms of your body become 
un-level, such as your feet or hips, and cause tilting and compensation 
of the spine above (Figure 17).
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Figure  17 .  Ever yt hing  in  t he  b o dy  i s  connec ted ; 
e ver y  mechanica l  ac t ion  in  one  area  creates  an  equal 

and  opp os ite  reac t ion  t hroug hout  t he  ent i re  s t r uc ture
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In the previous example, the concept of compensatory motion is 
introduced. 

As the base of the balance beam is made un-level, the tent pole bal-
ancing on top must compensate by moving in the opposite direction in 
order to keep the tent upright. This type of mechanism is constantly at 
play in our bodies, as one action creates an equal and opposite reaction 
somewhere else in the body, both structurally and energetically.  

What does this mean for you? Your posture is affecting your health! 
When your body is not straight, your organs cannot and will not func-
tion as they are meant to, just as your circulation of body fluids will 
be hindered. What this means is that you will have lower energy, both 
mental and physical, and your body’s systemic functions will be run-
ning at sub-par levels, including your immune system. 

The Platforms of the Body
If you picture the structure of the human body as a 5-story building, 
you can imagine various horizontal platforms upon which your verti-
cal anatomy balances: the feet, knees, hips, shoulders, and the top of 
the neck (upon which the skull sits). When one platform is unstable, it 
affects each of the other platforms. Approaching a patient with this in 
mind, affords the clinician general insight into whole-body mechanics, 
and allows for proper diagnosis and treatment of faults within each of 
these platforms. If it is found that a patient has a mechanical fault in the 
platform of the feet, for instance, it would be prudent to diagnose and 
treat this correctly because when one of the two feet are dysfunction-
al, every platform above compensates by tilting, turning, and twisting. 
What makes the feet more complicated, other than that there are two to 
consider (whereas the hip complex is only one platform and the shoul-
der complex is only one), is that the feet are uniquely designed in that 
they also function as platforms and levers, whereas the hips and neck 
(more precisely the top of the neck – the atlas) are solely platforms. Be-
cause of this dual function, the mechanics of the feet can go awry in 
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many different ways and cause a multitude of problems for the rest of 
your skeleton (and ultimately your organs too) (Figure 18). 

Figure  18 .  The  many  plat for ms  of  t he  b o dy
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The feet are made up of 26 bones, and dysfunction of virtually any 
one of those can create body-wide chaos. The cuboid, a commonly dis-
placed metatarsal bone, sits at the lateral aspect of each of your feet just 
beneath and anterior to your lateral malleolus – the bony bump on the 
outside of your ankle. The cuboid very often becomes displaced because 
of a sprained ankle, awkward foot mechanics or because of increased 
compressive forces being placed on the corresponding leg. A cause of 
excessive loading into one leg may be the presence of pain somewhere 
in the body causing the person to shift their weight to one side of the 
body. Doing this alters the foot biomechanics and often drives the 
cuboid down out of normal position. When the cuboid is pushed out of 
position, it changes the biomechanics of the foot and affects tissues of 
the entire body. 

Nearly all of us have sprained one of our ankles at one time or anoth-
er, and the most typical way this happens is called an inversion sprain, 
in which our ankle turns in and we sprain the ligaments on the outside 
of the ankle. When this happens, the cuboid often becomes displaced 
inferiorly. As a treatment, we are usually put in a boot for 4-6 weeks and 
once the pain is gone we return to normal activities. Unfortunately, in 
returning to these activities we often fail to address the biomechanical 
abnormalities that now exist in the ankle from being cast. The pain in 
the ankle may be gone, but our gait is altered and the leverage mecha-
nism of the foot is compromised from the sprain; with the leverage in 
the foot lost, the leverage is forced to occur elsewhere, often the hip flex-
ors; when we use our hip flexors to walk, we automatically cause the hip 
extensor muscles to shut off (the hamstrings and lower gluteal muscles); 
when this muscle imbalance occurs it disturbs the platform of the pel-
vic girdle, and when that platform is disturbed, the spine begins to tilt 
because it is no longer being held up vertically (much like the tent pole 
concept discussed previously). This inevitably causes the entire spine to 
begin to curve, causing the platforms of the shoulders and the neck to 
accommodate and become crooked, off-center, and destabilized. When 
this happens, some areas of the body become overworked while others 
underworked, and some areas of the body move too much while others 
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become stiff. This is why you can have arm pain but the actual problem 
or cause of the pain may be due to a mechanical deficiency in your foot; 
if you treat the arm you’re stuck treating it forever because you aren’t 
fixing the actual cause. This is why treating the entire body is essential 
for health. We must normalize the skeletal structure from head to toe so 
that the body can function efficiently and therefore be pain-free.

A key concept to understand about physical pain is that it is typical-
ly the last thing to manifest when a biomechanical musculoskeletal ab-
normality exists. That is, a compensatory pattern will exist and progress 
usually long before any pain occurs. Another thing to consider is that 
pain does not typically arise in areas of your body where there is a lack 
of motion, but where there is too much motion. So, a goal of any treat-
ment plan for musculoskeletal dysfunction is to stabilize areas of hyper-
mobility, and we do that by first treating the hypomobile areas creating 
the reactive areas of hypermobility. Thus, proper treatment of musculo-
skeletal dysfunction is an art and science of knowing which parts of the 
body to stabilize and which to mobilize, and in the correct order. 

Foot Platform
Having dysfunction in either of the feet is like a tall building having a 
weak foundation. Foot problems can cause everything in the body above 
to tilt, get pulled out of alignment and become less stable. Imagine put-
ting a marble in your shoe, can you imagine how this will affect your en-
tire skeleton (and other tissues)? This is what it is like when your feet are 
not functioning correctly. You may lean away from the side on which the 
marble is, and you may alter your walk to redistribute the forces in your 
foot. In either case, the platform of your hips is directly altered. 

Pelvic Platform 
Another important platform of the body is the pelvic complex (includ-
ing the hips), which transmits forces from the ground up and stabilizes 
the structures above. The hips are comprised of powerful muscles and 
a deep ball-and-socket joint wherein the femur articulates with the hip 
bones (called ilia), creating a stable joint with large ranges of motion. 
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The hips are a complex structure, but many of the things that go wrong 
are predictable and correctable with a proper diagnosis. As you walk 
the two ilia rotate like oil-well rigs, back and forth as you move your 
legs forward and backward. When the leg swings forward in walking, 
the ilium rotates backward, and vice-versa. Very often, a mechanical 
fault will arise in one or both of the hip joints and cause either aberrant 
or reduced motion (remember, reduced motion in one region of the 
body inevitably causes increased motion in another area). An ilium, for 
instance, may become stuck in flexion (when the leg comes forward) 
and prevent full range of motion and alter walking – albeit sometimes 
only a minor, often indistinguishable amount. Left to continue for some 
time, however, this type of dysfunction of the pelvis and hips can create 
painful problems in the back as it bends and twists to compensate for 
the dysfunctional hip platform. 

