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BEEF AND BEETF'S NUTRIENTS
DURING ADOLESCENCE

Essential Nutrients for Adolescents

Beef is a flavorful, versatile and popular food
providing ten essential nutrients. In fact,
beef's unique nutrient package contains
high-quality protein and bioavailable
essential nutrients making it well-suited to
meet increased nutrient needs of
adolescents during this stage of rapid
growth and development. According to a
recent NHANES analysis, adolescent beef
consumers had a higher propensity for
meeting nutrient requirements for iron,
folate, riboflavin, thiamin, vitamins B12 and
B6, zinc, calcium, copper, niacin and
phosphorus, contributing significantly to
nutrient adequacy during this life stage.
Increased nutrient adequacy is particularly
notable for female adolescent beef
consumers who are exceptionally vulnerable
to nutrient inadequacy.*

Beef’s Unique Nutrient Matrix: Critical Nutrients for
Growth and Development During Adolescence

For healthy growth and development, a balanced healthful
dietary pattern contributes to short- and long-term good health.
Beef and other animal-source foods provide essential nutrients
to adolescent diets. Key nutrients in beef for healthy growth and
development during adolescence include Protein, Iron, Zinc,
Vitamin B,,, Vitamin B, Riboflavin, Niacin, Choline, Phosphorus
and Potassium.®

Protein

Dietary protein is a key nutrient for growth and development

as it supplies amino acids necessary for processes such as tissue
growth, energy production, immune function and nutrient
absorption.® In the U.S., dietary protein intake generally meets the
Recommended Dietary Allowance (RDA) except for adolescent
females age 14-18 years2 It is reported that 7% of adolescent
females age 9-13 years are below the RDA, while 23% of adolescent
females age 14-18 years fall short. For their male counterpart, 2%

of adolescent males age 9-13 years are below the RDA and 11% of
adolescent males age 14-18 years are below the RDA

While the dietary recommendations were established based on
preventing deficiency, there are no guidelines for an “optimal”
protein intake in the pediatric population for promoting healthy
growth and development.+ The Acceptable Macronutrient
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Distribution Range (AMDR) for protein is 10-30% of total calories
for adolescents 9 to 18 years of age.? Approximately 2% and 1% of
adolescent females age 9-13 years and 14-18 years, respectively,
consume protein below the AMDR (i.e., less that 10% of total
energy intake), while 1% of adolescent males age 9-18 years

are below the AMDR for protein intake® No adolescent age
groups were reported to consume protein above the AMDR.10
Additionally, evidence-based reviews designed to establish
dietary reference values for healthy children, adolescents and
teens have considered the potential for adverse outcomes
related to higher protein intake, and these studies consistently
found insufficient evidence to establish an upper limit for protein
intake*® Given these findings, there appear to be no adverse
effects for increased protein intakes, even intake above the RDA
but within the AMDR, for adolescents.

Beef is an excellent source of high-quality protein. One 3-ounce
cooked serving provides about 51% of the Daily Value for
protein.®* Beef is one of the top three food sources for protein

in children and adolescents.® Research has demonstrated that
animal-based protein is more bioavailable than protein from plant
food sources® With protein acknowledged to be a nutrient of
public health challenge for adolescent girls, a nutrient-dense
source of protein like beef is a food to highlight as it provides
additional key nutrients like iron as a part of a balanced diet for
this population.



Iron

Iron plays a significant role in many functions because it helps
the blood carry oxygen to the lungs, muscles, and all parts of our
bodies. Because of this role, iron is also involved in brain function
and helps keep the immune system strong. During adolescence,
there are increased needs for iron in both males and females to
sustain the rapid growth and development including enlarging
muscle mass, expansion of blood volume and increase in
hemoglobin concentration.” The recommended intake of iron
during the years 9 -13, among both boys and girls, is about 8
milligrams of iron daily, while the recommendation jumps to 15
milligrams of iron daily for girls ages 14-18 years, and 11 milligrams
daily for boys ages 14-18 years. The higher levels of iron overall
are noted due to rapidly increased growth and development
occurring during this life stage — in adolescent girls even higher
requirements relate to menarche, menstruation and menstrual
blood loss.”

