Kids and Their Bones:
A Guide for Parents
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Factors Affecting Peak Bone Mass

Peak bone mass is influenced by a variety of$astame that you canOt change,
like gender and race, and some that you canuikeéam and physical activity.

GenderBone mass or density is generally higher in menithaomen. Before
puberty, boys and girls develop bone mass at siraikes. After puberty,
however, boys tend to acquire greater bone masgits.

Race:For reasons still not well understood, African iarepirls tend to achieve
higher peak bone mass than Caucasian girls, dodn®merican women
are at lower risk for osteoporosis later in lifereMesearch is needed to
understand the differences in bone density betthieararious racial and
ethnic groups. However, because all women, regguafieace, are at signif-
icant risk for osteoporosis, girls of all racesdrteebuild as much bone as
possible to protect themselves against this disease

Hormonal factorsSex hormones, including estrogen and testosteanaessen-
tial for the development of bone mass. Girls wdrd tst menstruate at an
early age typically have greater bone densitye Wius frequently miss
their menstrual periods sometimes have lower bensitg.

Nutritional statusCalcium is an essential nutrient for bone healflact, calcium
deficiencies in young people can account for aGbgdercent lower peak
bone mass and may increase the risk for bone reactiater life. A well-
balanced diet including adequate amounts of viaanih minerals such as
magnesium, zinc, and vitamin D is also importatuoioe health.

Physical activitylmportant for building healthy bones, physicaliacprovides
benefits that are most pronounced in the arededlkeleton that bear the
most weight. These areas include the hips duriligwgyand running and
the arms during gymnastics and weight lifting.

How Can | Help Keep My Kidse Bones Healthy?

The same healthy habits that keep your kids godhgrawing will also benefit
their bones. One of the best ways to encouragtayeabits in your children is
to be a good role model yourself. Believe it grynat kids are watching, and
your habits, both good and bad, have a strongid@ion theirs.

The two most important lifelong bone health hbgscourage now are proper
nutrition and plenty of physical activity.

Eating for healthy bones means getting plentydsfthat are rich in calcium
and vitamin D. Most kids get enough vitamin D $uamtight (or from foods like
egg yolks or fortified milk), but most do not gegwgh calcium in their diets to
help ensure optimal peak bone mass. Are your &itisggenough calcium?



Recommended Calcium Intakes*

Age Amount of calcium
Infants

Bithb6months................ 210 mg
6monthsb lyear.............. 270 mg
Children/Young Adults
1b3years.....................500 mg
4Pb8years .....................800 mg
9bl18years............ ... .. 1,300 mg
Adult Women and Men
19b50years................. 1,000 mg
50+ . 1,200 mg
Pregnant or Lactating Women

18 years oryounger............. 30@,mg
19b50years................. 1,000 mg

*Source: National Academy of Sciences, 1997.

Calcium is found in many foods, but the most comsonarce is milk and other
dairy products. Drinking one 8-0z glass of milkiges 300 mg (milligrams)

of calcium, which is about one-third of the recontteenntake for younger
children and about one-fourth of the recommendakiarior teens. In addition,
milk supplies other minerals and vitamins needededgody. The chart on the
next page lists the calcium content for severhtdatrium foods and beverages.
Your kids need several servings of these foodsdegcto meet their need for
calcium.

How Can | Persuade My Daughter to Drink Mdkonstea
Diet Soda? She Thinks Milk Will Make Her Fat.

Soft drinks tend to displace calcium-rich beveragtge diets of many children
and adolescents. In fact, research has shownittetvipo drink soft drinks
consume much less calcium than those who do not.

1tOs important for your daughter to know that spades of calcium donOt have
to be fattening. Skim milk, low-fat cheeses andryogalcium-fortified juices

and cereals, and green leafy vegetables careabifit into a healthy, low-fat
diet. Replacing even one soda each day with nalkndk-based fruit smoothie
can significantly increase her calcium intake.



Selected Food Sources of Calcium
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Drinking milk isnOt the only way to enjoy itsitseriedr example, try making
soup and oatmeal or other hot cereals with milkadsbf water. Pour milk over
cold cereal for breakfast or a snack. Incorpor#ieimto a fruit smoothie or
milkshake. Chocolate milk and cocoa made witlaraidso ways to increase
the milk in your childOs diet.