A common genetic cause of un-level hips is a leg-length discrepan-
cy, as the hip on the side of the shorter leg reaches toward the ground to 
compensate for the lack of length. The most common cause of un-level 
leg length is a syndrome known as Short Right Leg syndrome. Some 
studies have found the prevalence of short right leg syndrome in the 
general population to be as high as 66%16. As a result of the short leg 
causing the hips to be un-level, the spine sits on an un-level surface and 
bends accordingly, typically developing a convexity toward the side of 
the short leg. A reasonable treatment for this is adding a heel lift on the 
short side, keeping in mind to not add too much height too soon but 
rather gradually increasing the height until the hips are level. 

As the spine bends the shoulders become un-level, and the shoulder 
on the side of the low hip typically ends up higher than the other shoul-
der. In further compensation, the neck then must tilt (and rotate) the 
opposite direction to keep the head level. All of these compensations can 
create muscle tightness, inflexibility, decreased energy, headaches, poor 
sinus drainage, pain, poor circulation, and many more symptoms. An 

16 Juhl J, Prevalence of Frontal Plane Pelvic Postural Asymmetry. Journal of the 
American Osteopathic Association, Volume 104. 2004.



97

9. What is the cascading effect?

un-level pelvis can also affect the muscles of the pelvic floor, reactively 
creating menstrual problems and pelvic organ dysfunction in women. 
For example, due to dysfunctional pelvic floor muscles, the uterus may 
move into forward-flexed position and rest on top of the bladder, creat-
ing more heat in the pelvis and promoting invasion from opportunistic 
bacteria that can cause bladder and other pelvic organ infections. 

Shoulder Platform
If the foot platform and the hip platform are level, balanced, and sturdy, 
we can then look to the shoulder platform for balance and symmetry. 
Common conditions associated with un-leveling of the shoulder plat-
form include thoracic outlet syndrome, biceps tendonitis, elbow, wrist, 
and hand pain, upper back pain, and headaches. Because we use our 
arms for so many daily activities, strength imbalances and muscle tight-
ness commonly arise across the shoulder joint. Tightness in the chest 
and upper trapezius muscles, for example, create faulty movement pat-
terns and eventually lead to pain not only in the shoulders but also the 
neck and head. 

Thoracic outlet syndrome describes a condition in which the nerves 
or blood vessels traveling out of the neck region become entrapped or 
impeded by musculoskeletal structures in the front of the shoulder. A 
large bundle of nerves collectively referred to as the brachial plexus 
travels beneath our clavicles (collar bones) and above our first rib on 
both the left and right sides. This small space between the clavicle and 
first rib is called the thoracic outlet. The brachial plexus is accompanied 
by large veins and arteries which carry blood to and from our arms. Be-
cause the clavicle crosses directly above the first rib leaving only a mini-
mal amount of space, this neurovascular bundle as it is called oftentimes 
becomes compressed. Tingling, numbness, weakness, or swelling of the 
arm and hand may be a sign that this neurovascular bundle is being 
compressed in the thoracic outlet. 

With proper stretching, exercise, and postural training thoracic 
outlet syndrome is typically simple to treat. The relaxation of taut upper 
trapezius muscles, for instance, can help depress our neck and shoul-
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ders; the regular stretching of the chest muscles can allow for more space 
for the neurovascular bundle to travel, and strengthening of the lower 
trapezii can bring the shoulders down into a position that increases the 
size of the thoracic outlet. When the shoulders are balanced in this way, 
it not only increases the size of the thoracic outlet but also reduces the 
amount of strain in the neck and head. 

Just as the feet affected the hips above, the shoulders affect the neck 
and head above – they are intimately biomechanically related. So close-
ly, in fact, that shoulder dysfunction often causes neck pain and neck 
dysfunction often causes shoulder pain. The reason for this is that many 
of the nerves that leave the spinal cord in the region of the neck inner-
vate the muscles of the shoulders. A pinched nerve in your neck, for in-
stance, can cause weakness or even paralysis of your shoulder muscles. 

Occipito-Atlantal Platform
Where the base of the skull rests atop the atlas (the first cervical bone) 
is called the occipito-atlantal interface. Because the head is balancing 
on the neck, any un-leveling of the occipito-atlantal platform can cause 
symptoms related to virtually any area of the body. I say this because the 
skull contains both the brain and a tiny gland that controls numerous 
functions in the body. This tiny gland is called the pituitary and it is 
considered the master gland of the body. It is referred to this because it 
secretes various hormones that have systemic effects and help maintain 
homeostasis within your body. When the occipito-atlantal platform be-
comes un-level, the tissues of the cranium reactively become thrown 
out of balance, potentially creating dysfunction of the pituitary gland. 
Vision problems, headaches, hearing problems, sinus congestion, verti-
go, breathing difficulties, palpitations, balance difficulties, jaw pain, di-
gestive problems, energy deficiencies, and sex-hormone imbalances are 
just a few of the symptoms possible when our pituitary gland does not 
function correctly. Effective treatment of the occipito-atlantal platform 
is, therefore, a vital component to all musculoskeletal treatments. 
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If You Don’t Use it, You Lose it
A brand new car sits on a lot for ten years and is never driven. The en-
gine remains shiny, the interior flawless, and the pistons in great condi-
tion. The tires look good from afar, but up close the effects of time show 
in the cracked, weakened rubber. The engine oil has settled like mud to 
the bottom of the oil tank, caking the walls with a thick build-up. This 
car has lived on this one lot its entire life. It is squeaky clean but having 
never been driven, its engine is all but ruined. 

A second car has been driven every day for the past ten years. The 
tires have been changed, rotated and kept inflated regularly. The en-
gine oil has been replaced every 4,000 miles like clockwork. The engine 
looks dirty, the interior is worn, and the body of the car has dents and 
scratches. The owner was an aggressive driver who loved to take fast 
turns and accelerate from stoplights. The axle and frame of the car are 
bent and worn in many places, and the pistons and other moving parts 
show signs of wear and tear. The engine itself makes various odd noises, 
and the car is nearly to the point of breaking down. 

The description of these two cars is meant to illustrate that the 
phrase if you don’t use it you lose it is not a fully encompassing state-
ment because it is also true that if you use it, you lose it. Athletes who use 
their bodies every day in a physical manner may have more strength, 
flexibility, and endurance than a couch-potato, but over time this de-
manding work takes a toll, just like drag-racing your standard car on 
a regular basis will decrease its lifespan. With that said, we believe it is 
better to use it and lose it – to enjoy our lives being active – than to not 
use it and lose it. The multiple benefits of using our bodies and moving 
are far greater than living in fear of injuring ourselves. In essence, we 
are suggesting you stay active without overdoing it, to help prevent early 
degeneration of your spine and joints. 

