
 

Food Groups

Health benefits and nutrients

Consuming milk and milk products provides health benefits—people who have a diet rich in milk and milk
products may reduce the risk of low bone mass throughout the life cycle. Foods in the dairy group provide
nutrients that are vital for health and maintenance of your body. These nutrients include calcium, potassium,
vitamin D, and protein.

Health benefits

Diets rich in milk and milk products help build and maintain bone mass throughout the lifecycle.
This may reduce the risk of osteoporosis.

The intake of milk products is especially important to bone health during childhood and
adolescence, when bone mass is being built.

Diets that include milk products tend to have a higher overall nutritional quality.

Nutrients
Food sources of the nutrients in bold can be found in the Dietary Guidelines. Click on the nutrient name to
link to the food sources table.

Calcium is used for building bones and teeth and in maintaining bone
mass. Milk products are the primary source of calcium in American diets.
Diets that provide 3 cups or the equivalent of milk products per day can
improve bone mass.

Diets rich in potassium may help to maintain healthy blood pressure.
Milk products, especially yogurt and fluid milk, provide potassium.

Vitamin D functions in the body to maintain proper
levels of calcium and phosphorous, thereby
helping to build and maintain bones. Milk that is
fortified with vitamin D is a good source of this
nutrient. Other sources include vitamin D-fortified
yogurt and vitamin D-fortified ready-to-eat
breakfast cereals.

Milk products that are consumed in their low-fat or
fat-free forms provide little or no solid fat.

Why is it important to make fat-free or low-fat choices from the dairy group? Choosing foods
from the dairy group that are high in saturated fats and cholesterol can have health implications. Diets high
in saturated fats raise “bad” cholesterol levels in the blood. The “bad” cholesterol is called LDL (low-density
lipoprotein) cholesterol. High LDL cholesterol, in turn, increases the risk for coronary heart disease. Many
cheeses, whole milk, and products made from them are high in saturated fat. To help keep blood cholesterol
levels healthy, limit the amount of these foods you eat. In addition, a high intake of fats makes it difficult to
avoid consuming more calories than are needed. 
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Appendix B-4. Non-Dairy Food Sources of Calcium 

Non-Dairy Food Sources of Calcium ranked by milligrams of calcium per standard 

amount; also calories in the standard amount. The bioavailability may vary. (The AI 

for adults is 1,000 mg/day.)a 

Food, Standard Amount Calcium (mg) Calories 

Fortified ready-to-eat cereals (various), 1 oz 
236-1043 88-106 

Soy beverage, calcium fortified, 1 cup 
368 98 

Sardines, Atlantic, in oil, drained, 3 oz 
325 177 

Tofu, firm, prepared with nigari
b
 , ½ cup 

253 88 

Pink salmon, canned, with bone, 3 oz 
181 118 

Collards, cooked from frozen, ½ cup 
178 31 

Molasses, blackstrap, 1 Tbsp 
172 47 

Spinach, cooked from frozen, ½ cup 
146 30 

Soybeans, green, cooked, ½ cup 
130 127 

Turnip greens, cooked from frozen, ½ cup 
124 24 

Ocean perch, Atlantic, cooked, 3 oz 
116 103 

Oatmeal, plain and flavored, instant, fortified, 1 packet prepared 
99-110 97-157 

Cowpeas, cooked, ½ cup 
106 80 

White beans, canned, ½ cup 
96 153 

Kale, cooked from frozen, ½ cup 
90   20 



Okra, cooked from frozen, ½ cup 
88   26 

Soybeans, mature, cooked, ½ cup 
88   149 

Blue crab, canned, 3 oz 
86 84 

Beet greens, cooked from fresh, ½ cup 
82 19 

Pak-choi, Chinese cabbage, cooked from fresh, ½ cup 
79   10 

Clams, canned, 3 oz 
78 126 

Dandelion greens, cooked from fresh, ½ cup 
74   17 

Rainbow trout, farmed, cooked, 3 oz 73 144 

a
 Both calcium content and bioavailability should be considered when selecting dietary sources of calcium. Some 

plant foods have calcium that is well absorbed, but the large quantity of plant foods that would be needed to provide 

as much calcium as in a glass of milk may be unachievable for many. Many other calcium-fortified foods are 

available, but the percentage of calcium that can be absorbed is unavailable for many of them. 

 

b Calcium sulfate and magnesium chloride. 

 

Source: Nutrient values from Agricultural Research Service (ARS) Nutrient Database for Standard Reference, 

Release 17. Foods are from ARS single nutrient reports, sorted in descending order by nutrient content in terms of 

common household measures. Food items and weights in the single nutrient reports are adapted from those in 2002 

revision of USDA Home and Garden Bulletin No. 72, Nutritive Value of Foods. Mixed dishes and multiple 

preparations of the same food item have been omitted from this table. 

Appendix B-5. Food Sources of Calcium 

Food Sources of Calcium ranked by milligrams of calcium per standard amount; also 

calories in the standard amount. (All are ≥ 20% of AI for adults 19-50, which is 1,000 

mg/day.) 

Food, Standard Amount 
Calcium (mg) Calories 

Plain yogurt, non-fat (13 g protein/8 oz), 8-oz container 
452 127 

Romano cheese, 1.5 oz 
452 165 



Pasteurized process Swiss cheese, 2 oz 
438 190 

Plain yogurt, low-fat (12 g protein/8 oz), 8-oz container 
415 143 

Fruit yogurt, low-fat (10 g protein/8 oz), 8-oz container 
345 232 

Swiss cheese, 1.5 oz 
336 162 

Ricotta cheese, part skim, ½ cup 
335 170 

Pasteurized process American cheese food, 2 oz 
323 188 

Provolone cheese, 1.5 oz 
321 150 

Mozzarella cheese, part-skim, 1.5 oz 
311 129 

Cheddar cheese, 1.5 oz 
307 171 

Fat-free (skim) milk, 1 cup 
306 83 

Muenster cheese, 1.5 oz 
305 156 

1% low-fat milk, 1 cup 
290 102 

Low-fat chocolate milk (1%), 1 cup 
288 158 

2% reduced fat milk, 1 cup 
285 122 

Reduced fat chocolate milk (2%), 1 cup 
285 180 

Buttermilk, low-fat, 1 cup 
284 98 

Chocolate milk, 1 cup 
280 208 

Whole milk, 1 cup 
276 146 

Yogurt, plain, whole milk (8 g protein/8 oz), 8-oz container 
275 138 



Ricotta cheese, whole milk, ½ cup 
255 214 

Blue cheese, 1.5 oz 
225 150 

Mozzarella cheese, whole milk, 1.5 oz 
215 128 

Feta cheese, 1.5 oz 210 113 

Source: Nutrient values from Agricultural Research Service (ARS) Nutrient Database for Standard Reference, 

Release 17. Foods are from ARS single nutrient reports, sorted in descending order by nutrient content in terms of 

common household measures. Food items and weights in the single nutrient reports are adapted from those in 2002 

revision of USDA Home and Garden Bulletin No. 72, Nutritive Value of Foods. Mixed dishes and multiple 

preparations of the same food item have been omitted from this table. 

 





VISIT 
WWW.3ADAY.ORG

and sign-up for the Get 3!
e-newsletter that’s filled with family-
friendly recipes, health expert advice,
nutrition news and freebie offers.

Print a 
Dairy Tracker to help your children
tally your family’s daily dairy intake.

The best way to get the calcium 
you need is by eating and drinking
foods that naturally contain calcium.
Milk and other dairy products 
are good sources of calcium; they 
naturally offer the most calcium per
serving. Other sources of calcium
include tofu, legumes, some green
leafy vegetables and calcium-fortified
orange juice.

1 The School Milk Pilot Test, American School Food Service
Association & The National Dairy Council, September 2002.

2 National Yogurt Association Web site, http://www.
aboutyogurt.com/kidsNutrition/brainyBreakfasts.asp.

3 USDA Continuing Survey of Food Intakes by Individuals,
1994-96, 1998.

4 School Milk Makes the Grade: Student Nutritional Status
Improves with Enhanced Milk Product, National Dairy Council,
2002.

5 The School Milk Pilot Test, American School Food Service
Association & The National Dairy Council, September 2002.

A healthy meal
plan including

3-A-Day of Dairy –
a total of three 

servings of calcium-
rich milk, cheese 
or yogurt every day –
combined with 
physical activity, 
helps build strong

bones to last a lifetime.

With 9 essential nutrients
such as, protein, 
potassium, phosphorus, 
vitamins A, B12 and D, 
riboflavin and niacin, 
in addition to calcium, 
milk, cheese and 
yogurt provide 
a unique 
combination of 
nutrients that 
pack a powerful 
punch!

The dairy case 
has something 
for everyone – 
with fat free and reduced 
fat varieties, families can 
choose milk, cheese or yogurt 
products to meet everyone’s taste
and nutritional needs.

The Lowdown 
on Lactose 
Intolerance

If you think you 
or your child may 
be lactose intolerant, talk to your
doctor or registered dietitian. Most
individuals with lactose intolerance
can enjoy yogurt and hard cheeses
that are naturally low in lactose,
such as Cheddar and Swiss. They
can also drink lactose-reduced or
lactose-free milk.

Nutritious and Delicious
On average, teens drink only 1 glass
of milk a day and drink twice as
much soda as milk.4 Flavored milk 
is one way children can enjoy 
great taste and receive nutrients 
their bodies need. One serving 
of chocolate milk provides the 
same combination of 9 essential
nutrients as white milk. Kids 
who drink flavored milk, overall 
consume more milk and calcium 
without increasing sugars or 
total fat in their overall diet.5

STRONGER BONES ARE AS EASY AS 1-2-3!
1. Begin Mornings with Dairy

N Parents, be a role model. Enjoy milk 
with your children every morning – 
not only will you teach them well, 
but you’ll do your body good too!

N Jump-start your child’s day with a smart 
breakfast by blending lowfat yogurt and 
fruit for a homemade smoothie.

2. Flavorful Fun for Families
N Studies show that elementary 

school kids drink 28 percent 
more milk when offered in 
“cool” flavors and packages.1

N Stock up on calcium-packed 
grab-and-go snacks such as fruit 
yogurts, cheese cubes and single-
serve containers of lowfat milk.

3. Make Meal Time Family Time
N Eating together as a family promotes good 

eating habits2 and improves overall nutrition.3
N Involve kids in creative meal planning. 

Kids are more likely to eat foods they 
help prepare.

W A N T E D : S T R O N G E R B O N E S



 

 

Dietary Guidelines for Americans 2005  
The 2005 Dietary Guidelines conclude consuming 3 servings of low-fat or fat-free milk or milk 
products each day can reduce the risk of low bone mass and contribute important amounts of 
many nutrients, which may reduce the risk of osteoporosis.  In addition, the guidelines state, 
“adults and children should not avoid milk and milk products because of concerns that these 
foods lead to weight gain.”  
Dietary Guidelines for Americans 2005. U.S. Department of Health and Human Services, U.S. Department 
of Agriculture. www.healthierus.gov/dietaryguidelines. 
 

 

Surgeon General 
The Office of the Surgeon General Report, “Bone Health and Osteoporosis” outlines approaches 
to promote bone health with recommendations for diet, physical activity, and other lifestyle 
practices.  The report points out that “most Americans do not consume recommended levels of 
calcium, but reaching these levels is a feasible goal. In fact, approximately three 8-ounce glasses 
of milk each day, combined with the calcium from the rest of a normal diet, is enough to meet 
the recommended daily requirements for most adults.”   
U.S. Department of Health and Human Services. Bone Health and Osteoporosis: A Report of the Surgeon 
General. Rockville, MD: U.S. Department of Health and Human Services, Office of the Surgeon General, 
pp. 57. 2004. 
 

 

American Academy of Pediatrics 
The American Academy of Pediatrics Statement, “Optimizing Bone Health and Calcium Intakes 
of Infants, Children, and Adolescents,” encourages eating calcium-rich low-fat dairy foods 
during childhood and adolescence to help build strong bones and reduce the risk of osteoporosis 
later in life.  “Parents can encourage their kids to make healthful food choices by including three 
servings of low-fat dairy foods in their own diet every day.” The report also recommends that 
physicians make it a priority to assess calcium adequacy in children, beginning at 2 to 3 years of 
age.  
American Academy of Pediatrics, Optimizing bone health and calcium intakes of infants, children, and 
adolescents. Pediatrics. 2006; 117 (2):578-585. 
 

 

National Medical Association 
A consensus report of the National Medical Association concluded that African Americans 
should consume 3 to 4 servings per day of low-fat milk, cheese and/or yogurt. This was based on 
a review of the scientific evidence on the value of calcium and other dairy nutrients on 
associated health benefits from dairy consumption.  
Wooten W. and Price W. Consensus report of the National Medical Association: The role of dairy and dairy 
nutrients in the diet of African Americans. Journal of National Medical Association. 2004; 96(12):1S-28S.  
 

