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Foreword
“We are drowning in information, while starving for wisdom. The
world henceforth will be run by synthesizers, people able to put
together the right information at the right time, think critically about
it, and make important choices wisely.” —E. O. Wilson
Aaron Horschig is a unicorn. He is that uncommon person who can
simultaneously occupy the roles of user, teacher, and synthesizer. There
is a trend today amongst the internet elite to do a lot of talking about
problems without really ever having to live those problems on a daily
basis. Don’t get me wrong; not working in the trenches in real time is far
easier. You can just talk about the world of others’ work in a critical way.
You don’t really have to produce anything original, problem-solve in
real time, work within the context of crazy professional/high-
performance environments, or show any of your own work. If you could
create a photonegative of this kind of phenomenon, the image would
be of Aaron.

This book you are holding isn’t actually that remarkable an
achievement for the man behind Squat University. Don’t mistake me
here. This book is remarkable both for its content and for the paradigm
shift that it represents. It is, however, altogether typical of Aaron and his
drive to share his considerable success in helping people untangle the
complexities of their pain and movement problems.

Perhaps it’s the way our mentors and thought leaders engaged with
us, or perhaps it’s because it’s the foundation of science, but “Test,
Retest, Share” has been the mantra of every great thinker since the
dawn of time. The E. O. Wilson quote is one of my favorites, but Dr.
Wilson was always quick to point out that the ultimate goal of science
was actually to improve the humanities. Think on that for a moment.
Open your Instagram feed. Look at the educators who come up. Run
their feeds through the filter that I use to try and make sense of what I’m
seeing. Does what I’m seeing explain what’s happening? Does it predict
future movement behavior? Is the thinking reproducible and
transferable? These are features of all good models. Good models aren’t



social media thirst traps. They aren’t always that sexy, but they work.
And they improve the lives of the people who use them.

If you look at the considerable amount of teaching Aaron has put
into the world, you will see synthesis at its heart. This is a trait he shares
with the entire crop of thought leaders who are driving the human
movement train. Aaron was classically trained as a physical therapist,
but he wears the mantle of a coach. This is his true superpower. He is a
movement genius but trained as an expert in understanding the all-too-
common problems of injury, pathology, and human durability. When
Aaron teaches, he has one eye on going faster and heavier and one eye
solidly on the problem of sustainability. Integrating these sometimes
competing forces can require an iron stomach and a solid foundation in
the complicated and always messy experience that constitutes any field
that involves working with complex humans.

Don’t be fooled by the casual way Aaron can spot the heart of a
movement problem. Ultimately, no matter what’s going on, you will be
moving. Ergo, it’s a movement problem. He’s only going to be satisfied
when he has fulfilled the last parts of both promises: share, and make
sure you can see what he sees.

You are holding that promise in your hands. Test and retest it. Let us
know what you find.
Kelly Starrett



Introduction
Behind many a legendary tale, there is a hidden lesson to be learned.
Those who incorporate weight training with the goal of improving
their physique, strength, or power should look to the story of Milo of
Croton.
Milo was an ancient Greek Olympian and the poster child for athletic
excellence in his time. Legend has it that at a young age, Milo started his
strength journey by lifting a small calf and carrying it on his shoulders
every day. As the calf grew over the years, so did Milo’s strength, until
one day he was hoisting a full-grown bull! Although it is unlikely that he
was able to lift a 1,500-pound bull, like any good story, the legend
sprang from humble beginnings.

The 2,500-year-old story of how Milo built his heroic strength set
forth the training principle that all athletes adhere to. That principle is
now known as “progressive overload.” Within Milo’s story is the idea that
hard work combined with consistency can lead to legendary feats of
strength and awe-inspiring athletic performance.

Deep inside each and every one of us is an innate desire to become
our own version of Milo. The idea of building incredible strength and
meeting our physical goals is why so many of us push our bodies day in
and day out. While at surface level the story of Milo may seem simple,
the reality is that the process of building extraordinary strength is as
much about grit, hard work, and determination as it is about science.