Just like the axle of an off-road car wears out quickly, overuse of our 
joints can put us at greater risk of degeneration, which for our bodies 
means worn-out cartilage, bone spurs, and pain. Overuse and overstress 
of spinal joints in particular, such as those of a sedentary worker’s lower 
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back from sitting still constantly, are at greater risk of degeneration than 
those of an active worker who moves around most of the day. Sounds 
counterintuitive, but there is a line that exists between not doing enough 
and doing too much. Because the benefits of being active outweigh the 
downside, we suggest erring on the side of doing too much when it 
comes to your body. Studies support this, as workers who sit still for 
most of the day are at an increased risk for lower back dysfunction than 
those who sit very little. In fact, individuals who are active most of the 
day gain a prophylactic benefit from briefly sitting throughout the day17. 

There is a trend in the past few years that has many people using 
standing desks at the office or at home. This movement largely began 
in the early 2000’s when Dr. Levine of the Mayo Clinic created and sold 
the StandUp Desk™. One thing to remember about posture is that your 
body doesn’t care if you are sitting or standing if you remain in a pro-
longed position the effects of creep will set in. So, while standing desks 
are a great way to get off your butt, it is important that you do not stand 
in a fixed position for too long, as this too will create abnormal mechan-
ical patterns in your musculoskeletal system just like prolonged sitting.

Studies have also shown that a moderate amount of physical ac-
tivity such as walking is most beneficial to delay and even prevent de-
generation of joints. Lack of activity is not favorable because your body 
needs some form of physical stress to stay strong. Without some kind 
of stress your tissues and bones atrophy. This is why astronauts return-
ing to earth cannot walk immediately – they need to rebuild their bone 
and muscle mass that has deteriorated while in space due to the lack of 
gravitational forces. 

How a Foot Problem Can Cause a Headache
Our feet are directly connected to our heads by physical tissue. It has 
been dissected from human cadavers a continuous strand of muscle and 
fascia extending from the base of your feet to your scalp. This has been 

17 Liira et al. Long-Term Back Problems and Physical Work Exposures in the 1990 
Ontario Health Survey. American Journal of Public Health. 1996: 86 no.3 382-387
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documented in numerous books and studies. The point of this visual is 
to illustrate that dysfunction in the feet can cause a direct dysfunction 
in the tissues of the neck and scalp via soft tissues. As the soft tissue 
in the ankle becomes tight and inflexible, say after an injury, it slowly 
begins pulling on the bones leading up to the head, altering the biome-
chanics of the joints along the way. When the biomechanics of one joint 
is changed, it inevitably causes other joints to function aberrantly, much 
like the failure of one wheel in an arrangement of cogwheels will alter 
the entire system. 

Once the dysfunction in the foot has worked its way up to the head, 
the platforms of the shoulders and neck start to react by becoming tight 
and irritated. Cervicogenic headaches, or headaches caused by tension 
in the neck, therefore can be a direct result of biomechanical deficien-
cies in the foot.

The Implications of a Narrow vs. Wide Pelvis
Genetically, men have a narrower pelvis than women. It is theorized 
that women biologically have a wider pelvis to allow for easier passage 
of children during birth. The shape of the pelvis is important to un-
derstand because it affects whole-body mechanics. If we again imag-
ine the hips as a platform, and we picture a broad platform (female 
hips) versus a narrow platform (male hips), we can visualize the dif-
ference in mechanics between the two. A narrow pelvis equates to less 
pelvic stability and forces the lumbar spine to work harder to stabilize 
the spine. A wider pelvis better allows for distribution of these forces 
across a larger area, which decreases the amount of stress on the joints 
in the lower back.

The width of the hips also changes the angle of the knees in relation 
to the midline, as a wide pelvis will tend to create a more knock-kneed 
posture (as the knees point inward to counterbalance the wide hips) as 
seen in women, and a narrower pelvis will produce more of an outward 
displacement of the knees or a bow-legged appearance as more often 
seen in men. Because of knock-knees, women will tend to have degen-
erative medial knee compartment syndromes as they age more so than 



males. Strengthening the muscles that keep the knees apart and stretch-
ing the muscles that keep the knees together in women is, therefore, an 
effective way of reducing stress on the medial compartment of the knee. 
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DO YOU HAVE AN ISSUE  
WITH YOUR DIAPHRAGM?  

DID YOU KNOW YOU HAVE 3?

The body has many horizontal planes of fascia or diaphragms, which 
act to separate body compartments, regulate the pressure within those 
compartments, and function as a support for viscera (internal organs). 
Diaphragms are made up of many types of tissue, including skeletal 
muscle, fascia, tendons, ligaments and other connective tissues. You 
are probably familiar with the respiratory diaphragm – it is your main 
breathing muscle that rises and falls with each breath. The proper func-
tion of the respiratory diaphragm is to contract to draw oxygen into 
your lungs and then relax, pushing the carbon dioxide out of the lungs 
(Figure 19). 
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Figure  19 .  The  respirator y  d iaphrag m he lps  to 
pul l  oxygen  into  t he  lungs  and  exp e l  carb on d ioxide

The diaphragm is shaped like a dome that spans the diameter of 
your thorax and separates your chest cavity from your abdominal cav-
ity. Many tube-like anatomical structures pass through the respirato-
ry diaphragm including the esophagus, which carries food from the 
throat to the stomach; the inferior vena cava, the largest vein in the 
body which returns blood to the heart from the lower half of the body; 
the aorta, the largest artery in the body which begins at the heart and 
travels down into the abdomen, and the vagus nerve, one of the most 
important nerves in your body that regulates heart rate, digestion, and 
performs numerous other vital functions. 
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Because these anatomical structures pass through the diaphragm 
– the respiratory diaphragm being a sheet of skeletal muscle that is 
constantly contracting and relaxing – their function is directly influ-
enced by the mechanics and physiology of the diaphragm. When the 
diaphragm becomes tight on one side, for instance, it creates pressure 
on the structures that pass through it and chokes them. This can lead 
to symptoms like acid reflux, palpitations, and shortness of breath. This 
type of situation arises particularly in times of stress when the body 
automatically diverts the function of the respiratory diaphragm to mus-
cles of the upper chest for shallower, survival-mode breathing (a sym-
pathetic nervous system response). Indeed, many of us are in a constant 
state of heightened sympathetic activity due to stress and we habitually 
breathe using our chests as opposed to our respiratory diaphragm.