 

American Heart Association 
The American Heart Association’s 2006 Diet and Lifestyle Recommendations encourages 
Americans to adopt an overall healthy lifestyle, including a low-fat diet that emphasizes low-fat 
and fat-free dairy, fruits and vegetables and whole grains.  Specifically, the recommendations 
call for Americans to follow eating patterns such as the Dietary Approach to Stop Hypertension 
(DASH), which includes 2-3 daily servings of low-fat or fat-free milk or milk products.  
American Heart Association:  Diet and Lifestyle Recommendations Revision 2006: A Scientific Statement 
From the American Heart Association Nutrition Committee. Circulation, June 2006; 2: 82-96. 
 

  
     

RECOMMENDATIONS FOR 3 DAILY SERVINGS OF 
LOW-FAT OR FAT-FREE DAIRY 

 
Copyright ©2006, NATIONAL DAIRY COUNCIL® 

creo




foods themselves, can positively impact 
children’s and adolescents’ dairy and 
calcium intakes. For this reason, the 
American Academy of Pediatrics (AAP)
encourages adequate calcium intake by 
all family members.

Numerous studies demonstrate that 
consuming an adequate intake of dairy
foods and/or calcium during childhood 
and particularly adolescence is important 
for optimizing genetically determined peak
bone mass. This in turn may reduce the 
risk of osteoporosis in later adult years.
Childhood and adolescence is a critical
period for establishing healthful dietary
practices and lifestyle behaviors that, if
maintained, can support skeletal health.

The 2005 Dietary Guidelines for Americans,
recognizing the important role of dairy
foods in improving overall diet quality, 
nutrient adequacy, and children’s and 
adolescents’ bone health, recommends 3
cups of low-fat or fat-free milk or equivalent
milk products a day for children 9 years of
age and older (2 cups a day or equivalent 
for children 2 to 8 years). 

In a recent report on bone health, the AAP
outlines several strategies to optimize bone
health and calcium intake of children and
adolescents. These include consuming 3
servings of calcium-rich dairy foods (e.g.,
low-fat milk, flavored milk, cheese, or
yogurt) a day for children 4 to 8 years of 
age and 4 servings a day for children and
adolescents 9 to18 years of age as part of 
a well-rounded diet including fruits and 
vegetables, and participating in regular
physical activity, especially weight-bearing
exercise. The AAP encourages physicians to
regularly assess children’s and adolescents’
calcium intakes and suggests that families at
risk of inadequate calcium intake consult 
a registered dietitian for dietary advice.
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BUILDING
STRONG BONES:

STARTING IN
THE EARLY

YEARS

A N   I  N  T  E  R  P  R  E  T  I  V  E   R  E  V  I  E  W  O  F   R  E  C  E  N  T   N  U  T  R  I  T  I  O  N   R  E  S  E  A  R  C  H

SUMMARY

Prevention of osteoporosis, a debilitating
disease characterized by low bone mass 
and increased risk of fractures, is a public
health priority. Although this disease 
typically affects older adults, its prevention
begins in childhood and adolescence by
optimizing genetically determined peak
bone mass reached sometime between late
adolescence and the early 20s.

Bone mass is determined by genetics 
and environmental factors such as diet and
exercise. Although many nutrients influence
bone health, most attention has focused on
calcium. Dietary calcium recommendations
are 800mg/day for children aged 4 through
8 years and1,300mg/day for children and
adolescents 9 through18 years of age.
Unfortunately, most U.S. children older 
than 8 years fail to consume recommended
intakes of calcium. Low intake of milk and
other dairy foods (e.g., cheese, yogurt), 
the major dietary source of calcium, 
contributes in large part to low calcium
intake. Dairy foods also contain other 
bone-building nutrients including 
vitamin D (if fortified), phosphorus, 
protein, potassium, magnesium, and zinc.

Several factors influence children’s and 
adolescents’ consumption of dairy foods,
such as replacement of milk by soft drinks,
fruit juices, and/or fruit drinks. Parents and

other family members,
through role modeling
or by consuming and

serving dairy



September | October 2006INTRODUCTION

Osteoporosis, a skeletal disease 
characterized by low bone mass and
increased susceptibility to fractures, affects
44 million U.S. adults over the age of 50 (1).
This chronic disease results in considerable
morbidity and mortality and incurs direct
healthcare costs reaching $18 billion a 
year (1). Even though this bone disease
strikes late in life, its prevention begins in
childhood and adolescence (1). Achieving
genetically-determined peak bone mass,
reached sometime during late adolescence
and the early 20s, reduces the risk of 
osteoporosis later in life (1). In addition 
to genetics, environmental factors such as
diet and physical activity influence bone
health (1).

With respect to diet, dairy foods such 
as milk, cheese, and yogurt contribute a
number of nutrients including calcium, 
vitamin D (if fortified), phosphorus, protein,
potassium, magnesium, and zinc, which 
are important for bone health (1,2). 
Most attention has focused on calcium
because of its critical role in bone structure
and its generally low dietary intake (1).
Approximately 99% of total body calcium 
is found in the skeleton. The amount of
bone accumulated during growth is related
to the amount of calcium consumed (1).
Because of the increased rate of bone
growth during childhood and adolescence,
calcium needs are high during these years
(3). Unfortunately, many youth, especially
those older than 8 years of age, fail to meet
their needs for calcium, primarily because of
their low intake of dairy foods, the major
dietary source of calcium (4,5).

Studies in children and adolescents 
demonstrate that increasing intake of 
dairy foods or calcium increases peak 
bone mass and possibly reduces risk of 
fractures during childhood (1,3,6). The
2005 Dietary Guidelines for Americans (7)
acknowledges the important role of milk
and other dairy foods such as yogurt and
cheese for children’s bone health. The
Guidelines report recommends 2 cups of
low-fat or fat-free milk or equivalent milk
products a day for children 2 to 8 years and
3 cups of milk a day or its equivalent for 
children 9 years of age and older (7). The
American Academy of Pediatrics (AAP), 

recognizing the wide gap between typical
calcium intakes and dietary calcium 
recommendations, issued a report on 
optimizing children’s and adolescents’ bone
health and calcium intakes (8). This report
recommends 3 servings of milk, cheese, or
yogurt a day for children aged 4 to 8 years
and 4 servings a day for children and 
adolescents 9 to18 years of age, as well 
as other calcium-rich foods (8).

This Digest reviews children’s calcium needs,
intake, and factors influencing their dairy
food and calcium intake; scientific findings
supporting a beneficial role for dairy 
foods and calcium in bone health; and 
recommendations to optimize children’s 
and adolescents’ bone health.

CHILDREN’S AND 
ADOLESCENTS’ CALCIUM
NEEDS AND INTAKES

For children aged 4 to 8 years, 800mg 
of calcium/day is recommended, whereas
for children and adolescents aged 9 
through18 years,1,300mg of calcium/day 
is recommended (3). This higher calcium
recommendation coincides with peak 
calcium accretion rates in bone which occur
at an average age of12.5 years for girls and
14 years for boys (8,9).

For most children over 8 years of age 
and adolescents in the U.S., calcium intakes
are below daily recommended levels
(4,8,10,11). According to data from the
National Health and Nutrition Examination
Survey (NHANES) 2001-2002, only 6% of
girls and 28% of boys aged 9 to 13 years
and only 9% of girls and 31% of boys aged
14 to18 years have calcium intakes greater
than recommended (4). Not only does
dietary calcium intake decline with age, 
but at all ages females’ calcium intake is
much lower than that of males (4,10).

In addition to calcium, bone health depends
on an adequate vitamin D status, which
increases calcium absorption (1,3,7,8). 
The current dietary recommendation for 
vitamin D for children and adolescents is
200 I.U. per day (3,12). Vitamin D status 
is influenced by exposure of the skin to 
sunlight and diet. Because few foods 
naturally contain vitamin D, virtually all 
milk in the U.S. is voluntarily fortified with
vitamin D at a level of 400 I.U. per quart (3).

26

The proportion 
of children 
consuming an 
adequate intake 
of calcium is 
lowest between 
the ages of 
12 and19 
years when 
accumulation 
of bone mineral 
peaks and the 
requirement for 
calcium is highest.



September | October 2006 especially with meals, eating aged cheeses
(e.g., Cheddar, Swiss), or consuming 
yogurt with live active cultures (7,21,22).
Lactose-free and low lactose milks are 
other options to encourage children to 
meet the recommended 3 servings/day 
of dairy foods. In a new report on lactose
intolerance, the AAP recommends that 
children and adolescents with lactose 
intolerance consume dairy foods, as 
suggested above, in order to obtain enough
calcium, vitamin D, protein, and other 
nutrients essential for bone health and
growth (21).

Parents, through role modeling, 
expectations and attitudes, can influence
their children’s dairy and calcium intake
(8,23-25). Researchers have found that
mothers who drink milk more often tend 
to have young daughters who drink milk
frequently and consume fewer soft drinks
(23). A study of192 girls followed from ages
5 to 9 and their mothers found that, at age
9, the girls who consumed recommended
dietary intakes of calcium drank twice the
amount of milk, had slightly higher bone
mineral density, and had mothers who
drank and served milk more frequently 
than girls with low calcium intakes (24).
Some recent studies show that breakfast
consumption improves children’s and 
adolescents’ calcium intake (26,27).

IMPROVING CHILDREN’S BONE
HEALTH: WHAT STUDIES SHOW

Consuming an adequate intake of dairy
foods and/or calcium during childhood and
particularly adolescence is important for
optimizing bone health, which may help
reduce the risk of fractures in childhood and
adolescence and osteoporosis in later adult
years (1,3,6,28-32). In young children,
increasing calcium intake has been shown 
to increase bone mineral density (1,3,6,24,
28-35). In a recent six-year prospective
study of151 Caucasian girls followed 
from age 5 to11, higher calcium intakes
(provided mainly from dairy products) 
at ages 7 and 9 years were positively 
associated with total body bone mineral
content at age11 (34). In another 
longitudinal study of young children 
aged 2 to 8 years, multiple nutrients
(energy, calcium, phosphorus, protein, 
magnesium, and zinc) showed a positive

27

Two cups of vitamin D-fortified milk 
provides 200 I.U. of vitamin D, the amount
recommended for children and adolescents.
Some cheeses and yogurts as well as some
breads, cereals and juices are also fortified
with vitamin D. In recent years, there have
been several reports of low vitamin D status
among U.S. adolescents, especially those
who are not regularly exposed to sunlight
and/or do not consume at least 2 cups/day
of vitamin-D fortified milk (12-15).

Inadequate consumption of milk and other
dairy foods contributes to low dietary intake
of calcium (and vitamin D) (1,2,10,16). 
Dairy foods are the major source of dietary
calcium, providing 72% of the calcium 
in the U.S. food supply (17). On average,
adolescent girls aged12 to19 years are 
consuming only1.7 servings/day from the
Milk Group, while similar aged boys are
consuming 2.4 servings/day (5). Without
including adequate amounts of dairy foods
(i.e., at least 3 servings/day) in the diet, it is
improbable that daily recommended dietary
intakes of calcium will be met (1,2).

Many factors influence children’s and 
adolescents’ dairy intake, each of which
needs to be considered in efforts to 
promote adequate calcium intake (8,10). 
A preoccupation with being thin or the 
misperception that all dairy foods are 
fattening can limit intake of these foods
(8,10). The 2005 Dietary Guidelines for
Americans (7) advises adults and children 
to not avoid milk and milk products because
of concerns about weight gain. Also, the
AAP report points out that “children, 
adolescents, and parents may not be 
aware that low-fat milk contains at least 
as much calcium as whole milk” (8).

Replacement of milk intake by soft drinks
and fruit juices and/or fruit drinks may 
contribute to adolescents’ low calcium
intakes (8-10,18-20). This concern was
expressed in the AAP’s policy statements
restricting soft drinks in schools (19) and 
limiting juice intake in children (20). Lactose
maldigestion, which is more common in
children of African, American Indian, and
Asian descent than in white children, may
lead to restriction of dairy and calcium
intake (8,10). However, many children with
lactose maldigestion can consume dairy
products without discomfort by drinking
smaller amounts of milk (e.g.,1 cup) 

Because of the 
family’s influence 
on children’s 
and adolescents’ 
diets, family 
members are 
encouraged to 
serve as role 
models by 
consuming and 
serving milk 
and other dairy 
foods themselves.



September | October 2006 childhood had higher bone mineral 
content than those whose intake of milk
intake during childhood was low (46).

