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Your Bones

Think back to last Halloween for a minute. Wherever you looked, there were vampires, ghosts, or
bony skeletons grinning back at you. Vampires and ghosts don't really exist, but skeletons sure do!

Every single person has a skeleton made up of many bones. These bones give your body structure,
let you move in many ways, protect your internal organs, and more.

It's time to look at all your bones — the adult human body has 206 of them!

What Are Bones Made Of?

If you've ever seen a real skeleton or fossil in a museum, you might think that all bones are dead.
Although bones in museums are dry, hard, or crumbly, the bones in your body are different. The
bones that make up your skeleton are all very much alive, growing and changing all the time like
other parts of your body.

Almost every bone in your body is made of the same materials:

e The outer surface of bone is called the periosteum (say: pare-ee-os-tee-um). It's a thin,
dense membrane that contains nerves and blood vessels that nourish the bone.

e The next layer is made up of compact bone. This part is smooth and very hard. It's the part
you see when you look at a skeleton.

¢ Within the compact bone are many layers of cancellous (say: kan-sell-us) bone, which looks
a bit like a sponge. Cancellous bone is not quite as hard as compact bone, but it is still very
strong.

¢ In many bones, the cancellous bone protects the innermost part of the bone, the bone
marrow (say: mair-oh). Bone marrow is sort of like a thick jelly, and its job is to make blood
cells.

How Bones Grow

When you were a baby, you had tiny hands, tiny feet, and tiny everything! Slowly, as you grew
older, everything became a bit bigger, including your bones.

A baby's body has about 300 bones at birth. These eventually fuse (grow together) to form the 206
bones that adults have. Some of a baby's bones are made entirely of a special material called
cartilage (say: kar-tel-ij). Other bones in a baby are partly made of cartilage. This cartilage is soft
and flexible. During childhood, as you are growing, the cartilage grows and is slowly replaced by
bone, with help from calcium.

By the time you are about 25, this process will be complete. After this happens, there can be no
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\ more growth — the bones are as big as they will ever be. All of these bones make up a skeleton that
X/ is both very strong and very light.

Your Spine
X \ Your spine is one part of the skeleton that's easy to check out: Reach around to the center of your
back and you'll feel its bumps under your fingers.
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The spine lets you twist and bend, and it holds : (parieto - temporal)

your body upright. It also protects the spinal
cord, a large bundle of nerves that sends
information from your brain to the rest of your
’k" body. The spine is special because it isn't made
of one or even two bones: It's made of 26 bones
in alll These bones are called vertebrae (say:

\ ver-tuh-bray) and each one is shaped like a ring.

Vertebra
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There are different types of vertebrae in the
spine and each does a different kind of job:

e The first seven vertebrae at the top are
called the cervical (say: sir-vih-kul)
vertebrae. These bones are in the back of
your neck, just below your brain, and they
support your head and neck. Your head is
pretty heavy, so it's lucky to have help
from the cervical vertebrae!

e Below the cervical vertebrae are the
thoracic (say: thuh-ras-ick) vertebrae,
and there are 12 in all. These guys anchor your ribs in place. Below the thoracic vertebrae are
five lumbar (say: lum-bar) vertebrae. Beneath the lumbar vertebrae is the sacrum (say:
say-krum), which is made up of five vertebrae that are fused together to form one single
bone.

e Finally, all the way at the bottom of the spine is the coccyx (say: cok-siks), which is one
bone made of four fused vertebrae. The bottom sections of the spine are important when it
comes to bearing weight and giving you a good center of gravity. So when you pick up a
heavy backpack, the lumbar vertebrae, sacrum, and coccyx give you the power. When you
dance, skip, and even walk, these parts help keep you balanced.

In between each vertebra (the name for just one of the vertebrae) are small disks made of
cartilage. These disks keep the vertebrae from rubbing against one another, and they also act as
your spine's natural shock absorbers. When you jump in the air, or twist while slamming a dunk, the
disks give your vertebrae the cushioning they need.

Your Ribs
Your heart, lungs, and liver are all very important, and luckily you've got ~4C:~, “;3) s
x, ribs to keep them safe. Ribs act like a cage of bones around your chest. S A N ‘C
It's easy to feel the bottom of this cage by running your fingers along the Z =
sides and front of your body, a few inches below your heart. If you breathe \ "‘5‘{7 !
in deeply, you can easily feel your ribs right in the front of your body, too. ‘E,
|| SR N e Y
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Some thin kids can even see a few of their ribs right through their skin.