A simple way to see if you are a chest breather is to lie on your back, 
place one hand on your belly, and your other hand on your sternum. 
Take a big breath in as you normally would, and feel or watch which of 
your hands moves further up (toward the sky). If you are a chest breath-
er, the hand on your stomach will move very little whereas the hand on 
your sternum will rise further. Now, try and take a deep breath without 
letting your hand on your sternum move, and suck all the air in through 
your stomach. You should feel your hand on your stomach rise toward 
the ceiling – this is proper diaphragmatic breathing. As infants, we 
breathe using our respiratory diaphragm – our stomachs do the work. 
You can watch a baby breathe and observe this for yourself. As we age 
and we succumb to the stresses of life, however, many of us stop breath-
ing correctly, perpetuating the cycle of shallow breathing and stress. 

Posture influences the motion of your respiratory diaphragm, as 
your spine is much like the tent pole discussed previously and the dia-
phragm is like the roof of a tent suspended from it. If the tent pole (the 
spine) collapses, twists, or curves, the roof (the respiratory diaphragm) 
twists and caves in with it. When this happens the diaphragm cannot 
contract correctly; it crushes the organs that pass through it sending 
our bodies into a fight-or-flight state, releasing stress hormones and 
causing shallow chest breathing. Addressing posture is therefore vital 
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to not only the health of your spine but to the health of your respiratory 
diaphragm and the structures that pass through it. 

There are other diaphragms which have not yet been mentioned, 
two of which we will describe here. The first is the diaphragm located 
at the base of the neck and top of the lungs – the cupola. This is a di-
aphragm of horizontal fascia that blankets the first ribs and thoracic 
inlet, and rises and falls with the respiratory diaphragm as you breathe. 
However, when you chest-breathe this diaphragm gets over-worked, 
becomes tight, and pulls the neck down and forward into a hunched 
position creating a strain on the neck and head. Because there are nu-
merous blood vessels and nerves that pass up and down through the 
neck going to and from the head, mechanical collapse and compres-
sion of anatomy in this area can create serious problems. Feelings of 
fainting or dizziness, for instance, may result from impeded circulation 
in the neck. Sensitive baroreceptors (pressure receptors) located within 
the carotid arteries of the neck may become irritated because of altered 
blood flow, creating potentially harmful changes in heart rate and blood 
pressure. Indeed, many patients with symptoms of cardiovascular dis-
ease are actually manifesting symptoms of poor posture and circulation 
due to tight fascia choking the blood vessels and nerves around the base 
of the neck near the cupola. 

The third diaphragm is the urogenital diaphragm or the bottom of 
the pelvic bowl which essentially is a horizontal sheet of muscle and 
fascia making up the area between your legs. The urogenital diaphragm 
also rises and falls with the action of breathing, though to a lesser degree 
than the respiratory and cupola diaphragms. Torsions in the hips and 
legs directly influence the tension in the urogenital diaphragm, causing 
it to twist and turn just like the other diaphragms. When this happens 
sexual and urogenital functions are compromised: the uterus can be-
come pulled out of proper alignment and create menstrual pains and/
or irregularities; bladder infections become more prominent because of 
the constricted blood flow and increased heat in the area of the pelvis; 
the risk of constipation increases and men become predisposed to pros-
tate problems. 
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A skilled practitioner can accomplish the manual release of all of 
these diaphragms in a few minutes, and their effective release is some-
times all it takes to get you out of pain. Regular exercise and movement 
will also help prevent torsions of the diaphragms, along with the avoid-
ance of prolonged postures. 
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CHAPTER 11

IS YOUR BACK  
BREAKING YOUR BANK?

Lower back pain is the second most common cause of missed work 
days in the United States, second only to the common cold. Chronic 
lower back pain is also the second most common cause of disability 
in the world. Recent studies have found nearly eight million Amer-
icans cite back pain as their main cause of disability in a year18. It is 
estimated that the economic cost of lower back pain is between $100 
- $200 billion per year, including direct treatment costs and indirect 
financial loss through missed work days10, with surgery costs ac-
counting for approximately 20% of those costs19. While most people 
with a bout of acute lower back pain will have a complete resolution 
of symptoms within 2 weeks without any treatment, a large number 
will continue to suffer for months or even years later11. For those of 
you who had lower back problems as children, your chances of devel-
oping lower back problems as adults increases11; because nearly 90% 

18 Ma, VY, Chan, L, and Carruthers, KJ. Incidence, prevalence, costs, and impact 
on disability of common conditions requiring rehabilitation in the United States: 
stroke, spinal cord injury, traumatic brain injury, multiple sclerosis, osteoarthritis, 
rheumatoid arthritis, limb loss, and back pain.
Arch Phys Med Rehabil. 2014 May ; 95(5): 986–995.e1. doi:10.1016/j.
apmr.2013.10.032.

19 Souza, Thomas. Differential Diagnosis and Management for the Chiropractor: 
Protocols and Algorithms, 3rd Ed. 2008. Jones and Bartlett Learning.



The Sit Secret – Joe Mattina

110

of medical costs related to lower back pain are due to a recurrence of 
symptoms, identifying this risk factor is important in the prevention 
of lower back problems later in life11. 
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CHAPTER 12

CUTS LIKE A KNIFE.  
IS SURGERY THE ANSWER?

While some cases of back pain require immediate surgery, the vast ma-
jority of back problems are treatable with conservative care, even if your 
symptoms seem rather severe. In fact, many cases of back pain are bet-
ter off treated conservatively as opposed to surgically. This is not meant 
to discredit spinal surgeons or their profession in any way as surgery is 
often necessary and effective. Some important things to consider about 
back pain and surgery include:

• Of all the patients who seek medical care for their lower back 
pain, only 1% have neurological deficits (i.e. weakness, numb-
ness, tingling, decreased touch sensation) that warrant back sur-
gery, however still half of this 1% of patients are able to avoid 
surgery with conservative forms of care20.

• The cost of spinal surgery is often much more expensive than 
conservative care, with adverse events of surgery reported to be 
as high as 12%12. 

• Surgical procedures account for approximately 21% of the to-
tal cost of direct care of back pain12; considering less than 1% 
of back pain patients undergo spinal surgery, this is a huge cost 
compared to conservative therapy.

20 Souza, Thomas. Differential Diagnosis and Management for the Chiropractor: 
Protocols and Algorithms, 3rd Ed. 2008. Jones and Bartlett Learning. 
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• From 1993-2003 the cost of lumbar fusion in America alone rose 
from $75 million to $482 million21.

• While lower back surgery is largely successful, keep in mind 
there still exists uncertainty as to which procedure is appropriate 
for each condition, and scientific evidence lacks regarding the 
prediction of spinal surgery outcomes13.