Sources of calcium also might include an ouncem®ot cheese on pizza or

a cheeseburger, a cup of calcium-enriched orarge quia small carton of
yogurt. Your kids can also get calcium from dagkrgrieafy vegetables like
kale or bok choy, or foods such as broccoli, almdodslas, or tofu made
with calcium. Many popular foods such as cereaagdbr and juices now have
calcium added too. Check the Nutrition Factsdalibe package to be sure.

People with lactose intolerance have trouble tligdattose, the sugar found

in milk and dairy foods. Lactose intolerance i€mwimon among infants and
young children, but can occur in older childrealeadents, and adults. It is
more common among people of African American, kispamn, and American
Indian descent.

Most kids with lactose intolerance are able tetigak when it is served in
small amounts, and combined with other foods ékeat They may tolerate
other dairy products such as cheese or yogurt iéweitk is a problem. Lactose-
free milk products are now available in most stares$there are pills and drops
you can add to milk and dairy products that mada #asier to digest.

Be sure to include plenty of foods with calciutharmeals and shacks you plan
for your kids. Almonds, calcium-fortified orangeejuortillas, fortified cereals,
soy beverages, and broccoli with dip are a few gees. While itOs best to
get calcium from food, calcium supplements cantadeelpful.



The food label, called Nutrition Facts, shows gaunfiuch one serving of
that food contributes to the total amount of calcmsnwell as other nutrients,
you need every day. This is expressed as a pefdéstdaily value (%DV) of
calcium that is recommended. For labeling purptdssss based on the daily
calcium recommendation of 1,000 milligrams for leeb® to 50 years old.
Since children and teens 9 to 18 years old require oalcium, their %DV
target is higher, as indicated below:

Age........ Recommended calcium intake. . . ....... %DV target
918 ... 1,300mg oo oviv et ... 130%DV
1950 .. ... 1,000mg .o oiieio........100%DV

Here is an easy rule of thumb for evaluating tbeicacontent of a food:
20%DV or more is high for calcium. That meansihigh-calcium food and
contributes a lot of calcium to the diet. A fodd sicalcium content of 5%DV
or lower contributes little calcium to the diet israllow source.

If you want to convert the %DV for calcium intiignaims, you can multiply by
10. For example, if a single-serve container oirtyligfs 30%DV for calcium,
it contains 300 mg of calcium (30% times 10).

Getting plenty of high-calcium foods every dagpsitant. To meet their
calcium needs, children 9 to 18 years old need &bauservings of foods
with a 30%DV for calcium (300 mg each) or six terseervings of foods with
a 20%DV for calcium (200 mg each) every day. Fatida \ewer %DV for
calcium are also important to fill gaps and hedprerthat your children get all
the calcium they need.

Maintaining proper weight is important to oveeallth, but so is good nutrition.
If your daughter is avoiding all milk and dairgyxets and severely restricting
her food intake, she is probably not getting encafiiium. She needs a more
balanced diet that includes low-fat milk produntisather calcium-rich foods.
Calcium supplements may also be helpful to erfsairstie gets enough of this
essential nutrient.

You should discuss your concerns with your dau@itéoctor. If your daughter
is one of up to 3 percent of American girls andg@omen with eating disor-
ders, the problem is even more serious. Eatingdeisy especially anorexia
nervosa, can lead to missed or irregular mengiaraids or the complete
absence of periods, known as amenorrhea. Thesigaseof low estrogen,



a hormone that is essential for developing bonetgemsl reaching peak bone
mass. Girls with anorexia nervosa will often hagtufes as a first sign of the
disease. Furthermore, reduction in estrogen prioduct adolescence can
increase your daughterOs risk of osteoporosisaahaté later in life. In severe
cases, girls with eating disorders may even dewstepporosis in their 20s,
and they may find the damage to their bones chenaversed later in life.

Look for the following signs and see your daughtagSician if you think your
daughter has, or is at risk of developing, angedisorder:

missed menstrual periods after having had thenarbgtor at least several
months

extreme and/or unhealthy-looking thinness
extreme or rapid weight loss
frequent dieting practices such as
eating very little
not eating in front of others
trips to the bathroom following meals
preoccupation with thinness
focus on low-calorie and diet foods

overtraining or excessive exercise.

Experts believe calcium should come from food eswvbenever possible.
However, if you think your children are not getittegjuate calcium from their
diet, you may want to consider a calcium supplerRenbptimal absorption,
no more than 500 mg of calcium should be takeneatioe.