Overall, controlled trials of calcium or
dairy intake have reported positive 
short-term effects on bone measures
during growth, particularly when 
habitual calcium intake is low (28,29,32).
But whether or not there is a long-term
benefit in attaining and maintaining 
maximum peak bone mass after the
dairy food or calcium intervention is
stopped has yet to be conclusively 
established (1,8,28,47). Several follow-up
investigations indicate that the effects of
dairy food or calcium intake on gain in
bone mineral density are maintained 
(i.e., from1 to 7.5 years, depending 
on the study) after the intervention is 
discontinued (33,48-52), whereas in
other studies no sustained effect has
been observed (53,54). Factors such 
as the timing of pubertal maturation,
source of calcium (food or supplement),
and habitual calcium intake may 
influence the lasting response to calcium
supplementation. Because it is unknown
whether a short-term increase in 
calcium results in a long-term benefit 
on bone health, it is important that
dietary practices that promote adequate
calcium intake be established in 
childhood and maintained throughout
life (8).

Emerging evidence indicates that 
fractures in childhood and adolescence
are related to low bone mass or skeletal
fragility, which in turn is influenced by
diet and physical activity (30,55-58). A
recent meta-analysis of eight case-control
studies found a positive association
between low bone density and fractures
in children (55). New Zealand children
and adolescents aged 5 to19 years with
repeated forearm fractures had lower
bone mineral content and weighed more,
two factors that increase fracture risk,
compared to fracture-free children of the
same age and gender (56). Previous
research by these investigators showed
an increased incidence of fractures in
children who avoided milk (58).

In addition to adequate calcium intake,
weight-bearing exercise (e.g., running,
jumping) is important to optimize bone

28

and significant correlation with bone 
mineral content (35). This finding led 
the researchers to suggest that children
should consume a variety of nutrient-rich
foods to protect their bone health (35).

Meeting calcium needs during 
adolescence is particularly important 
for bone health given that 40% of adult
bone mass is accrued during the few
years of peak skeletal growth (1,8). 
The benefits of increased calcium 
on adolescents’ bone health are 
demonstrated in a number of studies
(1,3,6,28-32,36-38). A one-year 
double-blind, placebo-controlled calcium
intervention study (1,000mg calcium
carbonate/day) in100 post-menarcheal
girls with habitual low calcium intakes
(<800mg/day) found that calcium 
supplementation (1,000mg/day)
enhanced bone mineral acquisition, 
especially in girls who were two years
past the onset of menarche (37).

Because milk and other dairy products
are the major dietary source of calcium
and provide other bone-building 
nutrients, several studies have examined
their effect on bone health in children
and adolescents (30,38-45). Researchers
found that bone mineral content and
bone mineral density were significantly
increased in a study of 80 girls aged12
years who consumed additional calcium
(i.e.,1,125mg/day compared to baseline
calcium intake of 746mg/day) in the
form of whole or low-fat milk (i.e., two
cups) for18 months (39). A clinical study
in 28 boys between13 and17 years of
age found that increasing milk intake 
(3 servings of1% fluid milk/day) 
favorably affected bone mineral
responses to resistance training (40). 
A recent two-year placebo-controlled
intervention trial in Finland found that
consuming cheese to increase calcium
intake was more beneficial for bone mass
accrual in girls aged10 to12 years than a
similar amount of calcium from calcium
supplements (41). Other investigations in
U.S. and Asian children and adolescents
indicate that intake of dairy products 
has a positive influence on bone mineral
density (42-45). A retrospective study
showed that women aged 20 to 49 years
who consumed more milk during 

To optimize 
bone health, 
the American
Academy of 
Pediatrics 
recommends 
3 servings of dairy
foods (e.g., low-fat
milk, flavored milk,
cheese, or yogurt)
a day for children 
4 to 8 years of age
and 4 servings a
day for children
and adolescents 
9 to18 years, 
along with 
weight-bearing
exercise.



September | October 2006 modest amounts of sweeteners (both
caloric and non-caloric) are generally 
recommended” (8). The National 
Medical Association consensus panel 
recommends 3 daily servings of low-fat
milk, cheese, and/or yogurt a day for 
children and 4 servings a day for 
adolescents (66).

Milk and other dairy foods are identified
as the preferred dietary source of calcium
(1,3,7,8). Not only are milk and other
dairy products calcium-dense foods 
providing about 300mg calcium/serving,
but these foods also contain other 
nutrients important for bone health such
as vitamin D (if fortified), phosphorus,
protein, potassium, magnesium, and 
zinc (1,2). In fact, milk contains three
nutrients (i.e., calcium, potassium, and
magnesium) which the 2005 Dietary
Guidelines (7) identifies as being low in 
the diets of children. Nondairy calcium-
containing foods (e.g., some green leafy
vegetables, beans) and calcium-fortified
foods are other sources, although the
bioavailability of calcium in some of 
these foods (e.g., spinach) is low (8,67).
Calcium supplements are another source,
but the AAP (8) cautions that “these
products do not offer the benefit of other
associated nutrients, and compliance
may be a problem.” For individuals 
who rely on calcium-fortified foods 
or nondairy foods low in vitamin D,
another source of vitamin D is needed 
to provide an adequate intake of 200 IU
of vitamin D/day (8).

In addition to consuming a nutritionally
balanced diet including low-fat dairy
products, fruits, and vegetables, children
and adolescents should be physically
active and participate in weight-bearing
activities to optimize their bone health
(1,8). Also, parents should be role models
of healthy behaviors by serving milk 
at mealtimes and choosing milk as a 
beverage when eating out (8). The AAP
recommends that physicians periodically
assess children’s and adolescents’ calcium
intake beginning at 2 to 3 years of age
and have discussions with parents and
families regarding their dietary habits 
to ensure that they are meeting daily 
calcium requirements (8). Information
regarding the calcium content of 

health during growth (1,8). The AAP
states that “there is evidence that 
childhood and adolescence may 
represent an important period for 
achieving long-lasting skeletal benefits
from regular exercise” (8). Some studies
demonstrate that increasing calcium 
or dairy intake enhances the positive
effects of high physical activity on 
bone mineral status during growth 
(59-63). However, additional research 
is necessary to determine the combined
effects of calcium and exercise on 
bone health during childhood and 
adolescence (8,64).

STRATEGIES TO OPTIMIZE
BONE HEALTH DURING
GROWTH

The importance of calcium and 
calcium-rich foods such as milk, 
cheese, and yogurt for children’s and
adolescents’ bone health is recognized 
by health professional and government
organizations (1,7,8,65,66). The 2005
Dietary Guidelines for Americans (7)
states that consuming milk products is
associated with “overall diet quality and
adequacy of intake of many nutrients”
and “is especially important for children
and adolescents who are building their
peak bone mass and developing lifelong
habits.” In a position statement on
dietary guidance for healthy children, 
the American Dietetic Association (65)
recognizes that children’s “failure to meet
calcium requirements in combination
with a sedentary lifestyle in childhood
can impede the achievement of maximal
skeletal growth and bone mineralization,
thereby increasing the diet-related risk 
of developing osteoporosis later in life.” 
In its report on optimizing children’s bone
health, the AAP (8) states that “drinking
three 8-oz glasses of milk per day 
(or the equivalent…) will achieve the 
recommended adequate intake of 
calcium in children 4 to 8 years of age,
and four 8-to-10-oz of milk (or the 
equivalent) will provide the adequate 
calcium intake for adolescents.” The
report identifies yogurt and cheese as
good sources of calcium and adds that
“flavored milks, cheeses, and yogurts
containing reduced fat or no fat and

29

Childhood and 
adolescence is 
a critical period 
for establishing 
healthful dietary 
practices and 
lifestyle behaviors 
that, if maintained, 
can support 
skeletal health 
throughout life.



September | October 2006various foods should be given to 
patients and their families at risk of 
low calcium intakes. A registered 
dietitian may be consulted for a more
thorough dietary assessment 
and to offer recommendations 
to increase calcium intake (8).
Resources such as the Calcium
Assessment Questionnaire, 
a new tool developed by the 
AAP and National Dairy Council
(www.nationaldairycouncil.org), 
can help families determine if they
are getting the calcium they need
from their diets.
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What role do dairy foods play in bone health? 
Dairy foods are an excellent source of several essential nutrients that work together to help protect 
bones, including calcium, magnesium, phosphorus, potassium, protein and vitamin D. By enjoying three 
servings of low-fat or fat-free milk, yogurt or cheese every day as part of an overall healthy diet, families, 
especially children and adolescents in their peak bone-building years, can help reduce the risk of 
osteoporosis later in life.  
 
Do Americans get enough dairy foods? 
No. On average, Americans are eating only about half (1.5 servings) of the dairy servings that they should 
consume daily. 
 
Only one out of five Americans meets the 2005 Dietary Guidelines recommendation for consuming three 
daily servings of dairy foods.

1 
Together milk, cheese and yogurt provide a unique nutrient package of nine 

essential nutrients that help Americans nourish their bones and improve overall diet quality. 
 
Number of milk group servings consumed per day compared to recommended amount

1
 

Gender and 
Age (years) 

Total Dairy* 
(servings/day) 

Dietary Guidelines 
Dairy Recommendations 

(cups/day) 

All 1.5 3 

   Males 2 3 

   Females 1.5 3 

   

Age Groups   

   2-3 years 2 2 

   4-8 years 2 2 

   9-19 years 2 3 

   20-50 years 1.5 3 

   51+ years 1 3 

   

   2-19 years 2 2 or 3 

   20+ years 1.5 3 

            *Total Dairy equals servings of milk, cheese and yogurt. 
 
Have recent studies reinforced the existing body of science showing a strong connection between 
dairy and bone health?  
A substantial amount of studies continue to support dairy’s vital role in promoting bone health. Women 
are at an increased risk for osteoporosis, as 80 percent of those affected by the disease are women.

2
 Yet, 

close to nine out of 10 women (88%) ages 19 and up, fail to meet calcium recommendations.
3
 

 

Researchers at Washington University School of Medicine found that consuming calcium primarily from 
dietary sources rather than supplements affects estrogen metabolism and positively impacts bone mineral 
density in postmenopausal women.

4
 Another study from Oxford found that women who have low dietary 

calcium intakes have an increased risk of bone fractures.
5
 This research suggests that those at risk for 

bone loss should be encouraged to consume calcium-rich foods. 
 
A recent study in Pediatrics

6
 on perceived milk intolerance and bone mineral content in young girls (ages 

10-13) found that adolescent girls who thought they were milk intolerant consumed less calcium and had 
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The Connection Continues to Strengthen 



lower bone mineral content in the spine than girls who did not think they were milk intolerant. The long-
term consequences of reduced calcium intake and lower spine bone mineral content may put them at an 
increased risk for osteoporosis later in life.

7
 

 
Research shows dairy foods, when consumed as part of a healthy diet, improve overall diet quality

8 
and 

may help to reduce the risk of osteoporosis.
8, 9, 10

 
 
What are the recommendations from bone health experts? 
The 2005 Dietary Guidelines for Americans (DGA)

8
 recognized that people who consume more dairy foods 

have better overall diets, tend to consume more nutrients and have improved bone health. The DGAs note 
that diets rich in milk and milk products can reduce the risk of low bone mass throughout the lifecycle. 
Regularly consuming milk products is especially important for children and adolescents who are building 
their peak bone mass and creating life-long habits.

 
  

 
In 2004, the U.S. Surgeon General called for all Americans to take action to improve and maintain healthy 
bones. He urged people of all ages to meet daily requirements for calcium and vitamin D with three 
glasses of low-fat milk each day.

9
 

 
An American Academy of Pediatrics (AAP) report

7 
recommends children and adolescents drink three to 

four 8 oz glasses of milk per day (or the equivalent) to achieve the recommended adequate calcium and 
vitamin D intake. The AAP suggests getting calcium from dairy foods first such as milk, flavored milk, 
cheese and yogurt, with an emphasis on low-fat or fat-free varieties to help build strong bones and reduce 
the risk of fractures and osteoporosis later in life. The report also stresses the importance of parental role 
modeling, physical activity and the call for pediatricians to regularly assess their patients’ calcium intake. 

The best way to get the calcium you need is by eating and drinking foods that are calcium-rich.  Milk and 
many other dairy foods are excellent sources of calcium; they offer a highly absorbable source of calcium 
per serving. Dark green, leafy vegetables also contain calcium, though it is not as readily absorbed as 
calcium from dairy foods. In a recent study, researchers found that women who got their calcium from 
food had healthier bones and higher bone densities than women whose calcium came mainly from 
supplemental tablets.

4 
In the American food supply, most of the calcium from food (72%) comes from milk 

and milk products.
11

 
 
Nutrient comparison of cow’s milk, almond, rice and soy beverage

12,13,14
 

 
Daily 
Value 

Cow’s Milk, 
Fat-free 

Almond 
Beverage 

Rice Beverage 
Soy Beverage, 

Calcium-
fortified 

Serving Size   8 fl oz 8 fl oz 8 fl oz 8 fl oz 

Calories 2000 83 57 120 98 

Calcium (mg) 1000 306 198* 300* 368 

Potassium (mg) 3500 382 179* 69* 225* 

Phosphorus (mg) 1000 247 114* 150* 225 

Vitamin A (IU) 5000 500 500 500 1098 

Vitamin D (IU) 400 100 100 100 122 

Vitamin B12 (mg) 6 1.3 N/A 1.5 2.99 

Riboflavin (mg) 1.7 0.4 N/A 0.012* 0.53 

Niacin (mg) 20 0.23 N/A 1.91 0.94 

Vitamin C (mg) 60 0 0 1.2 0 

Iron (mg) 18 0.07 0.4 0.72 1.6 

Protein (g) 50 8.26 1.10* 1* 4.58* 

Total Carbohydrate (g) 300 12.2 7.6 23 11.2 

Total Fat (g) 65 0.2 2.6* 2* 4* 

* Indicates nutrient value to which cow’s milk is superior. 