You see, our bodies adhere to a scientific “code,” a simple framework
of rules governed by the laws of biology and physiology. The code is
simple. To develop strength, you must strike a balance between stress
and recovery. Every time you perform a set of squats, pick up a heavy
deadlift, or press a barbell overhead, you place a stress on your body.
The harder your training session, the more stress you accumulate. To
progressively develop more and more strength, the demands of your
training must not exceed the adaptive capabilities of your body.
Therefore, training must be balanced with recovery for the body to
adapt, rebuild itself, and gain strength. If you follow this code, the sky is



the limit for athletic performance.
Sounds simple enough, right?
Not so fast.
In our pursuit of amassing strength, we all push the envelope. Our

inner competitor drives us to complete one more rep, put 10 more
pounds on the bar, and take one more attempt at setting a personal
record on a lift. This kind of determination is vital if you want to excel as
a strength athlete. However, it can just as quickly become a double-
edged sword.

When we push our bodies to their physical limits and ignore the
code, they eventually push back. I have never met a strength athlete
who didn’t have a nagging injury at some point in their career.
Sometimes these injuries interfere with their training. When we push
our bodies to the max and don’t focus on sufficient recovery and/or lack
ideal technique, injuries will occur. As fate would have it, in our quest to
become our own version of Milo, we wind up falling short of our
destination.

I want to share two stories with you.
Josiah O’Brien was like many powerlifters. He was a hard worker who

was loyal to his friends and family, and he loved lifting heavy weight in
the gym with death metal blasting. He never used a foam roller and
thought mobility work was a waste of time. When parts of his body
started to hurt, he ignored the pain. He lived by the mantra “no pain, no
gain.” Unfortunately, this lifestyle eventually caught up with him.

On October 22, 2016, Josiah entered a competition at 22nd Street
Barbell in Des Moines, Iowa. The meet started like any other. After
successfully completing his second of 3 squat attempts at 638 pounds,
he decided to go for 655, a feat only 5 pounds heavier than his personal
best at the time.

After unracking the massive weight, he took a few steps back and set
his feet. To his surprise, the bar felt “light” on his back. However, as he
descended into the squat, disaster struck. He heard and felt both legs
snap. The weight came crashing down, pinning his legs behind his body



as he crumpled to the floor.
That day, Josiah ended up tearing almost every supporting ligament

and tendon (quad and patellar) in both knees. He was rushed to the
nearest hospital in the bed of his friend’s truck, unable to sit in the back
seat, as the massive amount of swelling and pain wouldn’t allow him to
bend his knees. This was only the start of his troubles. Josiah ended up
developing rhabdomyolysis, a serious condition in which the kidneys
start to fail because the muscle damage to the body is so severe.

In the following weeks after Josiah was stabilized, he underwent
extensive surgery to repair the torn ligaments and tendons. He then was
placed in straight leg braces (unable to move his knees whatsoever) for
12 weeks. Eventually, in early 2017, he came to me to start physical
therapy.

It would be an understatement for me to say that this was the most
challenging case I had ever seen. By this time in my career, I had helped
hundreds of athletes rehab knee injuries ranging from meniscus repairs
to ACL reconstructions. The damage inflicted on Josiah’s body that day



in October 2016 was on a whole different level. After all was said and
done, rebuilding his body required over 100 physical therapy visits
spread out over nine months. He had to completely relearn how to walk,
jump, and run.

He hobbled into my clinic that first day, unable to walk normally, and
left with the ability to deadlift over 600 pounds, jump over 24-inch
hurdles, and run without any issues. He even returned to the
competition platform on August 12, 2017, less than a year after the
devastating injury, and successfully squatted 195 pounds. While the
weight on the bar was a far cry from the 600-plus pounds he was used
to moving, he proved to himself that this injury hadn’t redefined who he
was. He was a powerlifter, and powerlifters never quit.

The second story is my own. As an aspiring weightlifter, I always
dreamed of the day I could compete on the same stage with the best in
the United States. While my ambition far outweighed my athletic talent
and strength, I was able to qualify for the 2011 USA Weightlifting Senior
National Championships in the 85-kilo (187-pound) weight class.

Leading up to the competition, I decided to turn up the heat in my
preparation. I started to pull two-a-day training sessions. I would wake
up at 6 a.m. to get my squats and pulls in before heading to grad school
classes for the day. I would return later to finish up whatever snatches,
cleans, or jerks the program had in store. There was no way I was going
to pass up my chance to perform at my very best on the national stage.