Muscles get stronger when we use them. The sameaygies to bones: the
more work they do, the stronger they get. Anydipthysical exercise is great
for your kids, but the best ones for their boneswaight-bearing activities like
walking, running, hiking, dancing, tennis, baskethyannastics, and soccer.
(Children who tend to play outside will also hagleshvitamin D levels.)
Swimming and bicycling promote your kidsO geeetti fbut are not weight-
bearing exercises and will not help build bonetgte@sganized sports can be
fun and build confidence, but they are not theveajyto build healthy bones.

The most important thing is for your kids to spgesd time sitting and more
time on their feet and moving. Alone or with faeadhome or at the park, one
of the best gifts you can give your kids is afitelove of physical activity.



Walking Soccer

Tennis Skateboarding
Running Gymnastics
Volleyball In-line skating
Hiking Basketball

Ice hockey/field hockey Lifting weights
Dancing Jumping rope
Skiing Aerobics

For most people, including children and teenshakenge is to get enough
physical activity. However, excessive exercisewamttaining, often coupled with
restrictive eating, can be a problem, especialgofoe female athletes and
dancers, as well as girls who become obsessivé aleght loss. Overtraining,
like eating disorders, can result in decreasedgestrand eventually lead to thin
bones that break easily.

Years ago, it was not unusual for coaches aneéitsaim encourage athletes to
be as thin as possible for many sports, includamgidg, gymnastics, figure
skating, running, and diving. Fortunately, manghesanow realize that being
too thin is unhealthy and can negatively affeftirpaance as well as lifelong
health.

They should avoid smoking. You probably know takiag is bad for the heart
and lungs, but you may not know that itOs haorifohe tissue. Smoking may
harm your bones both directly and indirectly. éstrdies have linked smoking
to higher risk of fracture. The many dangers assaocivith smoking make it a
habit to be avoided.

You may think itOs too early to worry about smdkinthe habit typically starts
during childhood or adolescence. In fact, mostlpe@ipo use tobacco products
start before they finish high school. The good hdinour kids finish high
school as nonsmokers, they will probably staywhgtfor life.



Asthma itself does not pose a threat to bone héaittsome medications used to
treat the disease can have a negative effect es ldren taken for a long time.
Corticosteroids, a type of anti-inflammatory madigaare often prescribed for
asthma. These medications can decrease calciumbatstom food, increase
calcium loss from the kidneys, and shrink a chilstfésbank account.

Kids with asthma need to take special care ofbibiegs, making sure to get
enough calcium and weight-bearing exercise. Soatth{sare providers
recommend extra calcium each day: between 1,00D0%0@ mg. Many people
think milk and dairy products B great sourceslatioaand vitamin D D trigger
asthma attacks, but this is probably true onlguf ghild is allergic to dairy foods.
Unfortunately, this misconception often resulinnnecessary avoidance of
dairy products, which is especially risky for Witls asthma, who need extra
calcium during their bone-building years.

Since exercise can often trigger an asthma attecky people with asthma avoid
weight-bearing physical activities that strengtizere. Kids with asthma may be
able to exercise more comfortably in an air-conditi place, such as a school
gym or health club.

Talk to your childOs doctor for more informatiout giootecting his bones while
he is taking asthma medications.

Osteoporosis is rare among children and adolesa¥hisn it occurs, it is usually
caused by an underlying medical disorder or bycatemis used to treat such
disorders. This is called secondary osteoporasizay also be the result of a
genetic disorder such as osteogenesis imperfaaidyich bones break easily
from little or no apparent cause. Sometimes tkave identifiable cause of
juvenile osteoporosis. This is known as idiopathénile osteoporosis. Two

or more low-impact fractures may be a sign of omieesk disorders.

If you are concerned about your sonQOs frequentdsadalk to his doctor for
more information.

You are absolutely right. Research has showntihditen and adolescents do not
tend to think much about their health. Their dessabout diet and exercise, for
example, are rarely made based on OwhatOs gbehfor But we also know that
you have a much greater influence on your kids®@uand behaviors than you
may believe. For example, many teenagers, whehvalsdhas been the greatest
influence in their life, name parents before &iesidlings, grandparents, and
romantic partners.