 
Sources: 
1. National Dairy Council

®
, unpublished data based on the National Health and Nutrition Survey (NHANES), 1999-2002.   

2. National Osteoporosis Foundation, 2006. http://www.nof.org/osteoporosis/diseasefacts.htm. 
3. What We Eat in America, NHANES 2001-2002: Usual Nutrient Intakes from Food Compared to Dietary Reference 

Intakes; http://www.ars.usda.gov/foodsurvey.  
4. Napoli N, et al. Effects of dietary calcium compared with calcium supplements on estrogen metabolism and bone mineral 

density. American Journal of Clinical Nutrition. 2007; 85:1428-33. 
5. Key TJ, Appleby PN, Spencer EA, Roddam AW, Neale RE, Allen NE. Calcium, diet and fracture risk: a prospective study 

of 1898 incident fractures among 34 696 British women and men. Public Health Nutrition 2007;10:1314-1320. 
6. Matlik L, Savaiano D, McCabe G, VanLoan M, Blue CL, Boushey CJ. Perceived Milk Intolerance Is Related to Bone 

Mineral Content in 10- to 13-Year-Old Female Adolescents. Pediatrics. September 2007. 
http://pediatrics.aappublications.org/cgi/content/abstract/120/3/e669. 

7. Greer, F.R., N.F. Krebs, and Committee on Nutrition, American Academy of Pediatrics. Optimizing bone health and 
calcium intakes of infants, children, and adolescents. Pediatrics 2006;117:578-585.  

8. U.S. Department of Health and Human Services and U.S. Department of Agriculture. Dietary Guidelines for Americans, 
2005. 6

th
 Edition, Washington, DC: U.S. Government Printing Office, January 2005. 

9. U.S. Department of Health and Human Services. Bone Health and Osteoporosis: A Report of the Surgeon General. 
Rockville, MD: U.S. Department of Health and Human Services, Office of the Surgeon General, 2004. 

10. Heaney, R.P. Calcium, dairy products, and osteoporosis. Journal of the American College of Nutrition 2000;19 (suppl): 
83s-99s. 

11. Hiza H, Bente L (2007). Nutrient Content of the U.S. Food Supply, 1909-2004.Home Economics Research Report No. 57. 
U.S. Department of Agriculture, Center for Nutrition Policy and Promotion. 
http://www.cnpp.usda.gov/publications/foodsupply/FoodSupply1909-2004Report.pdf.   

12. USDA National Nutrient Database for Standard Reference, Release 20: http://www.ars.usda.gov/nutrientdata. 
13. Almond Breeze: http://www.bluediamond.com/retail/breeze/index.cfm. 
14. Rice Dream: http://www.tastethedream.com/index.php.  

 

 
 
 
 
 
 
 
 
 

Additional resources are available at www.nationaldairycouncil.org. 
Call (312) 240-2880 for more information. 
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evidence indicating that calcium intake, and
particularly consumption of dairy products,
may result in small beneficial shifts in body
weight and body fatness, which in turn may
help achieve and maintain a healthy body
weight. For example, a study demonstrated
that young, normal weight women who
consumed at least three servings of dairy
foods a day gained less body fat over18
months than those who ate fewer than
three servings a day.

Recent investigations suggest that 
consuming dairy foods or dairy food 
nutrients such as calcium and vitamin D
may protect against cardiovascular disease,
particularly by their effect on risk factors
(e.g., hypertension, obesity, high blood 
cholesterol levels). The American Heart
Association, in its recent healthy lifestyle
recommendations for the general 
population and in its guidelines for 
cardiovascular disease prevention in
women, encourages consumption of 
low-fat and fat-free dairy products as 
part of a heart-healthy diet.

According to a recent review and 
meta-analysis of observational and clinical
trials, consuming adequate amounts of 
calcium, vitamin D, and dairy products 
may help prevent type 2 diabetes. Emerging
epidemiological findings also link higher
intake of dairy products with reduced risk 
of the metabolic syndrome, a risk factor for
cardiovascular disease and type 2 diabetes.

Low-fat and fat-free milk and milk products
are one of the 2005 Dietary Guidelines’
“Food Groups to Encourage.” This is not
surprising given the high nutrient density 
of dairy products, their emerging beneficial
role in health promotion and disease 
prevention, and many Americans’ low 
dairy food intake. D

HEALTH 
BENEFITS 
OF DAIRY 

FOODS: 
AN UPDATE

SUMMARY

Numerous studies published within the past
year or so add to the accumulating body of
evidence suggesting that dairy products
may help reduce the risk of osteoporosis
and hypertension, achieve and maintain a
healthy body weight, and have a beneficial
role in cardiovascular disease, type 2 
diabetes, and the metabolic syndrome 
(also called insulin resistance syndrome).

The bone health advantage of food 
sources of calcium (primarily dairy products)
compared to calcium supplements was
recently demonstrated in a cross-sectional
study of healthy postmenopausal women.
Other recent studies support a favorable
effect of dairy products on bone health.
Researchers attribute this beneficial 
effect to many nutrients in milk (e.g., 
calcium, vitamin D, protein, phosphorus,
magnesium, potassium, zinc, vitamins A, C,
and K) that support bone health. A number
of government and health professional 
organizations encourage three daily servings
of dairy products for bone health.

New observational studies
demonstrate the blood
pressure-lowering effect 
of dairy products and 
support findings from the
previous landmark DASH
(Dietary Approaches to
Stop Hypertension) trial.
The American Heart 
Association, in its recent
guidelines to prevent 
and treat hypertension,
supports the DASH dietary
pattern which includes
three servings of low-fat
dairy foods.

Some new epidemiological
studies add to the 
emerging scientific 
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Milk and other dairy products such 
as cheese and yogurt are naturally 
nutrient-rich foods, supplying a high 
concentration of many nutrients in relation
to their energy (caloric) content (1). 
Consuming dairy products is associated
with overall diet quality and adequacy 
of intake of many nutrients, including 
calcium, potassium, magnesium, zinc, iron,
riboflavin, vitamin A, folate, and vitamin D
(2,3). The 2005 Dietary Guidelines for
Americans identifies seven nutrients low in
the diets of children and adults (2). Dairy
foods, such as milk, cheese, and yogurt,
supply four (i.e., calcium, potassium, 
magnesium, and vitamin A) of these seven
nutrients for adults, and three (i.e., calcium,
magnesium, and potassium) for children.
Moreover, low-fat and fat-free milk and
other dairy products are one of the “Food
Groups to Encourage” identified in the
Dietary Guidelines to help consumers meet
nutrients lacking or low in their diets (2).

Each year, findings from new scientific 
studies add to the accumulating body of
evidence supporting the health benefits 
of dairy foods. This past year has been 
no exception. Numerous studies have
demonstrated that consuming dairy 
products or dairy nutrients (e.g., calcium,
vitamin D) helps to reduce the risk of 
osteoporosis and hypertension, achieve 
and maintain a healthy body weight, and
may have a beneficial role in the prevention
of cardiovascular disease, type 2 diabetes,
and the metabolic syndrome.

This Digest highlights some new scientific
studies supporting a beneficial role for 
dairy foods in health promotion and 
disease prevention. Recent dietary 
guidance supporting consumption of 
dairy foods is also identified. For more 
information, particularly including previous
studies, readers are referred to recent 
comprehensive reviews (4,5).

DAIRY’S HEALTH BENEFITS: 
A LOOK AT NEW STUDIES

Bone Health & Osteoporosis 
Prevention. Adequate intake of 
calcium-rich foods such as milk and other
dairy products throughout life helps to

reduce the risk for osteoporosis (6). This
bone-thinning disease affects 44 million
adults over the age of 50 (6). Although 80%
of adults with osteoporosis are women, 
the disease also affects men and occurs in 
all races and ethnic groups (6). Calcium 
and vitamin D have long been known 
to be beneficial for bone health. This is
understandable considering that 99% of 
the body’s calcium is stored in bones and
vitamin D increases calcium absorption. 
In addition to calcium and vitamin D, 
other nutrients in dairy foods such 
as protein, phosphorus, magnesium, 
potassium, zinc, and vitamins A, C, and 
K support bone health (6,7). Based on 
studies demonstrating the constructive
interaction of protein and calcium on bone,
the balance (and amounts) of protein and
calcium in dairy foods appears to be ideal 
for skeletal health (8).

Food sources of calcium compared to 
calcium supplements may have a bone
health advantage, as recently demonstrated
in a cross-sectional study of168 healthy
postmenopausal women (9). One-week
diet records were used to divide the subjects
into three groups based on their major
source of calcium intake: diet (primarily
dairy foods), supplements, or a combination
of diet and supplements (9). Women in 
the dietary calcium group not only had 
a greater bone mineral density, but they 
also experienced a bone-favorable shift 
in their estrogen metabolism compared 
to women who obtained their calcium 
from supplements. Interestingly, these
advantages of dietary calcium occurred
despite a lower average daily calcium intake
compared to the supplement group (9). 
The researchers suggest that calcium-rich
foods should be encouraged for those at 
risk of bone loss (9).

Other recent studies support a favorable
effect of dairy products on bone health
(10,11). Researchers in Greece reported 
beneficial changes in pelvis, total spine, 
and total body bone mineral density in
postmenopausal women who consumed
recommended intakes of calcium and 
vitamin D from fortified dairy products 
for one year (10). Further, these changes
were more favorable than those observed 
in women who increased their calcium
intake from supplements. The researchers
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Calcium from
food, primarily
dairy products, 
is associated 
with greater bone
mineral density
than calcium 
from supplements,
according to 
a study in 
postmenopausal
women.
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feeding trial showed that a low fat diet rich
in low-fat dairy foods (three servings/day)
and fruits and vegetables (eight to ten 
servings/day) (i.e., the so-called DASH diet)
was more effective in reducing systolic and
diastolic blood pressure than a diet rich in
fruits and vegetables alone (22). Moreover,
the reduction in blood pressure associated
with the DASH diet was particularly 
effective for individuals with hypertension
and matched that achieved with some 
antihypertensive medications (22).

Recent observational studies add to the 
evidence indicating that dairy foods and
dairy food nutrients such as calcium help 
to maintain normal blood pressure (23,24).
A cross-sectional study among 4,797 adults
enrolled in the National Heart, Lung, and
Blood Institute Family Heart Study found
that consuming three or more servings of
dairy foods a day was associated with a 
significantly lower systolic blood pressure
and prevalence of high blood pressure when
compared to consuming less than one-half
serving of dairy foods a day (23).

Dairy products and dietary calcium were
both significantly and independently 
associated with lower levels of systolic 
blood pressure in a cross-sectional survey 
of 912 middle-aged French men enrolled 
in a multi-center study of cardiovascular 
disease risk factors (24). The systolic blood
pressure-lowering effect was enhanced
when intakes of both calcium and 
dairy products were increased. Recent
investigations that have examined the 
effect of dairy product consumption on the
metabolic syndrome and its components
report a beneficial effect of dairy products
on blood pressure (25,26). Also, researchers
in the United Kingdom found that blood
pressure was reduced in women who 
consumed a dietary pattern that included
low-fat dairy foods, fruits, and vegetables
(i.e., similar to the DASH diet) (27).

The role of the DASH diet (which includes
dairy foods) in blood pressure control is 
supported by government and health 
professional organizations (2,28-30). For
example, the American Heart Association,
both in its 2006 guidelines to prevent and
treat hypertension (29) and in its 2006 diet
and healthy lifestyle recommendations to
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attributed the beneficial effect of dairy
foods not only to calcium and vitamin D,
but also to other nutrients in dairy 
foods important for bone metabolism, 
such as potassium, magnesium, and 
vitamin A (10).

Avoiding or restricting intake of dairy foods
has been shown to adversely affect bone
health (12,13). In an investigation in the 
U.S., restricting intake of dairy foods due to
perceived milk intolerance in girls as young
as10 years was associated with a lower
intake of dietary calcium and milk and a 
significantly lower spinal bone mineral 
content than in girls without perceived 
milk intolerance (13). Interestingly, 
when girls who reported perceived milk
intolerance completed a breath hydrogen
test, more than half (55%) were not lactose
maldigesters (13).

