DIGES T

March | April 2009

Volume 80
Number 2

CHILD
NUTRITION:
A FOCUS ON

DAIRY FOODS

SUMMARY

Safeguarding the health of the nation's
children is a public health priority.

Almost one-third of U.S. children aged

2 to 19 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 By, 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

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 early 1990s 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.

The Dairy Council Digest® is available on-line.
www.nationaldairycouncil.org
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INTRODUCTION

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 By, 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 to 18 and the
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Encouraging
children to
consume
recommended
servings of
nutrient-rich foods,
including low-fat
and fat-free aairy
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.

number one source of protein in the diets of
children aged 2 to 11. 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 to 19 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 to
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meet their dietary intake recommendations
for these nutrients (26,27).

HOW DAIRY FOOD
CONSUMPTION CAN INMPROVE
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 from 106 children
initially aged 3 to 5 years who participated
in the Framingham Children’s study. At the
end of 12 years, adolescents (15 to 17 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
aday (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/
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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.

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-free 1% 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
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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 to 13 years) (44).
According to a recent investigation using
data from two of the National Health
and Nutrition Examination Surveys
(NHANES), 1988-1994 and 1999-2002,
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 consumed 1-<3 servings

of dairy foods a day (45). Similarly,
adolescent boys who consumed four

or more servings of dairy foods a day had
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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.

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 IMNPORTANCE 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

10
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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-I11), 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 By, 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 | in
1992 (56). Also, the proportion of NSLP
milk consumers who chose flavored milk
increased from 60% in 1992 to 66% in
2005, indicative of students’ preference
for flavored milk (56). Low-fat or fat-free
flavored milk was the most common
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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.

type of flavored milk consumed in 2005,
whereas in 1992, 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

1"
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Encourage” such as low-fat
and fat-free dairy foods, fruits,
vegetables, and whole grains

@,

54,59-61). D
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