gecrets Every
Teen Runner
Must Knew to
Protect Their Spine
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By Dr. Michael Moses




o O O O O o o
*

7% 6

-%
’

* 9

%

3%
3&



0 ¥ 7% 5 4 < 1 8 &

toQ ¥ 7= 0 1 /(
© o0 * 7() 1 /.
6 # /3

/

Copyright ' 2007. All rights reserved. This publication is protected under the
US Copyright Act of 1976 and all other applicable international, federal, state and
local laws, and all rights are reserved, including resale rights. This report is for

personal use only. You may not sell, distribute or edit this report in any way.

Disclaimer: These pages are not intended to provide medical advice or
physician instruction on the appropriate use of exercises, products, its affiliates,
or related companies. If you are a patient, consult with your doctor about
treatment options that may be appropriate for your medical condition.



Kristin is a busy 17-year-old who is on the varsity cross-country team. Of all the
activities she s involved in, she loves running the most; the exercise, the
camaraderie of her teammates, and the confidence she gains from meeting her
goals. She s currently waiting to hear from one of the many colleges she s
applied to, and one of her dreams is to run on a cross-country team at this level.
But three months ago Kristin s back began to hurt, and she learned she has a
stress fracture in her lower spine. She s spent the last three meets watching her
teammates run from the sidelines, and hopes desperately that her running career
- and her dreams - won t be sidelined as well . . .

Unfortunately, Kristin s story is all-too-familiar to many teen runners. Why? Well,
first of all let me say that anyone who participates in a competitive sport is at risk
for activity-related injuries. But when you injure yourself as a teen - even ifits a
relatively minor injury - those injuries can persist, and sometimes even crop up
again in adulthood. | frequently see adults who, as teens, sustained minor trauma
to the back and spine and are now facing problems like degenerative changes,
arthritis, and slipped disks.

When it comes to sports-related injuries, adolescents pose an additional
challenge because of the significant physical growth that occurs during the teen
years. Unfortunately, many teens use training regimens that are similar to those
of adults. In reality, their needs are very different.

If you are a parent or coach, it s ultimately your responsibility to ensure that your
teen continues to run free from injury that not only affects him now, but could
affect him later in life as well. That means taking preventative measures to

ensure that your teen runner s spine stays in optimal shape.



This book is designed to answer all your questions in your quest to keep your
young runner healthy and happy. Questions like:

How important is running technique?

Can anatomical issues cause spinal injuries?
How often should the teen runner train?

How important is weight training?

Do running shoes play a role in spinal injuries?
Is stretching important?

Does nutrition matter?

So who is this book for? It s for teens, parents, coaches, and program directors
who are interested in technique tips, training guidelines, and nutrition advice
designed to keep the adolescent spine in good shape now and in the future. The
end result is a healthy spine and injury-free running, and ultimately many years of
fitness and good health. Let s get started!
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Let s begin by considering an important question: What
do you know about your body, and how do you use that
knowledge to plan your training and workouts?

If you re still staring at this page in silence, don t worry.
You re not alone! | see lots of teen runners - not to
mention their coaches and parents - whove never

considered this question before planning their training

regimen. Oh sure, there s always some sort of plan
behind training and workouts. Many times the plan revolves around what has
worked for another elite runner. For example, if a well-known adult runner has
had success logging an increasing amount of miles and high-intensity weight
training x numbers per week, then its assumed that a similar regimen should

work for the teen runner too.

When it doesnt - when the teen is left with an injury instead - coaches and
parents wonder why. But the answer is quite simple; there was absolutely no
knowledge or science applied to the training. Someone else s training regimen
was used with little thought to how the runner would physically respond to it. In

my experience, this is almost always a recipe for disaster.

Teens are not simply scaled down versions of adults, and their training regimens
shouldnt be scaled down versions either. If that comes as a surprise to you,
that s okay; it s a common misconception. But teens are different physically than
adults, and not just because they re smaller. Their bodies are still immature, and
growing. And if they are going to continue to run injury-free, they need a training
program that takes that into consideration. The more you know about the teen



spine and the more you apply what you know to training, the better outcome
you Il have. Not only will the teen s spine remain healthy throughout adolescence
and into adulthood, but developing a program that allows the body to best
respond to training is not only more fun for the athlete, it increases performance
and gives that athlete an advantage over their competitors. When it comes right
down to it, knowledge really is power!

So now that we know that, lets work on our knowledge. Let s first learn about

spinal anatomy. Then we Il talk about the immature teen spine specifically.

The spine is made up of 24 bones called vertebrae, which are connected by
muscles and ligaments to form a column. The spinal column is one of the most
important parts of the body, as it gives it form and structure, allows it to bend and
move with flexibility, and also protects the spinal cord. The spinal cord is a
column of nerves that connects your body to your brain, allowing you to control
your movements. So it s understandable why keeping your spine in good health

is absolutely necessary for those who want to live an active life.