Recognition of Americans’ low intake of 
calcium and dairy foods (14-16), as well as
the importance of dairy foods and dairy
food nutrients in bone health (6), has 
led government and health professional
organizations (e.g., the 2005 Dietary 
Guidelines, the 2004 Surgeon General’s
report on Bone Health and Osteoporosis,
the National Medical Association, the
American Academy of Pediatrics) to 
recommend consumption of at least three
servings of low-fat or fat-free dairy foods
such as milk, cheese, and/or yogurt a 
day (2,6,17,18). Recently, the American
Menopause Society, in an updated position
statement, states “The best source of 
calcium is food, and the best food source 
is dairy products” (19). This position 
statement encourages postmenopausal
women to consume 3 cups of milk or 
equivalent milk products daily as the best
way to meet their Dietary Reference Intake
of1,200mg of calcium/day (19,20).

Blood Pressure Reduction & 
Prevention of Hypertension.
Hypertension or uncontrolled high blood
pressure, which increases the risk for 
cardiovascular disease and stroke, affects 
at least 65 million U.S. adults (21). The
importance of dairy foods and dairy food
nutrients such as calcium, potassium, and
magnesium in the prevention and treatment
of hypertension has received widespread
attention since the landmark DASH (Dietary
Approaches to Stop Hypertension) trial (22).

Consuming 
recommended
servings of low-fat
or fat-free dairy
foods may help
reduce the risk 
of hypertension,
promote a healthy
body weight, have
a beneficial effect
on cardiovascular
disease risk factors,
and lower the risk
of type 2 diabetes.
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products have been alleged to contribute
to cardiovascular disease because they
are sources of cholesterol and saturated
fat. However, there is little scientific 
evidence that dairy products consumed
in recommended amounts increase 
the risk of cardiovascular disease (39). 
In fact, some studies suggest that 
consuming dairy foods or dairy food
nutrients/components such as calcium,
vitamin D, bioactive peptides, and 
conjugated linoleic acid may have a 
protective effect (40-43). A case-control
study in Greece involving 848 patients
with a first, non-fatal event of an 
acute coronary syndrome and1,078 
controls found that consumption of 
dairy products was associated with a 
significantly lower risk of acute coronary
events, even after controlling for several
confounding factors (40). In another
study in Greece, an osteoporosis 
prevention intervention including 
three servings of fortified, low-fat dairy
products a day and a biweekly nutrition
education program for five months had 
a beneficial effect on cardiovascular 
disease risk factors (e.g., body mass
index, systolic blood pressure, total and
LDL cholesterol levels) in women (41).

Other recent studies suggest that dairy
food nutrients such as calcium and 
vitamin D may reduce cardiovascular 
disease risk by their beneficial effect 
on blood lipid levels (42,43). In 63 
overweight or obese women with initially
low calcium intakes (<800mg/day),
increased calcium and vitamin D intake
improved blood lipid and lipoprotein 
profiles during a15-week weight loss
intervention, with some of these changes
being independent of changes in body
composition (42). Another investigation
in19 moderately overweight men aged
18 to 50 years found that a high intake 
of calcium from dairy products (milk 
and low-fat yogurt) was more effective
than calcium supplements in lowering
the amount of fat released into the
bloodstream after a high-fat (39% 
of calories) meal (43). Based on their
findings, the researchers suggested that 
a long-term intake of calcium from dairy
products may have beneficial effects on
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prevent heart disease (30), reinforces the
benefits of the DASH dietary pattern.

Achieving and Maintaining 
a Healthy Body Weight. The 
prevalence of obesity and overweight 
in the U.S. has increased dramatically
over the past three decades. An 
estimated 75% of adults and nearly 
24% of children and adolescents will 
be overweight or obese by 2015 if the
current rate of increase continues (31). 
It therefore is not surprising that efforts
are underway to reverse this trend.

In a recent study, researchers from 
Purdue University found that young, 
normal weight women ages18 to 30
years who consumed at least three 
servings of dairy foods a day (1,000 to
1,400mg of dairy calcium) gained less
body fat over18 months than young,
normal weight women who ate fewer
than three servings of dairy foods a day
(32). This follow-up study of the effect 
of a one-year dairy product intervention
on fat mass found that the women 
continued to consume higher amounts 
of calcium-rich dairy foods for at least six
months once they had established this
dietary habit during the previous year.
The researchers suggest that, while the
short-term effect on body composition 
in normal weight women may be small,
maintenance of higher dairy calcium
intakes may lead to prevention of slow
age-related fat mass gain (32). Other
studies suggest that increasing intake of
dairy foods or dairy food nutrients such
as calcium and vitamin D may help 
prevent weight gain or be beneficial 
for weight maintenance (33-35).

Additional studies report a favorable
effect of dairy foods or calcium 
consumption on body composition 
and weight loss (36-38). For example, 
in a secondary analysis of data from 
a study involving 259 overweight 
diabetic patients, a higher intake of 
low-fat dairy products in patients on a
calorie-restricted diet enhanced weight
loss over a six-month period (38). 
The researchers concluded that “a diet
rich in low-fat dairy products seems
highly appropriate for weight loss among
diabetic patients” (38).

Consuming 
adequate amounts
of milk and 
other dairy 
foods is emerging
as a potential 
strategy to prevent
the metabolic 
syndrome and 
its components.
Individuals with
the metabolic 
syndrome are at
increased risk for
cardiovascular 
disease and 
type 2 diabetes.
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amounts of dairy products may reduce
the risk of the metabolic syndrome (also
called insulin resistance syndrome), a risk
factor for cardiovascular disease and type
2 diabetes. The metabolic syndrome 
is described as a cluster of metabolic 
disorders including two or three of 
the following: abdominal obesity, 
atherogenic dyslipidemia (high blood
triglyceride and low HDL cholesterol 
levels), high blood pressure, insulin 
resistance, a proinflammatory state, 
and a prothrombotic state (52). The
recent increase in this syndrome has
drawn attention to identifying strategies
to prevent and treat this disorder (52,53).

A prospective study of 2,375 men 
in the United Kingdom found that 
regular consumption of milk (2 cups 
or more/day) was associated with a 62%
risk reduction in the metabolic syndrome,
while regular consumption of other dairy
products such as yogurt and cheese
reduced the risk by 56% (54). This study
supports earlier findings in middle-aged
and older women and in overweight
young adults (55,56).

According to a recent cross-sectional,
population-based survey of 912 
middle-aged men in France, a dietary
pattern consisting of high intakes of 
dairy products, fish, and cereal grains 
was associated with a low risk of 
the metabolic syndrome (57). The 
combination of these foods reduced 
the risk of the metabolic syndrome more
than did each of these foods separately.

The potentially favorable role of dairy
products in the metabolic syndrome is
not surprising given findings from a 
number of studies indicating a beneficial
effect of dairy products and dairy 
nutrients on individual components of
the metabolic syndrome (26,45,55,56,
58-60). As reviewed by researchers in
Germany (26,58), several nutrients in
dairy foods such as calcium, magnesium,
potassium, whey proteins, bioactive 
peptides, and medium-chain fatty acids
contribute to dairy foods’ beneficial
effect on the metabolic syndrome by
their impact on blood pressure, blood
cholesterol levels, body weight, and
insulin sensitivity (26,58). The DASH

the blood lipid profile, thereby reducing
the risk of cardiovascular disease (43).

Low-fat and fat-free milk and other 
dairy products should be included in 
a heart-healthy diet, according to the
American Heart Association’s 2006 diet
and lifestyle recommendations for the
general population (30) and its 2007
guidelines for cardiovascular disease 
prevention in women (44).

Type 2 Diabetes. Recent 
epidemiological studies link dairy 
foods and/or calcium consumption 
with reduced risk of type 2 diabetes 
(45-48). A10-year prospective study of
more than 37,000 middle-aged women
without diabetes who participated in the
U.S. Women’s Health Study found that
women with the highest dairy intake
(>2.9 servings/day) had a 21% lower 
risk for type 2 diabetes than those who
consumed less than 0.85 servings/day
after adjusting for potential confounding
factors (46). Every extra daily serving 
of dairy foods was associated with a 
4% lower risk of type 2 diabetes. This
inverse association was mainly attributed
to intake of low-fat dairy foods (46). 
Similar findings have been reported in
men (47). Each additional serving of
dairy foods reduced men’s risk of diabetes
by 9% (47).

Although the mechanism(s) remains to
be elucidated, dairy products contain a
number of components that may support
the inverse relationship between dairy
consumption and type 2 diabetes
(45,49-51). A recent review and 
meta-analysis of observational and 
clinical trials of calcium and vitamin D
and glucose homeostasis in adults 
suggests that consuming adequate
intakes of calcium, vitamin D, and 
dairy products may help prevent type 2
diabetes possibly by promoting beta cell
function or improving insulin response
(45). Other nutrients in dairy foods such
as magnesium and bioactive peptides
with insulin-stimulating properties may
also contribute to the inverse association
between dairy food consumption and
type 2 diabetes (50,51).

The Metabolic Syndrome.
Emerging epidemiological findings 
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New studies 
add to an 
accumulating 
body of 
scientific evidence
supporting the 
recommendation
to consume at least
3 cups of low-fat
or fat-free milk or
equivalent milk
products (cheese,
yogurt) each 
day as part of a
healthful diet.
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servings of low-fat dairy products, is
recognized as a “successful approach
to tackle several disorders of the
metabolic syndrome” (26). Although
more research (particularly clinical
trials) is needed to confirm the 
beneficial role of dairy foods in 
the metabolic syndrome, the findings
to date are promising.

CONCLUSION

The 2005 Dietary Guidelines for
Americans (2) recommends 3 cups of
low-fat or fat-free milk or equivalent
milk products (cheese, yogurt) 
a day as part of a healthful diet. 
Unfortunately, many Americans fail
to consume recommended intakes of
dairy foods and dairy food nutrients
such as calcium (14-16). Dairy foods
are naturally nutrient-rich foods
which can improve the nutrient 
adequacy of the diet (1-4). Also, 
new research findings add to the
accumulating body of scientific 
evidence supporting dairy foods’ 
role in health promotion and disease
prevention. For these reasons, milk
and other dairy foods are clearly a
“food group to encourage.”
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Milk
2% reduced-fat, 

1% low-fat, fat-free 
All are available lactose free

Natural Cheese
Such as Cheddar, Mozzarella 

or Colby

Yogurt
2% reduced-fat, low-fat 

or fat-free

Macaroni and Cheese
From packaged mix

Processed American Cheese Pudding made with Milk or
Frozen Yogurt or Ice Milk

Tomato Soup
Made with milk Give Your Child 

More Calcium

Use milk instead of water
when making:

� Hot cereal
� Hot chocolate
� Instant mashed potatoes
� Scrambled eggs
� Pancakes
� Condensed soup

Grilled Cheese Sandwich
Made with Processed 

American Cheese

What Counts as One Cup of Milk?

1 cup

11/2 ounces counts as 1 cup of milk
1/3 cup shredded cheese counts as

1 cup of milk
1 container (6 to 8 ounces)

counts as 1 cup of milk

2 cups count as 1 cup of milk 3 slices count as 1 cup of milk 1 cup counts as 1 cup of milk

2 cups count as 1 cup of milk

1 sandwich made with
3 slices of cheese 

counts as 1 cup of milk

YOUR KIDS NEED CALCIUM
Growing Children Need Calcium to Build Strong Bones and Teeth!

Milk and most dairy foods are excellent sources. How much do your children need?
� Most children who are 2 to 5 years old need 2 cups of milk and dairy foods each day.*

Copyright © 2008 National Dairy Council.® 3aday.org

Source: USDA MyPyramid
*Children 4 to 5 years old that are physically active more than 60 minutes a day should have 3 servings.



Grain Group

At least half of all grains eaten should be whole grains.

� These foods count as 1 ounce:
� 1 slice whole wheat bread
� 1/2 cup cooked oatmeal
� 1/2 cup cooked rice or pasta
� 1 cup ready-to-eat cereal
� 1 flour or corn tortilla (6 inches)

Vegetable Group

Try carrots, broccoli, cauliflower, green peppers, 
green beans, peas, tomatoes and celery.

� These foods count as 1 cup:
� 1 cup raw or cooked vegetables
� 2 cups leafy vegetable

Fruit Group

Choose fresh, frozen, canned and dried fruit and
100% juice. Try apples, bananas, peaches, orange slices, 
blueberries and dried apricots, cherries and raisins.

� These foods count as 1 cup:
� 1 cup cut-up fruit
� 1 cup 100% fruit juice – limit portion to 1/2 cup per day*
� 1/2 cup dried fruit

� 1/2 cup is equal to:
� 1 small fruit

Milk Group

Serve milk with meals.

� These foods count as 1 cup:
� 1 cup low-fat or fat-free milk
� 1 cup low-fat yogurt
� 11/2 ounces natural cheese
� 2 ounces American cheese
� 1 cup pudding made with milk

Meat, Fish, Beans, and Nuts Group

Serve lean meat, poultry, or fish.