• Even if you have obtained MRI and x-ray images of your back 
and the findings show damage to your spine, keep in mind that 
MRI and x-ray findings of spinal damage such as bulging discs, 
vertebral degeneration, and osteophytes rarely correlate with the 
level of pain. Studies show that there is virtually no correlation 
with the visual appearance of your spine on diagnostic imaging 
and presence of pain22. Many patients who have back pain have 
pristine, healthy spines when visualized diagnostically, whereas 
many patients without back pain appear on MRI to have degen-
erated, osteophytic spines. Even MRI results that show compres-
sion of nerves do not always imply the patient has obvious symp-
toms. Thus, just because your MRI may look bad, your condition 
may be completely treatable conservatively. 

• A 2012 study that tracked back-pain patients found those who 
first consulted a spine surgeon were 40 times more likely to have 
surgery than those who first consulted with a chiropractor, and 
less than 2% of those who sought chiropractic care ended up re-
sorting to surgery. This tells us two things: 1) that who you see 
first (surgeon or chiropractor) in regards to your back pain has 
a significant impact on whether or not you decide on surgery 
and 2) back pain is very treatable without surgery. So, before you 

21 Weinstein, JN. United States Trends and Regional Variations in Lumbar Spine 
Surgery: 1992–2003. Spine (Phila Pa 1976) . 2006 November 1; 31(23): 2707–2714. 
doi:10.1097/01.brs.0000248132.15231.fe.

22 Jensen MC et al. Magnetic resonance imaging of the lumbar spine in people 
without back pain. N Engl J Med. Jul 14 1994;331(2):69-73. 
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think surgery is necessary for your back, best to seek a non-in-
vasive treatment first23.

The fact that some back surgeries are not successful in the long run is 
not because spinal surgeons do not do their jobs well. In reality, what 
happens in many cases of so called “failed” back surgery is that the me-
chanical issue that initially led to the back problem was not addressed, 
and surgery does not always correct this underlying biomechanical is-
sue. For example, surgery can be used to repair focal degeneration of 
the L4/L5 disc due to poor posture, but without addressing the poor 
posture the damage to the L4/L5 disc will continue despite the repara-
tive surgery.

This principle goes for every other area in the body too. The follow-
ing example highlights how aligning the knees can prevent knee surgery:

A patient recently came into our clinic having torn the medial me-
niscus of his right knee; he had torn the medial meniscus in his other 
knee a few years prior. Upon examination of the patient, he had knock-
knees, creating a point-mechanical load on the medial compartment of 
his knees. In addition to this genetic skeletal predisposition to medial 
knee degeneration, the patient’s hamstring muscles in both legs were in-
hibited from years of sitting, and thus were not functioning correctly to 
stabilize his knees. The patient had already scheduled for the meniscus 
to be surgically repaired in two weeks’ time. Using myofascial release 
and osteopathic manipulative therapy, the patient’s knees were aligned 
so the medial compartment was no longer being loaded. The patient felt 
so much better following the treatment that it was suggested he post-
pone the surgery to see if a few weeks of exercise therapy could keep 
him from the operating table. By simply changing the biomechanics of 
this patient’s lower extremity, it was possible to reduce the mechanical 
load on his knee and reduce his pain. Focal surgery to the knee would 
no doubt have repaired the meniscus, but without removing the cause 

23 Keeney BJ, et al. Early Predictors of Lumbar Spine Surgery after Occupational 
Back Injury: Results from a Prospective Study of Workers in Washington State. Spine 
(Phila Pa 1976). 2012 Dec 12. 
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of the insult to his medial knee compartment any benefit of surgery 
would be undone in a few years’ time. 

Preventing back surgery or effectively recovery from it can be dif-
ficult. This is where the help of a trained Physical Therapist can be in-
valuable. Dennis himself is a proponent of utilizing physical therapy to 
correct body biomechanics and works closely alongside two Physical 
Therapists in his office. 

If you do elect for spinal surgery, there are different procedure op-
tions available to you. Your condition, operation cost, and recovery time 
are all variables worth considering in the process. Fusion costs often 
reach upwards of $100,000 and you may end up spending weeks in the 
hospital for recovery. The rate of lumbar fusion procedures increased 
from 14% of all back-surgery costs to nearly 50% in only 10 years, 
demonstrating a trend posited to represent positive patient outcomes 
compared to other procedures13. A spinal fusion involves the union of 
two or more vertebrae together for purposes of increasing stability to 
reduce pain or dysfunction. Spinal fusions are most common at the lev-
els L4/L5 and L5/S1. A fusion is performed by placing a graft of bone 
between the two segments to be fused, so that they may grow together 
into one bone. The bone graft is usually taken from bone elsewhere in 
your body, or it can also be used from a cadaver or an artificially fab-
ricated piece of material. One of the most commonly performed types 
of spinal fusion is the TLIF, or transforaminal lumbar interbody fusion, 
a minimally invasive procedure that requires less recovery time than 
other methods12. One issue to consider with fusion operations is that 
stabilizing the defective joint creates excess movement above and below 
the surgical site, leading to premature degeneration in those areas.

A laminectomy is another surgical spinal procedure and is per-
formed essentially to decompress the spinal structures, as it entails the 
removal of a portion of the vertebral bone to increase the space within 
the spinal canal. In a laminectomy, a surgeon will make a small incision 
in your back and gently pry the tissues apart to expose the vertebra to 
be excised. A portion of the bone – the lamina – will then be cut out. 
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Discectomy is the removal of a portion of the disc in order to de-
crease pressure on nearby nerves to alleviate pain and dysfunction. 
When discs bulge, they may rupture and the displaced material can 
press against the nerves in our spinal cords. Discectomy is the most 
common surgery used to treat disc herniations and is considered the 
gold standard surgical treatment for these cases. Of note, a study was 
performed comparing chiropractic treatment of disc herniations to 
surgical microdiscectomy and produced the following results: 60% of 
the patients with symptomatic disc herniations who were selected to 
receive chiropractic care experienced the same amount of improvement 
as those who underwent the microdiscectomy; of the remaining 40% 
who did not benefit from chiropractic care, they experienced greater 
benefit once they underwent the surgery13, again highlighting the fact 
that most back conditions are treatable via conservative methods how-
ever surgery is indicated and often necessary in many cases.
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CHAPTER 13

IS YOUR BACK PAIN  
DESTROYING YOUR MIND?

There is a concrete relationship between back pain and emotional health. 
The very nature of pain is due in part to the release of chemicals in the 
area of injury that produces the sensation of pain. These chemicals ulti-
mately trigger a cascade of bodily responses that include but are not lim-
ited to fatigue, irritability, increased sweating, elevated blood pressure, 
increased heart rate, depression, and other psychological factors. 