Iron deficiency can impact physical growth, endurance and
cognitive performance, and can also lead to depressed

immune function in adolescents.” Iron deficiency is especially
problematic among adolescent girls and women of reproductive
age, given that approximately 20% of this population subgroup is
at risk of inadequate dietary iron based on biomarker data® Ina
recent analysis of U.S. females ages 12-21 years, iron deficiency
affected almost 40%, and iron deficiency anemia affected 6%.%°

Physically active adolescents are further at increased risk of iron
deficiency due to iron losses through sweat, urine, foot-strike
hemolysis, and inflammatory responses. In an assessment of
youth athletes (8-16 years), poor iron status was prevalent, with
anemia reported in 46% of the males and 53% of the females.”

Beefis a good source of iron with one 3-ounce cooked serving
providing about 14% of the Daily Value 8 Beef is one of the top
five food sources for iron in children and adolescents® Additionally,
beef is a source for heme iron, which is more easily absorbed or
bioavailable in the body compared to non-heme iron found in plant
foods and is critical to reversing iron deficiency.3222

Iron is identified as a nutrient of public health concern for
adolescent females. Dietary guidance recommends that women
and adolescent girls consume foods containing heme iron, such
as lean meats including beef, poultry and seafood, which is more
readily absorbed by the body, to help improve iron status.® It

is estimated that 420,000 fewer adolescent females would fall
below the Estimated Average Requirement (EAR) for iron if they
incorporated an average of 1.7 ounces of beef into their dietary
pattern.* Similarly, 160,000 fewer adolescent males would fall
below the EAR for iron if they consumed 2.0 ounces of beef per
day.*

Zinc

Zinc is essential for growth and sexual maturation.” Zinc
deficiency can delay growth and development as well as impair
brain function by affecting attention, learning, memory, and motor

development and may contribute to possible development of
neuropsychological diseases.”?425

Beef is an excellent source of zinc, with a 3-ounce cooked
serving providing about 53% of the Daily Value ®" Beef is the top
food source for zinc in children and adolescents.®

It is estimated that 1.4 million fewer adolescent females and
890,000 fewer adolescent males would fall below EAR for zinc
by incorporating 1.7 and 2 ounces of beef per day into their
dietary patterns, respectively.*

B-Vitamins: B-12, B-6, Niacin and Riboflavin

B vitamins like vitamins B,,, B, and niacin are critical for various
important functions for body growth and maintenance, including
supporting brain function and energy metabolism.

Beef is an excellent source of vitamins B, B,,, and niacin (B.), with
one 3-ounce cooked serving providing about 28%, 101%, and 31%,
respectively, of the Daily Value 8 Additionally, beef is a good
source of riboflavin (B,), and a 3-ounce serving provides about
19% of the Daily Value 8 Beefis in the top 5 food sources for
niacin, B, and B, in children and adolescents,” and it is important
to note that vitamin B, and B, are identified as nutrients of
public health challenge for female adolescents. Animal-source
foods, such as beef, are the only food sources of vitamin B,,. By
incorporating an average of 1.7-2 ounces of beef in their daily
dietary pattern, it is estimated that 600,000 fewer adolescent
females and 200,000 adolescent males would fall below EAR for
vitamin B,,, respectively.

Choline

Choline is an essential nutrient in brain development, cell
signaling, nerve impulse transmission, and lipid transport and
metabolism.

Beef is a good source of choline; with one 3-ounce cooked
serving providing about 13% of the Daily Value.®*

The adequate intake (Al) for choline is 375 mg/d for adolescents
age 9-13 years, 400mg/d for females 14-18 years and 550mg/d
for males 14-18 years.26 In general, choline intake is suboptimal
across the population with no exception for adolescents, with 14%
and <3% of males and females aged 9-13 years, respectively,
meeting the Al. Similarly, 5% and <3% of males and females

age 14-18 years, respectively, meet the Al for choline.26 Animal-
source products typically contain higher levels of choline than
most plant foods.

Phosphorus

Phosphorus helps build bones and teeth and is needed for the
body to make protein for the growth, maintenance, and repair of
cells and tissues.

Beef is a good source of phosphorus, with one 3-ounce cooked
serving providing about 16% of the Daily Value. Beef is in the top
five food sources for phosphorus in children and adolescents 84S
It is estimated that 730,000 fewer adolescent females would

fall below EAR for phosphorus if they incorporated an average
of 1.7 ounces of beef into their dietary pattern.4 Similarly, it

is estimated that 440,000 fewer male adolescents would fall
below the EAR for phosphorus by incorporating an average of
2.0 ounces of beef into their dietary pattern.4 With phosphorus
acknowledged as a nutrient of public health challenge for both
female and male adolescents, food sources like beef can play an
important role toward achieving improved nutrient adequacy in
this age group.