� These foods count as 1 ounce:
� 1 ounce cooked meat, fish or poultry
� 1 egg
� 1/4 cup cooked dry beans/peas

Copyright © 2008 National Dairy Council.® 3aday.org

Ages 2 and 3 Ages 4 and 5

Based on USDA MyPyramid Food Intake Patterns.
*The American Academy of Pediatrics recommends limiting juice to 4 to 6 ounces per day for children ages 1 to 6. 
Please be advised of choking hazards with small hard foods like raisins, grapes, nuts, seeds and popcorn.

4 to 5
ounces

11/2 to 2
cups

1 to 11/2
cups

2 to 3
cups

3 to 5
ounces

3 to 5
ounces

1 to 11/2
cups

1 to 11/2
cups

2
cups

2 to 4
ounces

FOOD GUIDE FOR YOUNG CHILDREN







VISIT 
WWW.3ADAY.ORG

and sign-up for the Get 3!
e-newsletter that’s filled with family-
friendly recipes, health expert advice,
nutrition news and freebie offers.

Print a 
Dairy Tracker to help your children
tally your family’s daily dairy intake.

The best way to get the calcium 
you need is by eating and drinking
foods that naturally contain calcium.
Milk and other dairy products 
are good sources of calcium; they 
naturally offer the most calcium per
serving. Other sources of calcium
include tofu, legumes, some green
leafy vegetables and calcium-fortified
orange juice.

1 The School Milk Pilot Test, American School Food Service
Association & The National Dairy Council, September 2002.

2 National Yogurt Association Web site, http://www.
aboutyogurt.com/kidsNutrition/brainyBreakfasts.asp.

3 USDA Continuing Survey of Food Intakes by Individuals,
1994-96, 1998.

4 School Milk Makes the Grade: Student Nutritional Status
Improves with Enhanced Milk Product, National Dairy Council,
2002.

5 The School Milk Pilot Test, American School Food Service
Association & The National Dairy Council, September 2002.

A healthy meal
plan including

3-A-Day of Dairy –
a total of three 

servings of calcium-
rich milk, cheese 
or yogurt every day –
combined with 
physical activity, 
helps build strong

bones to last a lifetime.

With 9 essential nutrients
such as, protein, 
potassium, phosphorus, 
vitamins A, B12 and D, 
riboflavin and niacin, 
in addition to calcium, 
milk, cheese and 
yogurt provide 
a unique 
combination of 
nutrients that 
pack a powerful 
punch!

The dairy case 
has something 
for everyone – 
with fat free and reduced 
fat varieties, families can 
choose milk, cheese or yogurt 
products to meet everyone’s taste
and nutritional needs.

The Lowdown 
on Lactose 
Intolerance

If you think you 
or your child may 
be lactose intolerant, talk to your
doctor or registered dietitian. Most
individuals with lactose intolerance
can enjoy yogurt and hard cheeses
that are naturally low in lactose,
such as Cheddar and Swiss. They
can also drink lactose-reduced or
lactose-free milk.

Nutritious and Delicious
On average, teens drink only 1 glass
of milk a day and drink twice as
much soda as milk.4 Flavored milk 
is one way children can enjoy 
great taste and receive nutrients 
their bodies need. One serving 
of chocolate milk provides the 
same combination of 9 essential
nutrients as white milk. Kids 
who drink flavored milk, overall 
consume more milk and calcium 
without increasing sugars or 
total fat in their overall diet.5

STRONGER BONES ARE AS EASY AS 1-2-3!
1. Begin Mornings with Dairy

N Parents, be a role model. Enjoy milk 
with your children every morning – 
not only will you teach them well, 
but you’ll do your body good too!

N Jump-start your child’s day with a smart 
breakfast by blending lowfat yogurt and 
fruit for a homemade smoothie.

2. Flavorful Fun for Families
N Studies show that elementary 

school kids drink 28 percent 
more milk when offered in 
“cool” flavors and packages.1

N Stock up on calcium-packed 
grab-and-go snacks such as fruit 
yogurts, cheese cubes and single-
serve containers of lowfat milk.

3. Make Meal Time Family Time
N Eating together as a family promotes good 

eating habits2 and improves overall nutrition.3
N Involve kids in creative meal planning. 

Kids are more likely to eat foods they 
help prepare.

W A N T E D : S T R O N G E R B O N E S
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foods such as lactose-free milk, yogurts
with live, active cultures, and aged cheeses
are recommended to obtain enough 
calcium and other dairy nutrients essential
for bone and overall health. Studies also
demonstrate that consuming a dietary 
pattern high in dairy foods, fruits, and 
vegetables beneficially affects blood 
pressure in children and adolescents.

Scientific findings indicate that 
recommended intakes of dairy foods 
do not adversely affect children’s body 
fat levels and may protect against adding
excess body fat. Children who consume
white or flavored milk have been shown 
to have higher nutrient intakes but not
higher body mass indexes compared to
non-milk consumers.

Child nutrition programs, by emphasizing
nutrient-rich foods, including low-fat and
fat-free dairy foods (white, flavored, or 
lactose-free milk, cheese, yogurt), can help
children meet their nutrient needs, reduce
their risk of chronic diseases, and may help
establish life-long healthful eating patterns.
According to the Third School Nutrition
Dietary Assessment Study 2004-2005, 
children participating in the National School
Lunch Program and School Breakfast 
Program consumed more milk (white 
and flavored) and milk nutrients than 
nonparticipants. Furthermore, recent 
findings indicate a shift in the type of milk
consumed from whole and reduced-fat 
milk in the early1990s to mostly low-fat or
fat-free milk, particularly flavored milk.

Recognizing the nutritional and health 
benefits of dairy foods and encouraging
their intake both inside and outside of
school can help safeguard the health 
of the nation’s youth. D

SUMMARY

Safeguarding the health of the nation’s 
children is a public health priority. 
Almost one-third of U.S. children aged 
2 to19 are either overweight or obese, 
yet many of these children are also 
undernourished. Most children do not 
consume recommended servings of low-fat
and fat-free dairy foods, fruits, vegetables,
and whole grains – identified as “Food
Groups to Encourage” by the 2005 Dietary
Guidelines for Americans. As a result, 
many children have low intakes of calcium,
potassium, fiber, magnesium, and vitamin E
(i.e., “nutrients of concern”), which are 
critical to their growth and development.

Dairy foods together are a good or excellent
source of nine essential nutrients: calcium,
potassium, phosphorus, protein, vitamins A,
D, and B12, riboflavin, and niacin (niacin
equivalents) and provide three of the 
five “nutrients of concern:” calcium, 
magnesium, and potassium. Numerous
studies have shown that increasing intake 
of nutrient-rich dairy foods (milk, cheese,
yogurt) improves the nutrient quality of
children’s diets.

Scientific evidence indicates that consuming
an adequate intake of dairy foods during
childhood and adolescence helps to 
optimize bone health and achieve a healthy
blood pressure and body fat level. According
to a recent study, consuming two or more
daily servings of dairy foods beginning 
in childhood improves bone health in 
adolescence. Calcium/dairy products 
plus vitamin D have been shown to 
favorably affect bone health in children.
Government agencies and health 
professional organizations recognize 
the importance of milk, cheese, and 
yogurt for children’s bone health. For 
children with lactose intolerance, dairy

CHILD 
NUTRITION: 
A FOCUS ON 

DAIRY FOODS



March | April 2009INTRODUCTION

Overweight among U.S. children and 
adolescents has reached an epidemic 
proportion, placing them at risk for obesity-
related health problems and stigma during
childhood and later in life (1,2). Also,
because of poor food choices, many 
children are undernourished (3-5). The 
failure of children and adolescents to 
consume recommended servings from 
the major foods groups, particularly low-fat
and fat-free dairy foods, fruits, vegetables,
and whole grains (i.e., “Food Groups to
Encourage”), contributes to nutrient 
shortages such as calcium, potassium, 
fiber, magnesium, and vitamin E (6). 
Vitamin D is also limited in many children’s
diets (7). Participating in federally sponsored
child nutrition programs provides an 
opportunity for children and adolescents 
to increase their intake of dairy foods and
dairy food nutrients (8-10). As indicated 
in the 2005 Dietary Guidelines for 
Americans (6) and USDA’s MyPyramid
for Kids (11), the long-term health of 
children and adolescents can best be
achieved by moderate consumption of 
a variety of nutrient-rich foods among and
within the major food groups, including
low-fat and fat-free dairy foods.

This Digest reviews the positive impact 
of consuming recommended servings 
of dairy foods on children’s nutrient 
intake and health and the importance 
of federally sponsored child nutrition 
programs in helping children meet their
nutrient needs and recommended daily
servings of dairy foods.

DAIRY FOODS’ IMPACT ON
CHILDREN’S NUTRIENT INTAKE

Dairy foods together are a good or excellent
source of nine essential nutrients: calcium,
potassium, phosphorus, protein, vitamins A,
D, and B12, riboflavin, and niacin (niacin
equivalents (12). These foods also provide
three of the five “nutrients of concern” 
limiting in children’s diets: calcium, 
magnesium, and potassium (6). As
reviewed by Rafferty and Heaney (13), 
data from national surveys reveal that 
milk is the number one source of calcium,
vitamin D, phosphorus, and potassium in
the diets of children aged 2 to18 and the

number one source of protein in the diets of
children aged 2 to11. Studies in children and
adolescents demonstrate that consumption
of dairy foods (i.e., unflavored and flavored
milk, cheese, yogurt) increases calcium
intake and improves the overall diet quality
(14-16). Moreover, children’s intake of 
white or flavored milk has been shown 
to improve the nutritional quality of their
diets without adverse effects on body
weight/adiposity (17).

The 2005 Dietary Guidelines for Americans
recommends that children aged 2 to 8 years
consume two cups of low-fat or fat-free
milk or equivalent milk products (i.e.,
cheese, yogurt) a day and that children
aged nine years and older consume three
cups of low-fat or fat-free milk or milk
equivalents a day (6). Similarly, the 
American Academy of Pediatrics (AAP) 
recommends that children consume three
servings of dairy foods a day and that 
adolescents consume four servings of dairy
foods a day (18).

Unfortunately, studies have consistently
shown that the diets of children and 
adolescents do not meet current national
dietary recommendations to maintain
health and support optimal growth and
development (4,19). Dietary intakes of 
calcium, potassium, fiber, magnesium, and
vitamins E and D are sufficiently low to 
warrant concern (6,7). Teenage girls and
children from low-income families are 
especially at risk for nutrient inadequacies
(20). Many children and adolescents fail 
to consume recommended intakes of 
dairy foods (19,21,22). More than half of
children aged 2 to 8 and three-quarters 
of children aged 9 to19 do not consume
recommended daily servings of low-fat or
fat-free milk or milk products (21). Findings
from national surveys indicate that African
American children in all age groups 
consume fewer servings a day of total 
dairy foods, milk, cheese, and yogurt than
non-African Americans and have lower
intakes of calcium, magnesium, and 
phosphorus (22). As children age, they 
tend to decrease their milk consumption
and increase their intake of less nutritious
beverages (e.g., carbonated soda, fruit
drinks) (22-24). Because of dairy foods’
large contribution to calcium and potassium
intakes (13,25), children and adolescents
who avoid dairy products are unlikely to8

Encouraging 
children to 
consume 
recommended
servings of 
nutrient-rich foods,
including low-fat
and fat-free dairy
foods, is more
important than
ever considering
children’s high
prevalence of 
overweight and
low intakes of 
several nutrients
critical for 
their growth,
development, 
and overall health.



March | April 2009 dairy foods plus vitamin D increased bone
mineral content of the spine (31).

Recognizing widespread vitamin D 
insufficiency in children and adolescents,
and the importance of vitamin D in bone
and overall health, the AAP doubled the
recommended intake of vitamin D to 400
IU/day for infants, children, and adolescents
(7). Consuming three or four servings of 
vitamin D-fortified milk not only provides
300 IU or 400 IU of vitamin D, respectively,
but also other “nutrients of concern” for
children and adolescents (i.e., calcium,
potassium, magnesium) (6,12). Some
yogurts and cheeses are also fortified with
vitamin D.

Government agencies and health 
professional organizations recognize the
importance of calcium and calcium-rich
foods such as milk, cheese, and yogurt for
children’s and adolescents’ bone health
(18,28,32,33). The 2005 Dietary Guidelines
for Americans states that “the consumption
of milk products is especially important for
children and adolescents who are building
their peak bone mass and developing 
lifelong habits” (6).

For children and adolescents with lactose
intolerance, the Dietary Guidelines (6) and
the AAP (18,34), along with several other
government and health professional 
organizations, recommend dairy foods (e.g.,
lactose-free milk, yogurt with live, active
cultures, aged cheeses) as the first option.
The AAP, in its report on lactose intolerance,
encourages children and adolescents with
lactose intolerance to consume dairy foods
to obtain enough calcium, vitamin D, 
protein, and other nutrients essential for
bone and overall health (34). The report
also indicates that, while rice and soy 
beverages are generally free of lactose, 
the nutrient content of these beverages 
is not equivalent to cow’s milk (34). 
Also, Caucasian, African American, and 
Hispanic children have been shown to 
prefer the taste of flavored (chocolate) 
lactose-free1% milk compared to milk 
substitute beverages such as flavored
(chocolate) low-fat soy beverages (35).