Primary Disorders Medications

Juvenile arthritis Anticonvulsants (e.g., for ppyle

Diabetes mellitus Corticosteroids (e.g., for rhénitharthritis,

Osteogenesis imperfecta asthma)

Hyperthyroidism Immunosuppressive agents (e.gcafurer)

Hyperparathyroidism

CushingOs syndrome Behaviors

Malabsorption Prolonged inactivity or immobility
syndromes Inadequate nutrition (especially calcium,

Anorexia nervosa vitamin D)

Kidney disease Excessive exercise leading to aheznor

Liver disease Smoking

Alcohol abuse

The best way to help your kids develop healthistiablife is to be a good role
model. Research suggests that active childrendutive parents. If you make
physical activity a priority and try hard to mairdehealthy diet, including plenty
of calcium, chances are your positive lifestyléwib offO on them along the
way. Here are some things you can do:

Be a role model. Drink milk with meals, eat calgeimsnacks, and get
plenty of weight-bearing exercise. DonOt smoke.

Incorporate calcium-rich foods into family meals.
Serve fat-free or low-fat milk with meals and snack

Stock up on calcium-rich snacks that are easyufayrly children to find,
such as:

cheese cubes and string cheese calcium-fortifiedj@iaice
single-serving puddings individual cheese pizzas
yogurt and frozen yogurt tortillas

cereal with low-fat milk almonds

broccoli with yogurt dip.

Limit access to soft drinks and other snacks tha©d provide calcium by
not keeping them in the house.

Help your kids to find a variety of physical aesvor sports they enjoy
participating in.

Establish a firm time limit for sedentary activétiech as TV, computers,
and video games.



Teach your kids toever starsmoking, as it is highly addictive and toxic.

Look for signs of eating disorders and overtrajmisgecially in preteen and
teenaged girls, and address these problems rigiyt aw

Talk to your childrenOs pediatrician about thesrtsalth. If your child has
a special medical condition that may interferebaitie mass development,
ask the doctor for ways to minimize the problermpamigct your childOs
bone health.

Talk to your children about their bone health]eiritdem know it is a
priority for you. Your kids may not think much albeatth, but they are
probably attracted to such health benefits as gnewgfidence, good looks,
and strength.

National Institute of Arthritis and Musculoskeletaid Skin Diseases
National Institutes of Health
1 AMS Circle
Bethesda, MD 20892D3675
Phone: 30194954484 or
877TD22DNIAMS (226D4267) (free of charge)
TTY: 301D565D2966
Fax: 3017186366
www.niams.nih.gov

The NIAMS information dissemination efforts inguolading general infor-
mation, distributing patient and professional echurcanaterials, and referring
people to other sources of information. Additiofatmation and updates can
also be found on the NIAMS Web site.

NIH Osteoporosis and Related Bone Diseases~
National Resource Center
2 AMS Circle
Bethesda, MD 20892D3676
Phone: 202b223D0344 or
800D624DBONE (2663) (free of charge)
TTY: 202D466D4215
Fax: 202D293D2356
www.niams.nih.gov/bone

The NIH Osteoporosis and Related Bone DiseasesaNa#ésource Center
provides patients, health professionals, and thkcpwith an important link to
resources and information on osteoporosis and atieéaibolic bone diseases.



Milk Matters Campaign
www.nichd.nih.gov/milk

Milk Matters is a public health campaign spondaydtie National Institute
of Child Health and Human Development. It is desigmecrease calcium
consumption among children and teens to help thelch ¢irong and
healthy bones.

National Bone Health Campaign
www.cdc.gov/powerfulbones

The NBHC is a multiyear campaign to promote ojimelhealth in girls 9
to 12 years old, and reduce their risk of osteopolater in life. The NBHC is
sponsored by the Centers for Disease Control andrifion, the Department
of Health and Human ServicesO Office on WomeéihQaridiethe National
Osteoporosis Foundation.

National Osteoporosis Foundation
1232 22nd Street NW
Washington, DC 2003791292
Phone: 202b223D2226
www.nof.org

The National Osteoporosis Foundation (NOF) eattied nonprofit, voluntary
health organization dedicated to promoting lifdbamg health in order to
reduce the widespread prevalence of osteoporasiassociated fractures,
while working to find a cure for the disease thrqarggrams of research,
education, and advocacy.

For Your Information

For updates and for any questions about any medggbu are taking,
please contact the U.S. Food and Drug Administeditidd888DINFODFDA
(1D888b463b6332, a toll-free call) or visit thedrdite at www.fda.gov.