Your ribs come in pairs, and the left and right sides of each pair are exactly the same. Most people
have 12 pairs of ribs, but some people are born with one or more extra ribs, and some people might
have one pair less.

All 12 pairs of ribs attach in the back to the spine, where they are held in place by the thoracic
vertebrae. The first seven pairs of ribs attach in the front to the sternum (say: stur-num), a strong
bone in the center of your chest that holds those ribs in place. The remaining sets of ribs don't
attach to the sternum directly. The next three pairs are held on with cartilage to the ribs above
them.

The very last two sets of ribs are called floating ribs because they aren't connected to the sternum
or the ribs above them. But don't worry, these ribs can't ever float away. Like the rest of the ribs,
they are securely attached to the spine in the back.

Your Skull

Your skull protects the most important part of all, the brain. You can feel your skull by pushing on
your head, especially in the back a few inches above your neck. The skull is actually made up of
different bones. Some of these bones protect your brain, whereas others make up the structure of
your face. If you touch beneath your eyes, you can feel the ridge of the bone that forms the hole
where your eye sits.

And although you can't see it, the smallest bone in your whole body is in your head, too. The stirrup
bone behind your eardrum is only .1 to .13 inches (2.5 to 3.3 millimeters) long! Want to know
something else? Your lower jawbone is the only bone in your head you can move. It opens and
closes to let you talk and chew food.

Your skull is pretty cool, but it's changed since you were a baby. All babies are born with spaces
between the bones in their skulls. This allows the bones to move, close up, and even overlap as the
baby goes through the birth canal. As the baby grows, the space between the bones slowly closes
up and disappears, and special joints called sutures (say: soo-churs) connect the bones.

Your Hands
As you sit and type at the keyboard, while you swing on a swing, even when you
X pick up your lunch, you're using the bones in your fingers, hand, wrist, and arm.

Each arm is attached to a shoulder blade or scapula (say: sca-pyuh-luh), a large
triangular bone on the upper back corner of each side of the ribcage. The arm is
made up of three bones: the humerus (say: hyoo-muh-rus), which is above
your elbow, and the radius (say: ray-dee-us) and ulna (say: ul-nuh}, which are
below the elbow.

Each of these bones is wider at the ends and skinnier in the middle, to help give it strength where it
meets another bone. At the end of the radius and uina are eight smaller bones that make up your
wrist. Although these bones are small, they can really move! Twist your wrist around or wave and
you'll see how the wrist can move.

The center part of your hand is made up of five separate bones. Each finger on your hand has three
bones, except for your thumb, which has two. So between your wrists, hands, and all your fingers,
you've got a grand total of 54 bones — all ready to help you grasp things, write your name, pick up
the phone, or throw a softballl
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Your Legs
Sure, your arm, wrist, hand, and finger bones are great for picking up the phone, but how are you
supposed to run to answer it? Well, with the bones of the legs and feet!

Your legs are attached to a circular group of bones called your pelvis. The pelvis is a bowl-shaped
structure that supports the spine. It is made up of the two large hip bones in front, and behind are
the sacrum and the coccyx. The pelvis acts as a tough ring of protection around parts of the
digestive system, parts of the urinary system, and parts of the reproductive system.

Your leg bones are very large and strong to help support the weight of your body. The bone that
goesfrom your pelvis to your knee is called the femur (say: fee-mur), and it's the longest bone in
your body. At the knee, there's a triangular-shaped bone called the patella (say: puh-tel-luh), or
kneecap, that protects the knee joint. Below the knee are two other leg bones: the tibia (say: tih-
bee-uh) and the fibula (say: fih-byuh-luh). Just like the three bones in the arm, the three bones in
the leg are wider at the ends than in the middle to give them strength.

The ankle is a bit different from the wrist; it is where the lower leg bones connect to a large bone in
the foot called the talus (say: tal-iss). Next to the talus are six other bones. But the main part of
the foot is similar to the hand, with five bones. Each toe has three tiny bones, except for your big
toe, which has just two. This brings the bone total in both feet and ankles to 52!

Most people don't use their toes and feet for grabbing stuff or writing, but they do use them for two
very important things: standing and walking. Without all the bones of the foot working together, it
would be impossible to balance properly. The bones in the feet are arranged so the foot is almost
flat and a bit wide, to help you stay upright. So the next time you're walking, be sure to look down
and thank those toes!