There are three parts that comprise the spinal column. The cervical spine
includes the first seven vertebrae, while the thoracic spine, located in the mid-
back region, is made up of 12 vertebrae. The lumbar spine, the lowest part of the
spine, is made up of five, and in some people six, vertebrae. All vertebrae have a
hard outer shell called cortical bone, and a soft, spongy inside called cancellous
bone.

The vertebrae are attached to bony rings which, when stacked one on top of the
other, create a tube-like passage that the spinal cord passes through. The
vertebrae are held together by ligaments, while tendons fasten muscles to the

vertebrae.



Without invertebral discs, the vertebrae would rub against each other. Invertebral
discs are basically flat, round shock absorbers that are filled with a gel-like
substance. Each disc has a strong ligament called the annulus which keeps the
disc s center intact, as well as a soft center called the nucleus pulposus.

The spinal column also has joints, just like the wrist or ankle. These joints, called
facet joints, link the vertebrae together but also give the spine its flexibility.

Paraspinal muscles, which support the spine and also allow mobility, are
positioned next to the spine. These muscles are fairly small, and each controls a
specific part of movement between the vertebrae and the rest of the body.

The spine also protects the spinal cord, which is the main conduit between the
body and the brain. The spinal cord contains nerve roots, which allow the body to
function and move. Without good communication between the spinal cord and
the brain, mobility is affected. Just one more reason why good spinal health is so

important!

So how is the teen spine different? In two main ways. First of all, its not fully
developed. Second of all, the spine is going through major changes during
adolescence, including a significant growth spurt. Basically, it is these two factors

that make the adolescent spine more prone to running injuries.

During the teen years the body is assaulted with hormones, and these cause
muscles to develop and bone to grow. Adolescent bodies are in a constant state
of change and flux.

A bit earlier we learned about the bony rings that are attached to the vertebrae to
form a tube, allowing the spinal cord to pass through. In the adult spine, these
rings are fused with the vertebral body, but in the adolescent spine they aren t. If



they were, the vertebra wouldn t be able to grow in height. These rings arent
fully fused with the vertebral body until the ages of 18-20 in males, and 16-18 in

females.

The spine in females develops most rapidly between the ages of 9 and 13, while
a male s spine develops most rapidly after the age of 14. These changes will

occur in tune with muscular changes as testosterone levels increase.

The facet joints are also undergoing changes, but are still significantly less
angled than they will be in adulthood. The bone plates in these joints also have
more blood vessels than those in the adult spine.

The ligaments that connect the vertebrae are also different in the teen spine than
they are in the adult spine. The ligaments are much more lax, due to a
combination of hormones and the fact that they must be somewhat loose in order
to easily accommodate the changes to the spine.

In addition to the spine itself undergoing dynamic changes, muscles and
ligaments are still developing, and coordinated movement is still being mastered.
All of these things are connected! For all of these things to come together, a
skilled dance between the musculoskeletal system and the central nervous

system - which is also changing - must occur.

So now that you understand how teen spines are different from their adult
counterparts, maybe youre wondering why teens are more susceptible than
adults to spinal injuries. Well, the anatomical and biomechanical differences in
the ever-changing teen spine - the lax ligaments, the shallow facet joints, and the
incomplete ossification of the vertebrae - mean that there s greater mobility in the
spine. The structure is looser. And that means a higher likelihood of injury as a
result of stress, overtraining, improper technique, or other anatomical issues.

What kinds of injuries, exactly?
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Close to a billion children and teens participate in
sports worldwide, and a little more than 10
percent will sustain injuries every year. High
school athletes make up about 90 percent of

those injuries.

Why so many injuries?

Well, during the teen years the skeleton must support an ever-changing and
growing weight and load. But in addition to that, the teen becomes more agile
and powerful during the growth phase, and speed and coordination improve. As
teen athletes begin to perform better they compete at higher speeds and with

increased intensity - and that means an increased chance of injury.

There are two basic kinds of injury. A macro-trauma is a sudden injury that
results from an incident, like falling or receiving a blow. Fractured bone,

dislocation, concussion, or spinal cord injury, are all examples of macro-trauma.

Micro-traumas are overuse injuries. These occur when tissue is injured due to
repetitive stress or strain. If the tissue is rested appropriately, it adapts so that it
can handle further strain. But if it isn't rested appropriately, the body’s
inflammatory response kicks in, and that actually damages the local tissues. If
you continue with your activity, ongoing micro-trauma causes the actual injury.
The injury can lead to chronic weakness, stiffness, and pain. Tendonitis, tears,

and ligament strains are all good examples of micro-trauma.

About 50% of all teen sports-related injuries are micro-traumas, or overuse
injuries. But don’t get lulled into thinking that it's better to have a micro-trauma
than a macro-trauma. In fact, overuse injuries are as dangerous, and sometimes

more dangerous, than macro-traumas.