A Healthy Blood Pressure.
Hypertension (high blood pressure) and 
pre-hypertension is a significant public
health issue for children and adolescents
(36). Overweight children and adolescents

9

meet their dietary intake recommendations
for these nutrients (26,27).

HOW DAIRY FOOD 
CONSUMPTION CAN IMPROVE
CHILDREN’S HEALTH

Bone Health. Consuming an adequate
intake of nutrient-rich dairy foods during
childhood and adolescence is important for
optimizing bone health, which may help
reduce the risk of fractures in childhood 
and adolescence and osteoporosis in later
adulthood (18,28,29). Achieving genetically
determined peak bone mass, 90% of 
which is reached sometime during late 
adolescence and the early 20s, helps to
reduce the risk of fractures and osteoporosis
(28,29). Because 99% of the body’s calcium
is stored in bones and vitamin D enhances
calcium absorption, it is not surprising that
these nutrients are critical to bone health.
Dairy foods are a major dietary source of
calcium and provide other nutrients such as
vitamin D (if fortified), phosphorus, protein,
potassium, magnesium, and vitamin A 
that support bone health (12,28,29).

According to a recent study, an adequate
intake of dairy foods beginning in childhood
improves bone health in adolescence (30).
This study examined data from106 children
initially aged 3 to 5 years who participated
in the Framingham Children’s study. At the
end of12 years, adolescents (15 to17 years)
who consumed two or more servings 
of dairy foods a day as children had 
significantly higher bone mineral content,
bone area, and bone mineral density than
those who consumed less than two servings
a day (30).

A recent meta-analysis of data from 
randomized controlled trials and 
observational studies in children found 
a non-significant increase in total body 
bone mineral content with increased 
calcium/dairy intake (31). However, when
the analysis was limited to three clinical 
trials of children with low baseline intakes 
of calcium, increasing calcium/dairy food
intake increased total body bone mineral
content by an amount approximately 
25 times greater than in children whose
baseline calcium intake was adequate 
(31). Pooled data from two randomized 
controlled studies showed that calcium/

Scientific evidence
indicates that 
consuming 
recommended
servings of dairy
foods during 
childhood and
adolescence helps
to reduce the 
risk of several 
diet-related
chronic diseases
that take root in
childhood and 
are carried over
into adulthood.



March | April 2009 lower BMI levels and body fat than did
those who consumed fewer than two
dairy servings a day (45).

Research demonstrates that children and
adolescents who drink either flavored or
white milk consume more nutrients and
have a lower or comparable BMI than
non-milk consumers (17). A randomized
controlled trial in 98 overweight and
obese Chilean children (aged 8-10) 
found that replacing sugar-sweetened
beverages with approximately three 
servings of flavored milk a day had 
no effect on percent body fat, but 
significantly increased lean body mass,
and for boys, increased height (46).
According to the Dietary Guidelines,
adding small amounts of sugar to 
nutrient-rich foods such as reduced-fat
milk helps enhance their palatability and
improves nutrient intake without adding
excessive calories (6).

A recent review of more than 90 human
studies, including randomized controlled
trials and observational studies among 
a range of ages, found a strong link
between high calcium and dairy food
intakes and improved body composition
(47). Although further study is needed 
to clarify the relationship between 
dairy food/calcium intake and body 
composition in children and adolescents
(48), the Dietary Guidelines states that
children (and adults) should not avoid
milk and milk products because of 
concerns that these foods lead to 
weight gain (6). To prevent overweight
and obesity in children and adolescents, 
a recent Expert Committee convened 
by the American Medical Association
and consisting of 15 health professional
organizations recommended a 
nutritionally balanced diet containing
two to three servings of low-fat or 
fat-free dairy foods, consistent 
with USDA’s MyPyramid
(www.mypyramid.gov) (2).

THE IMPORTANCE OF CHILD
NUTRITION PROGRAMS

Dairy foods such as milk, cheese, and
yogurt are a key component of meals
and snacks offered in federally sponsored
child nutrition programs such as the
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are among population groups most 
at risk for high blood pressure (37). 
Prevention, starting early in life, is of
utmost importance because high blood
pressure in the early years increases the
risk of hypertension in adulthood (38)
and hypertension is a risk factor for 
heart disease, stroke, and kidney disease
(37). The Dietary Approaches to Stop
Hypertension (DASH) clinical trial
demonstrated that consuming a low-fat
diet containing two to three servings 
of low-fat dairy foods and eight to ten
servings of fruits and vegetables a day
significantly lowered blood pressure in
adults (39). Similarly, consuming a
DASH-like dietary pattern characterized
by high intakes of dairy foods, fruits, 
and vegetables has been shown to 
beneficially affect blood pressure in 
children and adolescents (40,41).

Healthy Body Weight. Almost 
one-third (23 million) of children aged 
2-19 years are either overweight or obese
(1,20). Because overweight children are at
increased risk of becoming overweight or
obese adults, and obesity is associated
with immediate and/or long-term health
risks such as high blood pressure, type 2
diabetes, and metabolic syndrome, 
prevention of pediatric overweight is 
a public health priority (2,37,42,43).

Despite the belief that dairy foods are
“fattening,” accumulating scientific 
evidence indicates that recommended
intakes of dairy foods do not adversely
affect children’s body fat level and may
protect against adding excess body fat or
body weight (17,44-46). Data from the
Framingham Children’s study found that
higher intakes of dairy foods in early
childhood (3 to 6 years) were associated
with decreased gain of body fat in early
adolescence (10 to13 years) (44).
According to a recent investigation using
data from two of the National Health 
and Nutrition Examination Surveys
(NHANES),1988-1994 and1999-2002,
adolescent girls (12-16 years) who 
consumed three or more servings of 
dairy foods a day had a lower body mass
index (BMI) and lower body fat level than
did girls who consumed1-<3 servings 
of dairy foods a day (45). Similarly, 
adolescent boys who consumed four 
or more servings of dairy foods a day had

Access to low-fat
and fat-free dairy
foods – milk
(including white,
flavored, lactose-
free), cheese, and
yogurt – in federal
child nutrition 
programs can help
children meet their
nutrient needs and
may help reduce
their risk for several
chronic diseases.



March | April 2009 type of flavored milk consumed in 2005,
whereas in1992, 2% flavored milk 
was most common (56). In 2007, more
than 90% of the milk served in schools
throughout the school day was low-fat or
fat-free, according to data collected by
the School Nutrition Association (56).
Based on the fact that flavored milk is the
most popular option and most flavored
milk is low-fat or fat-free, flavored milk
may be contributing to the trend of
increased low-fat and fat-free milk intake.

Children participating in the SBP 
are more likely to consume milk at 
breakfast, increasing their intake of milk’s
nutrients (e.g., vitamin A, phosphorus,
magnesium, potassium, calcium) 
compared to nonparticipants (8,54).
Also, more schools are offering 
low-fat or fat-free milk (including 
more flavored milk) at breakfast (8,55).
Consuming breakfast may improve 
children’s cognitive function related 
to memory, test scores, and school 
attendance (57), and protect children
against overweight (58).

The overall diets of children participating
in the WIC program are more nutrient-
rich than the diets of low-income 
nonparticipating children and similar 
to those of higher-income children (10).
This program provides food assistance
and nutrition counseling to more than
8.7 million pregnant and lactating
women and their children under the 
age of five each month (50). WIC food
packages provide two daily servings 
of dairy foods (i.e., milk, cheese) for 
children, which is consistent with the
Dietary Guidelines’ recommended dairy
servings for this age group (50).

CONCLUSION

Child nutrition programs such as the
NSLP and SBP can help improve 
the overall quality of children’s diets,
potentially reducing their near-term 
and future risk of diet-related chronic 
diseases. However, schools alone cannot
safeguard children’s health (2,5). Parents
and caregivers can also play a key role 
by modeling healthful eating behaviors
and by increasing the availability and
accessibility of “Food Groups to 

National School Lunch Program (NSLP),
the School Breakfast Program (SBP), the
Special Supplemental Nutrition Program
for Women, Infants, and Children (WIC),
Special Milk Program, Summer Food 
Service Program, and the Child and Adult
Care Food Program (49,50). Together,
these programs provide nutritional 
assistance to more than 54 million 
children and adults, and are particularly
advantageous for low-income Americans
(50,51). By emphasizing “Food Groups to
Encourage” – low-fat and fat-free dairy
foods, fruits, vegetables, and whole
grains –  these programs help children
meet their nutrient needs, thereby 
supporting growth and development 
and helping them to focus on learning.
These programs also set an example of
healthful dietary patterns that children
can follow throughout their lives
(43,52,53).

Recent studies demonstrate that child
nutrition programs such as the NSLP and
SBP, as well as the WIC program, are
making progress in meeting their goals
(8-10). According to the Third School
Nutrition Dietary Assessment Study
(SNDA-III), a national study of the NSLP
and SBP in the school year 2004-2005,
NSLP participants consumed more 
nutrients at lunch than matched 
nonparticipants, even after adjusting 
for confounding factors (8,20,54). 
Compared to nonparticipants, NSLP 
participants consumed more protein, 
vitamin A, vitamin B12, riboflavin, 
calcium, phosphorus, potassium, 
and zinc (8). These differences can be
partly attributed to the fact that NSLP
participants were four times more 
likely to consume milk at lunch than 
nonparticipants (8,53,55).

Not only did students consume more
milk at lunch, but the type of milk 
consumed changed over the years
(53,55,56). According to 2005 data 
from SNDA, nearly 80% of students in
the NSLP chose low-fat or fat-free milk,
compared to less than 30% in SNDA I in
1992 (56). Also, the proportion of NSLP
milk consumers who chose flavored milk
increased from 60% in1992 to 66% in
2005, indicative of students’ preference
for flavored milk (56). Low-fat or fat-free
flavored milk was the most common 11

To safeguard 
children’s health,
the 2005 Dietary
Guidelines, 
numerous health
professional 
organizations, 
and the latest 
science support 
the inclusion of
dairy foods in 
child nutrition 
programs, and
encourage children
to consume 
recommended
daily servings 
of these nutrient-
rich foods.
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J. Am. Diet. Assoc. 109(suppl. 1): 129s, 2009.

56. ENVIRON International Corporation. School Milk:
Fat Content Has Declined Dramatically Since the
Early 1990s. 2008. www.nationaldairycouncil.org

57. Rampersaud, G.C., M.A. Pereira, B.L. Girard.  
J. Am. Diet. Assoc. 105: 743, 2005.

58. Gleason, P.M., and A.H. Dodd.  J. Am. Diet. Assoc.
109(suppl. 1): 118s, 2009.

59. Fisher, J.O., D.C. Mitchell, H. Smiciklas-Wright, et al.  
J. Nutr. 131: 246, 2001.

60. Fisher, J.O., D.C. Mitchell, H. Smiciklas-Wright, et al.  
Am. J. Clin. Nutr. 79: 698, 2004.

61. Briefel, R.R., A. Wilson, and P.M. Gleason.  
J. Am. Diet. Assoc. 109(suppl. 1): 79s, 2009.

Encourage” such as low-fat 
and fat-free dairy foods, fruits, 
vegetables, and whole grains
(2,54,59-61).
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Rates of Overweight on the Rise

Sex-and age-specific BMI > 95th percentile based on the CDC growth charts.

Ogden et al, 2006; Hedley et al, 2004; Ogden et al, 2008



High Percent of Kids & Teens with Nutrient Intake Below 
Estimated Average Requirement (EAR) For Some Nutrients

Magnesium
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Girls 14‐18 y

Vitamin C
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Boys 9‐13 y

Vitamin A

Vitamin E
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Percent with nutrient intakes below the EAR

Moshfegh A. USDA/ARS 2005.



Low Percent of Kids & Teens Intakes Above 
Adequate Intake (AI) for Some Nutrients

Dietary 
Fiber Girls 14‐18 y
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Moshfegh A. USDA/ARS 2005.



How Can We Get Them on The Right Path?