A few weeks before the competition, I developed severe pain in my
left knee. Every time I went into a deep squat, it felt like a knife was
being jabbed into my patellar tendon. So I did what every physical
therapy student would do: I went to my professors for guidance. The
advice I received was the same unfortunate advice that many athletes in
my situation are given: “Just stop lifting so often.”

Seriously? They knew I had a huge competition coming up soon. I
couldn’t just stop lifting.

So I resorted to doing what most athletes do in this situation. Before
each training session, I would pop three or four Advil and slather Icy Hot



all over my knee, and I iced my knee at the end of each day. While I was
able to make it through the rest of my training cycle without further
injury, I was frustrated by how the competition went. I placed sixth in
my weight class, but I knew I could have performed better if my training
hadn’t been interrupted by this injury.

I tell you these stories to remind you that all strength athletes deal
with pain. While Josiah’s life-threatening injury is the exception rather
than the rule, the underlying theme of both stories remains true. When
you train hard and don’t give your body enough time to recover, the
stresses of training begin to accumulate. And when you mix in less-than-
perfect lifting technique, they add up even faster. Eventually, these
stresses culminate in injury. Ninety-nine percent of the time, the pain
you experience as a strength athlete is not a severe medical emergency
like Josiah’s, but minor aches and pains like mine that disrupt your
training and limit your performance.

Unfortunately, most athletes don’t have the basic knowledge of how
to perform simple maintenance on their own bodies. From an early age,
athletes are told that pain is a normal part of training. This mindset has
created a cycle where athletes continue to lift and push through pain
until they literally break. It is not until the pain affects performance that
athletes finally seek help. We must put a stop to this broken system of
lift, lift, break. While it is impossible to eliminate all aches and pains from
weight training, we can have better control over it.

Today’s society tells us that pain is a medical problem. I don’t believe
this is correct. You see, the way in which many in the medical
community address pain is to treat the symptoms of pain and not the
cause. While the “solution” of painkillers and anti-inflammatories might
satisfy your craving for a quick fix, it is not going to help you in the long
run. On the other hand, restoring optimal movement through subtle
improvements in strength, mobility, and coordination is the key to
solving pain and returning to a high level of performance.

Using temporary quick fixes to address pain is like putting a piece of
tape over a hole in your car’s tire. This isn’t to say that these fixes have



no value. Sometimes you need that piece of tape to get your car to the
mechanic. But covering it up doesn’t change the fact that there is a hole
in your tire.

If you still have pain after you’ve completed this book, I recommend
that you seek professional care. I encourage you to take this book with
you to consultations so that you and the rehabilitation professional are
on the same page about your recovery and your desire to fix the cause
of your pain rather than just cover it up.

There is always a reason for pain. It doesn’t develop out of thin air. It
not only hinders your performance but also changes the way you move.
Pain affects your coordination and the efficiency of your technique. It
limits your mobility and diminishes your strength—all of which are part
of your body’s effort to protect itself from further injury.

If you’ve picked up this book, you know what I mean. You’ve likely
already experienced a problem. Being unable to lift like you want
without pain is frustrating and straight-up maddening. Trust me, I’ve
been there. I get it.

I’m here to tell you that there is hope. David Viscott once wrote, “The
purpose of life is to discover your gift. The work of life is to develop it.
The meaning in life is to give your gift away.” I have made it my life’s
purpose to help every single person who walks into a weight room get
back to doing what they love to do without pain. The information
contained in this book is the culmination of my life’s work as a
performance physical therapist, and I want to share it with you.

Now, the ideas presented in these pages may challenge some of
your beliefs about how to address pain. I want to put you back in control
of your body and what you’re feeling. The majority of the aches and
pains we experience are not serious medical issues. Fixing them doesn’t
require a visit to the doctor or an expensive surgery. As physical
therapist Kelly Starrett says, “You wouldn’t bring your car to the
mechanic to put air in your tires or call an electrician to change a light
bulb.” Simply stated, you should have the ability to perform basic
maintenance on your own body.