Many factors other than physical sensation are implicated in pain. 
Cultural background, social life, treatment by the health professional, 
beliefs, and attitudes also are components of pain. A soldier injured in 
battle, for instance, is much less likely to report disability of pain of an 
injury as opposed to a civilian who suffered the same injury because of 
the environmental context. 

In addition to the release of pain-related chemicals in the body, 
back pain often leads to a decrease in a person’s normal daily activi-
ties and thus has an impact on their social, work, exercise, and leisure 
activities. When this happens, it is easy to fall into a spell of fear and 
frustration – fear that your pain will not go away or perhaps get worse, 
and frustration that you cannot perform daily activities as you normally 
would. If the lower back pain is not managed effectively, these symp-
toms and feelings of despair will only grow and send one further into a 
spiral of fret. 
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Chiropractors and other health practitioners use outcome measures 
known as Fear Avoidance Questionnaires for the very purpose of mea-
suring a person’s level of fear towards performing activities due to pain. 
The goal is to reduce the patient’s fear of pain by first reducing pain, then 
helping the injury heal, followed by training proper activation of mus-
cles to foster stabilization and strength of the injured area. Patients that 
live in fear of pain have been shown to have a much worse prognosis for 
their back pain, while those with a more positive outlook tend to resolve 
their symptoms in 4-6 weeks for the average lower back problem.

If you’ve had a moderate injury before such as a rolled ankle, you 
can appreciate the tentativeness felt toward putting all of your weight on 
the injury too soon. However, once you attempt to walk without a limp 
and put all the weight on your foot, you realize that the pain is not as 
bad as you expected. In fact, putting more of your weight on the foot is 
desirable at a certain point in time as it helps maintain proper biome-
chanics throughout the body while encouraging healing in the foot. 

A positive outlook on the recovery from an injury will help reduce 
fear and speed up recovery time. Perhaps you have heard that thinking 
of pain will make it so, and this is true. When we think of pain, or dis-
ease for that matter, we begin to manifest symptoms. Anxiety is a great 
example of this, as in many cases anxiety is caused by a self-fulfilling 
prophecy. Just ask any person who went through medical school if at 
least one point in their career they thought they had one disease or an-
other. Because they are constantly studying diseases, these diseases are 
constantly on their mind, and for many students, they actually begin 
to think they may have them. This self-fulfilling anxiety is no different 
than that of dwelling on your injuries. If you want a speedy and full 
recovery, staying positive and battling the fear that may be holding you 
back is vital.
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CHAPTER 14

IS YOUR PHYSICAL THERAPIST  
A PHYSICAL TERRORIST?

Physical therapy is a vital ingredient to the success of chiropractic and 
other manual work. While a chiropractor like Dennis is studied in 
aligning the bones of the body, the work of a Physical Therapist will help 
keep the body in that optimal state by balancing the muscles. As you can 
imagine, we do not use our left and right leg equally for all tasks, just as 
we don’t use our arms in the same way from left to right. The difference 
in functional demands of daily life causes the strengthening of certain 
muscles in one arm and the weakening of others on the opposite arm; a 
Physical Therapist will make sure these imbalances are addressed so the 
body moves smoothly and efficiently. 

Because of the close relationship between chiropractic work and 
physical therapy, Dennis has two private physical therapy gyms in his 
office, each manned by a separate therapist. Having therapists in the 
same office greatly improves the efficacy of patient care. While Dennis’s 
main goal is to align patients’ structure, the Physical Therapists work to 
hold the structure in place through specific stretches and exercises. 

Physical therapy directed at stabilizing the vertebral column is very 
effective at not only reducing back pain but also preventing it. Stabili-
zation exercises protect areas that exhibit too much movement in the 
body and thus help to decrease pain. Stabilization of the spinal column 
includes training of motor control (i.e. coordination and balance), im-
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proving the endurance of the back-stabilizing muscles, and training 
with the spine in a neutral position. 

A proper application of physical therapy involves care on the part 
of the therapist to progress the patient toward efficiency of body move-
ment patterns. The training of these patterns involves getting muscles 
to fire, or contract, in the correct order to achieve proper motion. The 
use of a Functional Movement Screen (FMS) in which the therapist 
watches you perform a specific movement is very useful in diagnosing 
and ultimately treating incorrect muscle recruitment creating structural 
imbalances. 

In cases such as an acute episode of lower back pain, a Physical 
Therapist will likely first work to stabilize the spine. Once stabilization 
has been achieved the next appropriate step is to mobilize the spine to 
reduce and prevent binding tissue adhesions. When stability and mo-
bility have been restored, the stretching or lengthening of the associated 
muscles and tissues is warranted, as appropriate muscle length is vital 
for balanced muscle building. Finally, a strength program can be uti-
lized to reinforce the newly formed patterns to not only enhance per-
formance but also prevent future injury. Progress can be measured by 
comparing the results of the original movement patterns to the newly 
formed patterns. This type of progression may be as short as 6 weeks or 
may take longer depending on the severity of the injury and the over-
all health of the patient. Other factors such as occupation and cost are 
involved in recovery outcomes but are beyond the scope of this book. 
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CHAPTER 15

THE BEST BACK PAIN IS  
THE KIND YOU NEVER HAVE

Preventing back pain is dependent upon many variables, however, we 
will be highlighting the two most effective methods shown to improve 
back health: 1) the removal of activities that are causing harmful dam-
age to your spine and 2) the proper training of muscles to protect your 
spine against damage. For instance, studies have found that restricting 
lumbar flexion activities in the morning alone results in a 23% overall 
decrease in discomfort for lower back pain patients24. The explanation 
for this is that your discs are most saturated with water in the morning, 
therefore there is more pressure within the discs and greater potential 
for herniation. This simple modification in restricting morning activi-
ties alone can help protect your back.

Minimizing the amount of time you spend in a sustained position is 
another simple thing you can do to prevent abnormal stresses on your 
spine. Sitting still for a period of just 20 minutes results in deformation of 
the spinal ligaments and predisposes the spine to injury. But it is not only 
sitting that causes this deformation of the spine, as your tissues will adapt 
to any posture you sustain. Looking down at our cell phones or reaching 
forward for hours typing at a computer are two more examples of sus-
tained postures that stress your spines and other tissues. It is in your best 

24 Snook, Webster, McGorry, The reduction of chronic, nonspecific low back pain 
through the control of early morning flexion, J Occup Rehabil. 2002 Mar;12(1):13-9). 
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interest, therefore, to not remain in a sustained position for more than 
20 minutes. In this section, we will provide you with the knowledge and 
tools necessary to avoid loading your body in harmful ways. 