Your Joints
The place where two bones meet is called a joint. Some joints move and others don't.

Fixed joints are fixed in place and don't move at all. Your skull has some of these joints (called
sutures, remember?), which close up the bones of the skull in a young person's head. One of these
joints is called the parieto-temporal (say: par-eye-ih-toh tem-puh-rul) suture — it's the one that
runs along the side of the skull.

Moving joints are the ones that let you ride your bike, eat cereal, and play a video game — the ones
that allow you to twist, bend, and move different parts of your body. Some moving joints, like the
ones in your spine, move only a little. Other joints move a lot. One of the main types of moving
joints is called a hinge joint. Your elbows and knees each have hinge joints, which let you bend and
then straighten your arms and legs. These joints are like the hinges on a door. Just as most doors
can only open one way, you can only bend your arms and legs in one direction. You also have many
smaller hinge joints in your fingers and toes.

Another important type of moving joint is the ball and socket joint. You can find these joints at
your shoulders and hips. They are made up of the round end of one bone fitting into a small cup-like
area of another bone. Ball and socket joints allow for lots of movement in every direction. Make sure
you've got lots of room, and try swinging your arms all over the place.

Have you ever seen someone put oil on a hinge to make it work easier or stop squeaking? Well,
your joints come with their own special fluid called synovial fluid (say: si-no-vee-ul) that helps
them move freely. Bones are held together at the joints by ligaments (say: lih-guh-mints), which

http://kidshealth.org/PageManager.jsp?dn=KidsHealth&lic=1&ps=307&cat_id=20607&a... 10/21/2009



Your Bones Page 5 of 5

are like very strong rubber bands.

Taking Care of Bones
Your bones help you out every day so make sure you take care of them. Here are some tips:

Protect those skull bones (and your brain inside!) by wearing a helmet for bike riding and
other sports. When you use a skateboard, in-line skates, or a scooter, be sure to add wrist
supports and elbow and knee pads. Your bones in these places will thank you if you have a fall!

If you play sports like football, soccer, lacrosse, or ice hockey, always wear all the right
equipment. And never play on a trampoline. Many kids end up with broken bones from jumping on

them. Broken bones can eventually heal, but it takes a long time and isn't much fun while you wait.

Strengthen your skeleton by drinking milk and eating other dairy products (like low-fat
cheese or frozen yogurt). They all contain calcium, which helps bones harden and become strong.

Be active! Another way to strengthen your bones is through exercise like running, jumping,
dancing, and playing sports.

Take these steps to be good to your bones, and they will treat you right!

Reviewed by: Steven Dowshen, MD
Date reviewed: August 2009

Nemours.

Note: All information on KidsHealth® is for educational purposes only. For specific medical advice,
diagnoses, and treatment, consult your doctor.

© 1995-2009 The Nemours Foundation. All rights reserved.
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Healthy Weight —
Tips and Tools for a Healthier You

What is considered a
healthy body weight?

Body Mass Index, or BMI, is
one tool we can use to assess
our body weight.

Here’s how to calculate
your BMI:

Body Weight (in kilograms)

Height (in meters) 2

To convert your weight in
pounds to kilograms, divide
your body weight by 2.2.

To convert your height in
inches to meters, multiply your
height x 0.0254.

To square your height,
multiply your height x your
height.

Classifications of BMI:
Underweight Less than 18.5
Normal Weight 18.6 t0 249
Overweight 2510299
Grade 1 Obesity | 30t0 34.9
Grade 2 Obesity | 35t039.9
Grade 3 Obesity | 40 or Above

The goal is to achieve a
weight that is the healthiest for
you.

This doesn’t always mean
aiming for a BMI in the normal
range. For individuals with a
BMI in the obesity range, even
small amounts of weight loss —
like 10 pounds — can result in
health benefits. And prevention
of more weight gain is an
important place to start.

To learn more about nutrition

programs offered at UCSF Medical

Center, contact:

s  The Nutrition Counseling Center
at 415-353-2291.

e The UCSF Weight Management
Program at 415-353-2105.

What are the keys to a healthy lifestyle?

Being healthy is not just about following a short-term “diet” or
“program.” Leading a healthy lifestyle means just that...making
positive changes that promote lifelong health and well-being. So
what are the keys to a healthy lifestyle?

/2 Eat Well — make smart food choices.

42 Be Active — get your body moving.

/2 Be Aware and Plan — know your challenges and prepare to make
healthy choices.