Through these pages, you’ll be guided along a path to uncover the
why behind your injury. Each chapter is built around a specific site of
pain (low back, hip, knee, etc.). You will learn about the specific causes
of pain, from disc bulges to patellar tendinitis. You’ll learn how to
evaluate your strengths and weaknesses with simple-to-perform tests
and assessments. Once you’ve uncovered the precise cause of your pain,
you can immediately apply the suggested exercises and strategies in
your training to help decrease your pain and build a strong foundation
for enhancing your future performance.

To maximize the effectiveness of this book, I recommend that you
choose a chapter to start with and read that chapter in its entirety. Take
mental notes the first time through to understand the differences
between the injuries. The text contains the most up-to-date science on
injury and rehabilitation, but I explain it in a way that anyone can
comprehend. The more you understand the why behind your
symptoms, the more empowered you will feel to take control of your
recovery and stay consistent with the recommended rehab plan.

The second time through the chapter, perform the diagnostic tests
and suggested rehabilitative exercises. Go slowly through each
movement and listen to your body. The journey to become pain-free
will take discipline and commitment.

In 1997, Apple released the iPod. For the first time in history, you
could have “1,000 songs in your pocket.” This creation gave you instant
access to all of your favorite artists and songs. In a similar manner, I
designed this book to give you direct access to the knowledge that elite
physical therapists and performance coaches possess.

No matter whether you’re a world-class powerlifter who has fallen
on hard times or a 35-year-old avid CrossFitter who just wants to return
to training with your friends, the lessons found within these pages will
put you on the right path to rebuilding yourself into a modern-day Milo.

Let’s begin.
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Equipment Used in This Book

To do the rehabilitative exercises described in this book, you will need to
have access to some simple equipment:

Barbell
Double lacrosse ball “peanut”

Home alternative: two tennis balls taped together (see here)
Dumbbells
Foam roller

Home alternative: 3- to 4-inch PVC pipe
Hip circle bands from MarkBellSlingShot.com

Orange Grippy Hip Circle®
Hip Circle® Sport Pack

Kettlebell
PVC pipe

http://MarkBellSlingShot.com


•

•
•
•

Home alternative: broomstick
Rogue Monster Bands

#4 Black (1.75-inch width/100-pound resistance) for joint
mobilizations
#5 Purple (2.5-inch width/140-pound resistance) for Spanish
squat exercise (see here)

Single lacrosse ball
Suspension trainer
TheraBand resistance bands

Can substitute a light resistance band loop
If you’re dealing with pain associated with swelling, you may want to

consider an additional investment item: a neuromuscular electrical
stimulation (NMES) unit. This device helps pump excess fluid/waste out
of the injured area through the passive lymphatic system and dilates
your blood vessels to bring nutrients and other helpful white blood cells
to enhance the healing process. My favorite units are the Marc Pro,
PowerDot, and Compex. (See here and here for more on NMES devices.)



CHAPTER 1
BACK PAIN
Of all the injuries a strength athlete can sustain, low back pain is often
the most frustrating and debilitating. Not only does an injury to your
back instantaneously drain you of power and strength, but it can also
have an intense psychological effect that leaves you feeling like a
shell of yourself.



If you’ve ever had a back injury, ask yourself if this story sounds familiar.
Ryan is a 24-year-old CrossFitter. During a recent competition, he felt

a small “pop” in his low back while finishing up his round of 30 clean and
jerks at 135 pounds. He struggled through the rest of the competition
and has since been dealing with debilitating pain every time he bends
over. Even little tasks such as picking up a sock off the floor and tying his
shoes have become extremely difficult to perform.

After two months of dealing with this aggravating pain and feeling
frustrated that his training had started to stagnate and decline, Ryan
decided to see someone about it. His doctor told him that he needed an
MRI scan of his spine. So Ryan made another appointment and waited
patiently, hoping that the end of his pain was in sight.

Unfortunately, his journey was just beginning.
After another two anxious weeks, the day of his next appointment

finally came. Over six short minutes of face-to-face time, the doctor
looked at the scans of Ryan’s spine and gave him a diagnosis of a
“bulging disc.” He wrote up a prescription for heavy pain medication
and told Ryan to stop weight training and take it easy for the next few
weeks.