Exercises
Exercising to protect your spine can be done in as little as two minutes 
per day, and these exercises can and should be done every day. Studies 
have shown that adding a daily exercise of passive prone extensions to a 
population of army personnel reduced their number of back pain com-
plaints by 20%25 (this exercise involves lying face down on the floor and 
putting your arms up on a chair to bring your back into extension).

If you are currently experiencing an acute bout of lower back pain, 
there are resources available to you online that can help you until you 
are unable to see a doctor. McKenzie extension exercises and Williams 
flexion exercises both target lower back pain, though for different con-
ditions. Videos can be found on Youtube by searching either of the 
methods and trying them out for yourself. 

We have outlined five exercises for you, each one targeting a differ-
ent area of your body to dynamically protect your body against degen-
eration and injury. These exercises require very little time and you can 
do them virtually anywhere. In fact, we have specifically designed them 
to be done when you are at work, on vacation, or anywhere where you 
don’t have access to a gym. When you see the word isometric exercise, 
that means you are sustaining a constant contraction without changing 
the length of the muscle. In other words, you are statically holding a 
position, bracing yourself and trying not to move. Isometric exercises 
are important for reconnecting the muscles to the brain electrically, as 
opposed to just strengthening the muscle as is done with regular isoton-
ic exercises (i.e. repetitive curls). Isometric exercises work the following 
way: if you imagine towing a tugboat with a rope, you would want a big 
thick rope. But what if 60% of the individual strands in that rope were 

25 Larsen, Weidick, Leboeuf-Yde, Can passive prone extensions of the back prevent 
back problems? Spine. 2002 Dec 15;27(24):2724-52
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frayed and weakened? You would only be pulling with 40% capacity of 
the rope. The purpose of isometric training is to recruit this unused per-
centage of fibers involved in a contraction, thus improving the potential 
capacity of the muscle to do work. As you’ll see in exercise #1 below, the 
purpose is to increase the number of muscle fibers recruited in the glu-
tes and hamstrings, so as to increase the contraction potential of these 
muscles and strengthen their connection to the brain. 
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Exerc is e  1 :  Engage  your  g lutes  and 
hamst r ings  ( Is omet r ic  exerc i s e)
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Who This Exercise is For: If you have ever been diagnosed with 
a radiculopathy, disc herniation, or other disc problem in your lower 
back. Also, if the movement of lumbar extension (pushing your hips 
forward and arching backward) decreases your lower back pain or caus-
es your pain to radiate less (that is a good sign).

When to do it: Every day at least once in the morning and once at 
night. This exercise is also great in between long bouts of sitting, after a 
plane ride/car ride, on vacation. 

Purpose: This exercise “turns on” the muscles we constantly sit on 
(glutes and hamstrings). If you are sitting for many hours a day, this 
exercise should be mandatory for you because it counteracts the flexed 
position that sitting puts on the lower back. Even if you have a relatively 
active job, this exercise will help protect your back and cannot hurt you, 
though should not be used if you have an increased lumbar lordosis 
(curvature) or are prone to facet injuries. 

How to do it: Lie on your back. Put your heels up on a ledge, such 
as a chair/ottoman/couch/exercise ball. Place a lightly weighted ball or 
pillow between your knees and squeeze to hold it in place. Your knees 
should be bent to 90 degrees. Press your heels down into the chair, 
squeeze your butt and lift your hips as high up as you can. Then, in 
the lifted position, dig your heels into the chair and try and slide them 
towards your butt – this will contract your hamstring muscles. Hold 
this position for a total of 60 seconds (this is considered an isometric 
exercise). If you need a break because you feel a cramp coming on, rest, 
and begin the timer again after a few seconds of recovery. Depending 
on your fitness, you may have to take breaks every 10, 20, or 30 seconds. 
That is ok. Don’t rest for too long. 
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Exerc is e  2 :  St anding  at  at tent ion  ( i s omet r ic)
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Who This Exercise is For: Virtually everybody. With the average 
head weighing 9 pounds and creating a constant strain on our spines 
because of looking down, it is important we focus on pulling our heads 
back into proper alignment and holding them there to counteract grav-
ity. If you sit at a desk, perform many activities that cause you to look 
down, have posterior neck pain or rounded shoulders, this exercise will 
help slow down and reverse your developing rounded posture.

When to do it: You cannot do this exercise too much. It should be 
done at least twice per day, but don’t be afraid to do it whenever you get 
a chance. Standing in line at the grocery store? Focus on this pose. Your 
small efforts will pay off over time, and your posture will thank you if 
you remember to do this every day for the rest of your life. 

Purpose: Activate the muscles of the posterior chain and the deep 
neck flexor muscles, back, and glutes. Again, holding this pose in an iso-
metric pose will help recruit muscles and build strong neural patterns to 
help hold your body in an upright posture. 

How to do it: Imagine you are a sailor, standing in formation and 
the Captain is coming to lecture you on discipline. You must stand tall, 
keep your chin tucked in, eyes forward, and pretend like you are putting 
your shoulders into your back pockets. Do not thrust your lower back 
forward, rather draw your bellybutton in toward your spine, and imag-
ine you are trying to reach the top of your head as high as you can. 
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Exerc is e  3 :  Re vers e  cr unches  ( i s otonic)
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Who This Exercise is For: If you have an increased lumbar lordosis 
(the opposite of having a flat lower back) or suffer from recurrent facet 
syndromes (as opposed to disc problems such as exercise #1). The pres-
ence of an anteriorly tilted pelvis also warrants this exercise.

When to do it: 3 sets per day of 20 reps. You can do this every other 
day. If you can do this every day that will benefit you more. If you can-
not do 20 reps right off the bat begin with what you can do, and work up 
to 20 reps. Rest about 90 seconds in between sets. 

Purpose: If you have a weak lower core, your lower back is more 
prone to adopt an increased lordosis, placing increased stress on the 
facet joints of your lower back. This exercise strengthens the lower ab-
dominals, which help reduce lordosis by pulling the pubic rami superi-
orly – thus tipping the pelvis posteriorly. 

How to do it: Lie on your back. Grasp a light dowel or broom in 
your hands, and hold it out in front of your head towards the ceiling. 
Keeping your knees bent to 90 degrees, brace your stomach and slowly 
flex your hips so your knees come up toward your chest. Your goal is the 
get the bottom of your feet to pass just under the broomstick you are 
holding your hands. Once your feet have reached that high, lower your 
legs back down to the starting position in a slow, controlled manner. 
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Exerc is e  4 :  To e  s t anding



131

15. The best back pain is the kind you never have

Who This Exercise is for: People with weak tibialis posterior mus-
cles. To check if you have weak tibialis posterior muscles (this muscle 
helps point your foot away from your body and is found on the back of 
your lower leg), stand supporting yourself with a chair or against a wall. 
Go up onto your toes as high as you can, and then take one foot off the 
floor. If you feel your heel drop towards the floor as you transition to a 
single leg stance, your tibialis posterior could use some training. 