Potassium

Potassium is involved in muscle contractions, heart function and
water balance.

One 3-ounce cooked serving of beef provides about 6% of the
Daily Value and is one of the top 10 food sources of potassium
in children and adolescents 8 With potassium identified as a
nutrient of public health concern for all Americans, food sources
of potassium are important to identify and encourage as part of
healthy dietary patterns.



Spotlight on Beef Burgers and Sandwiches

On any given day, 23.2% of youth ages 2-18 years consumed a beef sandwich. Total beef sandwiches (burger and
non-burger; including all beef and non-beef sandwich components) contributed 35% of protein intake, 33% of

vitamin BQ,

27% of iron, 25% of choline, 25% of phosphorus and 21% of vitamin B, while contributing to 5.9% of

total energy intake for this age group.

Beef Consumption Among Adolescents

Beef consumption in adolescents has slowly declined between
2001-2018.2 Approximately half of children and adolescents (2-18
years of age) are reported to consume beef on any given day,
and among beef consumers in this age range, the usual intake

of total beef was 2.2 ounces per day, which is within the DGA
recommendation for Meat, Poultry, and Eggs subgroup.2 Of the
beef types analyzed as a part of this research, processed beef
was the least consumed type of beef among beef consumers.?
One quarter of the children and adolescent beef consumers (2-18
years) in this study reported consuming ground beef on any given
day.

A recent study found that adolescent beef consumers had
better nutrient adequacy (i.e., fewer adolescent beef consumers
fell below the EAR) for numerous nutrients compared to those in
the same age group who did not consume beef, particularly

for nutrients inherently found in beef, including iron, niacin,
phosphorus, riboflavin, vitamin B12, vitamin B6, and zinc. (21)
Female adolescents who consumed beef had an average total
beef intake of 1.7 ounces per day. When compared to
adolescent female non-beef consumers, the beef consumers
had numerically higher intakes of 19 out of the 20 vitamins and
minerals reported in the study. Of these, statistically higher
intakes were reported for 13 of the reported nutrients (i.e.,
calcium, folate, iron, niacin, phosphorus, potassium, riboflavin,
selenium, sodium, thiamin, total choline, vitamin B, and zinc).

Male adolescent (14-18 years) beef consumers had a 24%
greater beef intake when compared to females, with intake of
2.0 ounces per day.* Compared to adolescent male non-beef
consumers, all 20 vitamins and minerals reported in the study
were numerically higher, representing greater nutrient adequacy
of the beef consumers, with 11 nutrients statistically higher (i.e.,
calcium, iron, niacin, phosphorus, potassium, selenium, sodium,

thiamin, total choline, vitamin B, and zinc) for the beef eaters.*

Potential Impact of Reducing/
Excluding Beef from The Diet

There is strong evidence supporting the inclusion of animal-
source foods, such as beef, in healthy dietary patterns to provide
essential nutrients such as high-quality protein, iron, choline,
vitamins B, and B,,, and zinc, some of which are not always easily
obtained with plant-based vegetarian and vegan diets.
Additionally, plant protein foods often contain less bioavailable
forms of these needed nutrients or require significantly more
calories to get the same amount of nutrients.22¢ Over one-third of
protein consumed in the average adolescent diet is derived from
lower-quality protein sources such as grains, legumes, nuts and
seeds.?® A systematic review of children and adolescents
following vegetarian and vegan or omnivore (meat-containing)
diets concluded that the vegetarian and vegan children and
adolescents were at risk for inadequate vitamin B_, iron, and zinc
intakes.®
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Compared to all other age groups, adolescents have the largest
discrepancy between recommended and current nutrient
intakes.® Poor nutrient intake during adolescence can lead
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to significant challenges in growth, overall development, and
learning, such as delayed physical development, poor academic
performance, and depressed immune function. In addition,
health-promoting dietary habits and lifestyle behaviors are
established in adolescence, having both short- and long-term
health consequences. The inclusion of beef and other nutrient-
dense animal-source foods in a healthful dietary pattern can
help improve nutrient adequacy among adolescents. Emerging
research indicates beef intake can help improve diet quality in
adolescents, can help promote satiety and is associated with
increased mental well-being. Future research is necessary to
ensure adolescents not only have the resources, education, and
support to choose healthful, nutrient-dense foods and dietary
patterns but also are equipped with behavioral strategies that
help promote healthful habits and behaviors throughout the

life span.
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