After six weeks of rest, Ryan’s pain had started to decrease, so he did
what every athlete would do: he went back to the weight room.
However, after only a week, the pain returned. Heartbroken, he went to
see his doctor again, who gave him the fateful prognosis that surgery
was likely the best option.

Have you found yourself in a similar situation? If so, you’re not alone.
Year after year, millions of people around the world are stricken with
back pain. Research has shown that up to 80 percent of adults will
experience low back pain at some time in their lives. 1 An even more
troubling statistic is that many of them will experience recurring
episodes. 2

Lifts like the squat, deadlift, and Olympic lifts place tremendous
forces on the low back. 3 It should not be surprising, then, that low back
injuries are among the most prevalent injuries sustained by strength



athletes, 4 as Ryan found out the hard way.
Unfortunately, the way traditional medicine approaches back pain

today leaves many athletes and patients addicted to painkillers. Worse,
some undergo multiple back surgeries when their injuries could have
been resolved with much more conservative measures. Finding the
solution to a serious back injury can be tricky, but it is certainly possible
without injections, addictive pain meds, or operations.

Next, I am going to walk you through every step of Ryan’s
experience. I want to expose the holes in it and show you how our
medical community largely treats low back pain the wrong way. Then I
am going to show you how things should be done, with a step-by-step
plan that you can use to empower yourself to understand and fix your
pain.

Let’s start with the first problem in Ryan’s story: the idea that a
doctor can determine why a patient has back pain just by looking at an
MRI.
The Picture Isn’t Always What It Seems

Have you heard the expression “a picture is worth a thousand words”? It
means that something can be summed up better with a single image
than a lengthy description. This phrase shouldn’t have any place in the
diagnosis of back pain.
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An MRI of the spine can’t tell us everything we need to know.

Ryan’s doctor gave him the diagnosis of “back pain caused by a
bulging disc” simply by looking at an expensive “picture” of his spine.
Many medical doctors seek out “abnormal” findings (like a bulging disc)
on an MRI scan, interpret them to be recent developments, and
presume these specific tissues to be the source of pain. Basically, if
something looks off on the scan, it is assumed to be the exact cause of
the newly developed pain.

This presumption that “abnormalities” on imaging can be directly
linked to the cause of pain is flawed for many reasons, including these:

Results on imaging show poor correlation to symptoms of pain. 5

The MRI scan cannot show if the damage is a new “wound” or an
old “scar.”
Pathology does not necessarily drive treatment.
The MRI shows only anatomy, not function.



What if I told you that disc bulges are fairly common and often show
up on lumbar spine MRI scans? It’s true! Many people are walking
around with disc bulges but have zero back pain.

Research has estimated that almost a third of healthy, pain-free 20-
year-olds have a disc bulge in their spine. 6 This number increases by 10
percent for every decade of life, meaning that half of all 40-year-olds
likely have a disc bulge yet are not experiencing back pain.

In 2006, a group of researchers collected MRI scans of 200 individuals
without any history of back pain. 7 Those who developed severe pain
during the study had new MRIs taken, and their results were compared
with the previous scans. You may be surprised to hear that in 84 percent
of those who developed pain, there was zero difference in their spines
from their original scans. Some people even had improved markers
compared to their first MRI! Clearly, research has shown that just
because a scan picks up an “abnormality” does not necessarily mean
that it is the root cause of pain. 8

When a radiologist sees a bulging disc on an MRI scan, they have no
way to determine whether it is due to a recent event (a wound) or is 20
years old (a scar). This is because disc bulges can heal over time and no
longer cause pain, even if they are still visible on an MRI.

It’s also important to understand that an injury to the spine is
different from an injury to the knee or hip. A spine injury sets off a
cascade of events. 9 For example, when the spine is compressed under
load, a healthy disc helps distribute that load evenly across the entire
vertebral bone. When a disc bulge occurs, the load is no longer evenly
distributed but instead is shifted to the posterior aspects of the spine
(the facet joints). Just like a flat tire on a car, the injured disc loses
stiffness and pressure, leaving the car to drive a little unevenly on the
road.