By understanding these three keys, you can begin to unlock the
mystery of maintaining a healthy body weight.

What are the benefits of maintaining a healthy
body weight?

Maintaining a healthy body weight through diet and exercise has
huge health benefits:
1. Lowers blood pressure and cholesterol — to help reduce your risk
of developing heart disease, like heart attacks and stroke.
2. Helps prevent or delay serious conditions like diabetes, some
types of cancer, breathing problems, and joint and bone disorders.
3. Boosts well-being and helps you manage stress.
4. Improves your chances at a longer and healthier life.
Making the commitment to adopt positive changes in your diet and
exercise habits is a good return on your investment!



How Can I Get Started? Remember the 3 keys to a healthy weight and lifestyle
EAT WELL

Don’t skip meals... you may be tempted to overeat later. Weight loss efforts are most successful when
meals and snacks are small and spread out during the day.

* Eat balanced meals. Choosing a wide variety of foods is important for good health, but control portion
sizes and avoid second servings if you are trying to lose weight. Try serving the foods on your plate with
these tips in mind:

o Fill one quarter of your plate with lean protein — this portion size fits within palm of your hand. Lean protein sources
include poultry, fish, beef round and loin, tofu, and egg whites.
o Fill another quarter of your plate with starch. Starch includes foods like bread, rice, pasta, cereal, potatoes and beans.
Choose most of your starches from whole grains, such as whole wheat bread or tortillas, brown rice, whole wheat
pasta, whole grain and bran cereals, or beans.
o Then fill at least half of your plate with non-starchy vegetables like salads and other greens, broccoli, carrots,
mushrooms and tomatoes.
o I desired, add a fruit or cup of milk or yogurt to your meal, or enjoy as a snack instead.
e Limit foods that are high in fat, since fat is a concentrated source of calories.
o Choose lean meats, like those listed above. Also, trim visible fat from meats and skin from poultry before eating.
o Use lower fat cooking methods — like baking, broiling, roasting, stewing and steaming. Avoid frying foods, since
this greatly raises the calorie and fat content.
o Choose low-fat or non-fat dairy products.
o Watch added fats from toppings — like cheese, butter, margarine, mayonnaise, and salad dressing.
* Eat less added sugars like those found in table sugar, honey, sweets, pastries and desserts.
o Try products that are sweetened with artificial sweeteners instead — like Equal, Splenda or Sweet n Low.

* Avoid high-calorie beverages like regular sodas, fruit juice, and alcohol. Instead:

o Quench your thirst with water with a squeeze of lemon.
o  Use diet drinks.
o Limit your intake of alcohol. Ask your physician about what is a safe amount of alcohol for you.

Every Step Counts — Tips for increasing activity levels

22 BE ACTIVE

How do you get the most e Limit TV, computer and video e Take the stairs instead of the
health benefits from exercise? game use. elevator.
Try making exercise a daily Schedule family exercise time. e Park farther away or get off the bus
habit. The U.S Department of Get an exercise video or exercise one stop early and walk the rest of
. o equipment for use at home. the way.
Agriculture (USDA) R

recommends that adults aim

Walk the dog.

Join a walking group, aerobics class,

! Do errands by foot or bike. sports team, local pool, gym or
for at least 30 minutes of community center.
activity most days of the Trying to stay motivated? Try these tips:
week. ¢ Choose a variety of enjoyable activities — this will keep your workout more

If your goal is to lose weight

interesting.

or prevent weight gain, 60 to ¢ Set realistic goals, at a reasonable pace.
90 minutes of physical e Plan exercise into your weekly schedule.
activity a day may be needed ¢ Find an exercise buddy — you can rely on each other for support and
: motivation.
But don’t set the bar too

high when you’re just getting
started. Start slow, and
gradually increase your daily
activity levels.

Check out the USDA’s
MyPyramid for great tips on
planning meals and activity and
monitoring your progress at
www.mypyramid.gov.

Keep an exercise log — writing down what we do helps keep us focused.
Set a non-food reward for progress in meeting your goal.

/2 BE AWARE AND PLAN

Checking in with yourself to think about how you’re doing is a
key step in reaching a healthy body weight.
¢ Check your body weight once a week and keep a logbook.
e Keep a daily food journal. Writing what we eat and drink
helps us plan meals ahead of time, and think before we eat.
¢ Develop a plan to substitute new or favorite activities in place

of “bored” or “stress” eating.