Beverage Choice Affects Nutrient Adequacy
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Childhood Milk Consumption Critical 

Adult Drinker Adult Non‐Drinker

50% 40%

87% 
71% Recall 

Drinking 
Milk as a 

38% 32%Child 
Under 13

There is a strong 
relationship between 
teen milk drinking and 

i d ilk d i ki

Recall 
Drinking 
Milk

32%
17%

44% 

70% 

continued milk drinking 
in adulthood

Milk as a 
Teen 
13 ‐ 19

39% 26%
17%

Always

Regularly

DMI Milk Opportunities Study, 2009



US Children’s Consumption of Flavored and Plain Milk

Positive association with nutrient intake and no adverse 
effect on body weight

• Intakes of vitamin 
A calcium phosphorus magnesium potassium and

effect on body weight

A, calcium, phosphorus, magnesium, potassium,    and 
saturated fat were comparable among milk drinking 
groups, whereas intakes by milk nondrinkers were 
significantly lowersignificantly lower 

• Intake of added sugars did not differ between flavored 
milk drinkers and milk nondrinkers

• BMI measures of milk drinkers were comparable to or• BMI measures of milk drinkers were comparable to or 
lower than measures of nondrinkers

Analysis of NHANES Data (1999‐2002; ages 2 to 18) 



Observational Studies 

• Higher intakes of calcium/dairy foods are associated 
with lower body fat in children ages 2‐8.

• There’s an association between increasing dairy intake 
by one serving per day and decrease in weight  and 
abdominal skinfold in girls ages 9‐14.

• Body fat is incrementally lower in adolescent girls 
consuming 1–3 servings/d and 3+ servings/d compared 
to girls with lowest intake of dairy at 1 serving/dto girls with lowest intake of dairy at 1 serving/d. 

• Body fat is lower in adolescent boys consuming 4+ 
servings/d compared to boys consuming less than two g / p y g
servings/d.

• In the Framingham Children’s Study, higher preschool 
dairy intakes were associated with lower adolescent 
body fat.

CarruthCarruth and Skinner, 2001;  Skinner et al, 2003. and Skinner, 2001;  Skinner et al, 2003. Novotny et al, 2004; Moore et al, 2008. Moore, et al 2006.



Clinical Studies

• Two recent 16‐week randomized clinical trials ofTwo recent 16 week randomized clinical trials of 
overweight and obese children testing the effect of 
milk consumption demonstrated no adverse effect on 
body weight and:body weight, and: 

– Higher intakes of milk, combined with decreased 
intakes of sugar‐sweetened beverages, resulted 
in a significant increase in lean body mass among 
all participants, and increased height among boys

– Higher intakes of milk lead to decrease in insulin– Higher intakes of milk lead to decrease in insulin 
response indicating possible protection against 
insulin resistance

AlbalaAlbala 20082008. St‐Onge 2009



In Summary: The Research Shows...

f d b b ll d• Dairy foods contribute to better overall diet 
quality

• Kids who drink flavored and plain milk have 
BMIs that are comparable to or lower than 

f ilk d i kmeasures of non milk‐drinkers

• Overall, evidence demonstrates that dairy , y
consumption is inversely or neutrally associated 
with body weight and fat
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MILK’S UNIQUE NUTRIENT PACKAGE 
Benefits for Bones and Beyond   

 

 
Milk contains nine essential nutrients, making it one of the most nutrient-rich beverages you can enjoy.  Just one  
8-ounce serving of milk puts you well on your way to meeting the Daily Value (recommended intake for those on a 
2,000 calorie diet) for calcium, riboflavin and other key nutrients.  Read on to learn just how important milk’s nutrients 
are for good health.   
 
Calcium 30% Daily Value 
An 8-ounce serving of milk provides 30% of the Daily Value of calcium.  Calcium helps build and maintain strong 
bones and teeth.  This mineral also plays an important role in nerve function, muscle contraction and blood clotting. 
 
Vitamin D 25% Daily Value  
When fortified, a glass of milk provides about 25% of the Daily Value for vitamin D.  Vitamin D helps promote the 
absorption of calcium and enhances bone mineralization.  Milk is one of the few dietary sources of this important 
nutrient. 
 
Protein  16% Daily Value 
The protein in milk is high quality, which means it contains all of the essential amino acids or “building blocks” of 
protein.  Protein builds and repairs muscle tissue, and serves as a source of energy during high-powered endurance 
exercise.  An 8-ounce glass of milk provides about 16% of the Daily Value for protein. 
 
Potassium 11% Daily Value 
Potassium regulates the body’s fluid balance and helps maintain normal blood pressure.  It’s also needed for muscle 
activity and contraction.  By providing 11% of the Daily Value of potassium, milk contains more than the leading 
sports drink. 
 
Vitamin A 10% Daily Value 
A glass of milk provides 10% of the Daily Value of vitamin A.  This nutrient helps maintain normal vision and skin. It 
also helps regulate cell growth and maintains the integrity of the immune system. 
 
Vitamin B12 13% Daily Value 
Vitamin B12 helps build red blood cells that carry oxygen from the lungs to working muscles.  Just one 8-ounce glass 
of milk provides about 13% of the Daily Value for this vitamin. 
 
Riboflavin 24%  Daily Value 
Milk is an excellent source of riboflavin, providing 24% of the Daily Value.  Riboflavin, also known as vitamin B2, 
helps convert food into energy – a process crucial for exercising muscles. 
 
Niacin  10% Daily Value 
(or Niacin Equivalent) 
Niacin is important for the normal function of many enzymes in the body, and is involved in the metabolism of sugars 
and fatty acids.  A glass of milk contains 10% of the Daily Value for niacin. 
 
Phosphorus 20% Daily Value 
Phosphorus helps strengthen bones and generates energy in your body’s cells.  Providing 20% of the Daily Value, milk 
is an excellent source of phosphorus. 
 
 

Additional resources are available at www.nationaldairycouncil.org. 
Call (312) 240-2880 for more information. 

 
©2004 NATIONAL DAIRY COUNCIL® 



T H I N K I N G  A B O U T

A Guide To Getting 
The CALCIUM You Need

FIND IT IN FOOD FIRST



3
-A

- D

A
Y For Stronger B ones

“3-A-Day” is the easy way 
to remember that three daily 

servings of milk, cheese or yogurt
will help most children and adults

meet calcium needs while 
supplying an abundance of other
essential nutrients, too. Preteens,

teens, and older adults aim 
for four servings a day.

Calcium Requirements

GROUP ADEQUATE INTAKES*
(mg of calcium)

CHILDREN
1-3 years 500

4-8 years 800

PRETEEN/TEENS
9-18 years 1,300

ADULTS
19-50 years 1,000

50+ 1,200
*Source: National Academy of Sciences, 1997

Picture 
Perfect!
Here’s a snapshot of what milk, 
cheese and yogurt have to offer:
■ Calcium helps build strong 

bones and teeth. It is also 
needed so muscles, like 
your heart, contract and 
relax normally.

■ Vitamin A helps maintain 
normal vision and skin. It also helps regulate cell
growth and the immune system.

■ Vitamin D in fortified milk promotes the 
absorption of calcium and helps optimize 
bone mineralization — the strengthening 
of bones.

■ Protein builds and repairs muscle tissue.
■ Riboflavin helps convert food into energy.
■ Niacin is important for the normal 

function of many enzymes in the body 
and helps metabolize sugars and 
fatty acids.

■ Vitamin B12 helps build red blood cells 
that carry oxygen from the lungs to 
working muscles.

■ Phosphorus strengthens bones and 
generates energy in your body’s cells.

Running On Empty
For many of us, time is limited. 
So breakfast is traded for 15 minutes
of sleep, lunch is spent running
errands and dinner is whatever’s 
on hand. It doesn’t take long 
for this type of routine to 
wear you out, especially if you
aren’t getting enough of key 
nutrients like calcium.

Skimping on calcium can increase
your risk of the bone-thinning 
disease osteoporosis and of 
hypertension, which is a major 
risk factor for heart disease and
stroke. So before you place 
mealtime on the back burner, 
think about this — eating better 
can help you enjoy a more 
productive, healthy and 
energetic life.

Most of us aren’t 
making enough time for

dairy foods including
milk, cheese and yogurt.
Without them, it’s tough
to meet calcium needs. 

In fact, close to 
75% of Americans 
are shortchanging 

themselves of this key
bone-building mineral.
Meeting calcium needs
with milk, cheese and

yogurt helps ensure you
are meeting your needs
for at least eight other

key nutrients, too.



Reasons 

Not to Pop

1. Food tastes better.

2. It’s easier to remember to

eat than to pop a pill.

3. Food supplies many 

nutrients, not just 

calcium.

Dairy’s Got A Leg Up
On The Competition
Plenty of foods contain calcium.
However, it’s important to emphasize
that foods outside the Milk, Yogurt
and Cheese Group generally contain
less. You’ll need to eat more of them
to get the same amount of calcium
found in a cup of milk, an ounce 
and a half of cheese or a cup of
yogurt. Nevertheless, these foods 
do contribute to total calcium intake.
The following are examples of 
calcium-containing foods in the
Food Guide Pyramid. Some contain
substances that bind with calcium, 
so it’s not fully absorbed. To get the
same amount of absorbable calcium
from one cup of milk, you would
need to consume:

■ 21/4 cups of cooked broccoli
or

■ 5 cups of red beans
or

■ 8 cups of spinach

Experts Say “Don’t Be A Pill”
The American Dietetic Association, the American 

Medical Association and a National Institutes of Health
expert panel 
recommend 
calcium-rich 

foods such as 
milk and milk 

products as 
the preferred 

sources of 
calcium —

not pills.

The Great Debate — 
To Pop Or Not?
When you’re busy, it may seem easy to pop a pill to get
your calcium. But even if you’re on the go, you can meet
daily calcium needs by simply enjoying a large café latte
en route to work, ordering milk at the drive-thru 
and snacking on fruit-flavored 
yogurt in the afternoon. 
Isn’t it time to start 
rethinking food? 
In addition to the 
pleasure of eating, 
food provides an ideal 
mixture of essential 
nutrients that can’t be 
captured in a pill.

Pick 3 For 
The Nutrients 
You Need
Choose at least three of these tasty ideas 
to make sure you get your 3-A-Day of Dairy:
n Start Off the Day. Have a bowl of cereal

with 1 cup of lowfat milk. Try making hot
cereals with milk instead of water.

n Cool Off With Frozen Fruit Smoothies.
Add fresh strawberries, blueberries or banana
chunks to a smoothie made with yogurt.

n Take A Break. Try an iced mocha or 
sip steamed milk spiked with a drop of
vanilla extract.

n Tempting Toppers. Top your salad with
shredded mozzarella or cheddar.

n Stir it Up. Substitute milk for water in your
sauces and soups.

n Plain Pasta? Add flavor to pasta dishes with
ricotta or Fontina cheese.

n Lowfat and fat free varieties of milk, yogurt
and cheese provide the same amount of 
calcium as full-fat versions. Enjoy lower fat
options often.



Vegetable Group Calcium

Frozen cooked kale, 1/2 cup 90mg

Frozen cooked okra, 1/2 cup 88mg

Fresh cooked beet greens, 1/2 cup 82mg

Frozen cooked chopped broccoli, 1/2 cup 47mg

Fruit Group Calcium

Orange, 1 52mg

Grain Group Calcium

Enriched English muffin, 1 98mg

Pancakes, made with milk, 2 (4” diameter) 166mg

Hamburger bun, 1 60mg

Corn tortilla, 1 (6” diameter) 46mg

Packet instant oatmeal (nonfortified), 1 19mg

Ready-to-eat cereal, 1 oz (check labels for calcium content)

Combination Foods Calcium

Baked potato with cheese, 1 350mg

Taco salad, 1 (11/2 cups) 245mg

Cheese pizza, 1 slice (1/8 of 12” diameter pizza) 116mg

Taco, 1 small (6 oz) 220mg

Coffee Beverages Calcium

Café latte, 12 fl oz 412mg

Café mocha, 12 fl oz 337mg

Cappuccino, 12 fl oz 262mg

Milk Group Calcium

Plain nonfat yogurt, 8 oz 452mg

Plain lowfat yogurt, 8 oz 415mg

Swiss cheese, 11/2 oz 408mg

Chocolate milk shake, 10 fl oz 374mg

American process cheese, 2 oz 344mg

Fruit-flavored lowfat yogurt, 8 oz 345mg

Mozzarella cheese (part skim), 11/2 oz 311mg

Cheddar cheese, 11/2 oz 306mg

Skim, fat free milk, 1 cup 316mg

1% lowfat milk, 1 cup 313mg

2% reduced fat milk, 1 cup 297mg

Whole milk, 1 cup 291mg

1% lowfat chocolate milk, 1 cup 287mg

2% reduced fat chocolate milk, 1 cup 284mg

Chocolate milk, 1 cup 280mg

Meat Group Calcium

Sardines with bones, 3 oz 371mg

Canned pink salmon with bones, 3 oz 181mg

Almonds, dried roasted, whole, 1/3 cup 126mg

Finding Calcium

For More Information 
Contact…

■ 3aday.org
■ nationaldairycouncil.org
■ NATIONAL DAIRY COUNCIL®

For more information about nutrition education 
materials, call 1-800-426-8271 for the DAIRY COUNCIL®

office nearest you.

0156N 5 2003, Copyright © 1997, NATIONAL DAIRY COUNCIL,® Rosemont, IL 60018-5616. 
All rights reserved. Printed in the U.S.A.
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