While the pain from a disc bulge may “burn out” in a few weeks or
months, the mechanics of the spine are instantly changed. How the
spine carries load from then on is affected at that particular segment,
and forces are shifted to the facet joints. Therefore, if someone with
back pain receives an MRI, there is no way a radiologist can determine
whether an observed disc bulge is a new “wound” generating
symptoms. It is very possible that the “abnormality” is a “scar” that is no
longer creating pain, and the true source of pain is an issue at the facet
joints. Proper rehab that instills sufficient core stability limits this
cascade of events.

Even if the anatomical structure causing pain is identified, this
knowledge does little to guide the clinician in finding the best fix for
rehabilitation. 10 A problem like a disc bulge could be due to a number
of causes. For this reason, doing a simple Google search for “5 best
exercises for a disc bulge” would be of no benefit. In the end, the only
person who benefits from this knowledge is the surgeon who attempts
to “fix” the presumed cause of pain.



Moreover, an MRI scan is a picture of your anatomy in only one
particular posture. It would be naïve to think that a mechanic could look
at a picture of a race car and know exactly why it’s making a weird noise
when shifting from third to fourth gear above 60 mph. However, while
you may be quick to question a mechanic who would attempt to
diagnose your car troubles in this manner, we are hesitant to do the
same with medical doctors attempting to interpret the results of an MRI.

To make an accurate diagnosis of a car’s issue, a skilled mechanic
must take the car for a spin, rev the engine, and test the capabilities of
the machine. Simply put, the mechanic must establish context for what
is creating the problem. The same goes for the human body. We need
context from a thorough examination to uncover which specific
movements, loads, and postures trigger pain. Only after completing this
process can we turn to imaging if we want to look deeper and know
which specific tissues are likely driving symptoms.

Here’s an example of how you should view the results of an MRI.
Going back to Ryan’s story, let’s say he has pain only when getting into
the bottom of a deadlift. After further observation, it becomes apparent
that his low back is fully flexed/rounded in that position. Ryan also
mentions that he has no pain when standing upright or walking. If
having him perform that same deadlift while focusing on limiting
excessive flexion in his low back decreases his pain, we can come to the
understanding that the movement of flexion under load is the trigger of
his pain.

If Ryan’s MRI shows an active disc bulge, we can say with more
confidence that his painful low back flexion coincides with that finding.
When Ryan rounds his lumbar spine excessively, the forces are unevenly
distributed, causing the inner nucleus to seep its way through the outer
ring of the disc and triggering pain. Without the context found through
the examination, however, there is no way to determine if the findings
from an MRI are truly the cause of pain.

Ryan’s story took a turn for the worse the moment he met with a
doctor whose only form of evaluation was to ask him some questions



and order an MRI. The evaluation process is the most crucial part in
fixing back pain because it establishes the foundation on which the
entire treatment plan is based. Ryan’s evaluation was built on the rocky
assumption that a picture is worth a thousand words.
Back Injury Anatomy 101

One of my biggest pet peeves is when doctors and other practitioners
neglect to take the time to educate patients about the basics of
anatomy and why their injuries occurred (called the injury mechanism). I
want to briefly go over the anatomy of the low back and cover some of
the most common injuries that occur in this region.
The Spine
Your spine is not just a stack of bones. It’s a slightly curved “tower” of
small bones called vertebrae, separated by discs. These discs provide
cushioning for the vertebrae as they move, much like airbags. Each
vertebra is connected to the others through small joints in the back
called facets, which give the spine tremendous movement options. You
can flex your spine as you bend over to tie your shoes, extend it to place
a box on a high shelf, twist it to drive a golf ball down the fairway, or do
any conceivable combination of those to perform the latest dance
move.