When to do it: At least twice per day. 

Purpose: Weak tibialis posterior muscles cannot effectively help 
with balance as they should. Training this muscle is particularly import-
ant in the elderly population. If your balance is off, you are at increased 
risk of falls and ankle/knee injuries. 

How to do it: Hold onto something, and go up onto your toes. You 
can use both feet if you cannot do one foot at a time. Hold the top posi-
tion until you feel a burn or the muscle fatiguing, then switch sides. Do 
this at least twice on each side, two times per day. 
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Exerc is e  5 :  Us e  t he  mus cles  of  your  fee t
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Who This Exercise is For: While anybody can and should do this 
exercise, if you have stiff feet, ankles, or tightness in your lower legs, this 
exercise will benefit you greatly.

When to do it: At least once per day, more if you can. 

Purpose: Because your feet spend most of their time concealed in 
a shoe, the muscles do not get worked as much as they should. When 
the muscles do not get worked adequately, your feet do not work as a 
functional platform or lever as they should, causing something up the 
chain – the knee or hip – to get involved and begin to work improperly. 
This exercise will help turn on those neglected muscles of your feet to 
restore leverage and stability when you walk. 

How to do it: As you sit, use your fingers to pull your toes apart 
from each other and hold them separated for a few seconds, holding 
the stretch. When you sense a release, squeeze all of your toes together. 
Repeat, increasing the amount of stretch slightly.
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CONCLUSION

We hope this book has painted a better picture in your mind of how 
intricate the human body is, and that inactivity and poor posture from 
prolonged sitting can wreak havoc on your health. Our spines and 
bodies are dynamic structures that need movement to stay healthy; 
sustained postures such as sitting for longer than 20 minutes allow the 
spine to collapse into patterns that encourage degeneration and limit 
movement. As we have seen, this type of dysfunction affects the entire 
body, and gone unchecked it can make for a life of pain and misery.

The major problem we face as a society is the nature of our sed-
entary culture —we sit in our cars on the way to work, at our desks 
when we arrive at the office, and at home we plop ourselves down to eat 
dinner and watch television. Current research and our growing knowl-
edge of the human body are showing us that excessive sitting is literally 
shortening our lifespan, and in order to stave off the harmful effects of 
stationary sitting we need simply be less static and move more. Up until 
now, however, there have been no effective solutions for the sedentary 
workplace. People are often left asking “how can I move at work when 
my job requires me to sit for eight hours per day at a desk?” 

In the preceding chapters, we have shown that attempts at mobiliz-
ing our workstations have largely been unsuccessful. Both the stability 
ball and standing desk have fallen short on improving posture in the 
work place. They may work for 15-30 minutes, but muscle fatigue and 
inability to focus on your work soon set in and you’re left reaching for a 
traditional chair to obtain relief.

The trouble with traditional chairs in existence today is that they do 
not prevent you from slouching, even though many of them promise 
otherwise. 

Even more frustrating is that many of the new age chairs have mul-
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tiple confusing levers, leaving you to fidget and guess with the proper 
settings (Figure 20). 

Figure  20 .  Even  t he  most  p opular  chairs  do  not 
pre vent  you  f rom s louching .  The  f igure  on  t he  r ig ht 

has  to  cons c ious ly  maint ain  a  s t raig ht  p osture  in  t h is 
chair  –  w hich  exp ends  prec ious  energ y.

Thanks to the inventive genius of Dr. Colonello, the problems of 
motionless sitting have finally been solved. BackStrong is a chair that 
has been conceived from over 40 years of patient care and the invention 
of products to keep your spine healthy from one of the most renowned 
chiropractors in the world. 

His deep interests in engineering and the mechanisms of human 
movement have aligned with his extensive experience treating patients 
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to develop the most spine-friendly chair ever created. Never satisfied, 
Dr. Dennis Colonello is always looking for ways to improve spinal 
health and help you live a healthier life. He has devoted his life to help-
ing others and relieving them of pain. This chair is the culmination of 
years of knowledge and practice in the study of human mechanics and 
represents a master’s ideas of how we can improve posture and health in 
an increasingly sitting and sedentary world.

Dr. Colonello designed BackStrong to keep you upright without 
you having to think, so you can focus on tasks without wasting your 
precious willpower on worrying about your posture. As you sit in your 
usual upright position, the Sit-in-Motion seat subtly responds to main-
tain an S-curve in your back that is essential for a healthy spine. This in-
cludes putting the head and shoulders in their proper positions, so your 
head stays balanced evenly on your neck. In other words, BackStrong 
does all the postural work for you—no more slouching, slumping, or 
hunching while you concentrate on important tasks. 

When your spine is allowed to move, it improves circulation, main-
tains flexibility, and improves muscle strength. By reducing the com-
pressive forces on your spine that occur with static sitting, BackStrong 
facilitates efficient blood flow and nerve stimulation to your back. This 
motion also promotes flexibility of the spinal muscles and prevents 
them from becoming tight and stiff. Without realizing it, BackStrong 
also prompts your body to engage core muscles as the levered bucket 
seat moves as your weight shifts. With this combination, your spine is 
kept healthy and protected from the degenerative effects of creep. 

BackStrong is the ultimate solution for people whose jobs require 
them to sit all day. It allows you to obtain many of the benefits of being 
physically active (improved circulation, increased energy, and engaged 
core muscles)—all while sitting down and going about your daily 
tasks. This means you can go about your day feeling more energetic 
while simultaneously getting more done at your desk than with any 
traditional chair. 
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So think of BackStrong as a way to make more money, get ahead in 
your career, and have plenty of energy to spend time with your family 
and friends when you get home. 

Think about it: on average we are spending 40 hours per week sit-
ting in a chair. That amounts to 200 hours per month, which equates to 
100 days per year that we’re sitting down! Over the course of a working 
lifetime, that’s 11 years straight that we spend sitting. Ouch. 

Don’t you deserve a chair that provides all the benefits of having 
an active lifestyle AND gives you good posture—especially since every 
hour you spend sitting down takes two hours away from your life? 

Finally, a revolutionary solution to the damaging effects of pro-
longed sitting has arrived. Go to www.trybackstrong.com to invest in 
a BackStrong chair. Don’t worry, it won’t cost you thousands of dollars 
like other chairs—in fact, you could be saving yourself on thousands of 
dollars in future medical bills. The investment is well within anybody’s 
budget who values health, comfort, more energy, and less bodily dam-
age from static sitting.