When you stand with good posture, your spine assumes its “neutral”
alignment. This is not a completely straight position; as shown on the
previous page, it has three distinct curves in the cervical (upper),
thoracic (mid), and lumbar (lower) regions. Contrary to popular belief,
neutral doesn’t describe a singular static position; it describes a small
range of motion or zone around the neutral posture. 11 Within this zone,
load placed on the body (such as when squatting a barbell) is equally
distributed across the discs and vertebrae. However, if the spine is
loaded outside of this neutral zone, the forces are unevenly distributed,
and the risk of injury increases. 12 Let’s discuss specifically how this
injury may be created.
How Back Pain Occurs
Since starting the Squat University podcast, I have had several
opportunities to speak with one of the world’s most renowned experts



on back pain, Stuart McGill. I can say with confidence that in my career
as a physical therapist, few people have had a greater impact on how I
approach treating low back injuries than Dr. McGill. He has dedicated his
life’s work to researching the spine and has written extensively about
back injuries and core stability in books such as Ultimate Back Fitness and
Performance 13 and Back Mechanic, as well as countless professional
journal articles. I highly recommend checking out his website,
www.backfitpro.com.

In one of our conversations, Dr. McGill laid out a simple way of
understanding how injuries occur at the spine. It often comes down to
one simple equation:

Power = Force × Velocity
The first part of this equation is pretty straightforward. Force is an

energy that manifests in effort or exertion. You place more force on your
spine when deadlifting 600 pounds than you do when deadlifting 100
pounds.

Heavy deadlift. John Kuc, ©Bruce Klemens.
Velocity is simply the speed at which something moves. Every time

the spine moves, it moves at a certain velocity. Twisting slowly to grab a
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glass of water sitting on a table to your right creates very little velocity
compared to the speed at which Tiger Woods rotates his torso as he
swings a golf club.

Because golf clubs are lightweight, golfers like Tiger Woods can

safely twist their spine with tremendous speed. ©Jerry Coli |
Dreamstime.com

Your body is resilient to injury when the power generated at your
spine remains low. Ask yourself this simple question:

“Does the action I want to perform require spinal movement?”
If the answer is yes (as is the case with swinging a golf club), you

don’t want to generate a lot of power at your spine.
Think about it like this: A golf club is fairly lightweight, which allows

a golfer to twist their spine over and over again with tremendous speed
without a great risk of injury because it requires little force. However,
imagine how your back would feel if you tried to swing a 10-pound golf
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club over and over again!
As soon as you add load to the equation, things change. Think of a

powerlifter attempting to deadlift 600 pounds. Obviously, the load is
very high, and therefore the force needed to complete the movement is
significantly higher than the force needed to swing a golf club. If the
athlete locks their spine and doesn’t move it as they lift the weight, the
overall power generated at the spine remains relatively low.

If you load your body and then move your back, the power
generated at the spine increases, as you have high force and high
velocity, raising your risk of injury. 14 Therefore, the idea is quite simple.
If you want your spine to move, you want to move it under minimal
load. This is how dancers, MMA fighters, and golfers can safely compete
in their sports. Similarly, if you want to lift heavy weight (placing load on
the spine), it is best not to move your spine and keep it within the
neutral zone. Lock it in place and keep it stiff while you move at the hips.

Now, many variables influence the timeline of exactly when an injury
may occur. Even though the prior equation is simple in theory, the
reality of how injuries happen is more complex. There is no “X number of
movements” that one can safely perform under a certain load before a
disc herniation develops. But the mechanism for injury remains the
same. With this understanding in mind, let’s dive a little deeper into
some of the common forms of back injury sustained by strength
athletes.
Disc Bulges and Herniation
What exactly is a disc bulge? Many healthcare professionals explain this
injury using a jelly donut as an analogy.



The nucleus pulposus (the gel-like center of a spinal disc) is kind

of like the jelly inside a jelly donut.

Between each pair of vertebral bones lies a disc. Like a jelly donut,
each disc of the spine has an inner gel-like center called the nucleus
pulposus. If there is too much compression on the spine, the vertebrae
will be squeezed together, and, like the jelly in a donut being smashed,
the gel will be forced out of the disc that lies between those vertebrae.

However, this isn’t as good of an analogy as many think. Here’s why.
Barbell training places a considerable amount of compression on the

spine, but most of that compression actually comes from the back
muscles. As you pull a barbell from the ground, for example, the muscles
that surround your spine tighten down to create enough stiffness to
keep your spinal “tower” from buckling. The contraction of these
muscles (along with the force of the weight being lifted) compresses the
spinal column.

The nucleus pulposus is surrounded by many ringlike layers of a
strong material called collagen. While you can easily push the jelly out of
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