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Protein

Based on the DRI, the recommended protein intake for
school-age children is 0.95 gram of protein per kg body
weight per day for 4- to 13-year-old girls and boys.26
School-age children can meer this recommendation by
consuming diets that follow the MyPlate recommenda-
tions and the Dietary Guidelines for Americans, 2010,17%:27
Vegetarian diets are also appropriate for school-age chil-
dren if they provide sufficient energy, complementary
protein foods, a variety of foods, and adequate levels of
intake of vitamins and minerals.! By meeting an individual
child’s energy needs, protein is spared for tissue repair and
growth.

Vitamins and Minerals

Dietary Reference Intakes (DRISs) for vitamins and min-
erals have been established for the school-age and pre-
adolescent child. According to food-consumption surveys,
children’s mean intakes of most nutrients meet or exceed
the reccommendations. Still, certain subsets of children
do not meet their needs for key nutrients such as iron
and zinc, which are important for growth, and calcium,
needed to achieve peak bone mass (see the “Recom-
mended vs. Actual Intake” section on pages 333-334). Di-

etary Reference Intakes for these key nutrients are listed in
Table 12.2,28.29

Table 12.2 Dietary Reference Intakes for key .
nutrients for school-age children®®?

Recommended Daily

Allowances
5&.\ Iron (mg/d)  Zinc (mg/d) Calcium (mg/d)
48 years 10 £ 1000
& "U years 8 8 1300
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Common Nutrition
Problems

an,

@ List. two strategies for preventing dental
caries in school-age children.

During the last century, common nutrition problems have
shifted from problems of nutrient deficiencies to problems
of excess nutrition, such as energy, fat, and salt. During
middle childhood, some children still experience problems
such as iron-deficiency anemia and dental caries, especially
with easy accessibility to high-sugar foods. These nutrition
problems are addressed here, followed by a thorough dis-
cussion of prevention of nutrition-related disorders.

Iron Deficiency

Iron deficiency is not as common a problem in middle
childhood as it is in the toddler age group. According
to the NHANES 1999-2000 survey data, 4 percent of
6-to 11-year-old children were found to be iron deficient,
compared to 7 percent of toddlers.3 The American Acad-
emy of Pediatrics recommends selective screening for
iron-deficiency anemia for children who consume a strict
vegetarian diet without taking an iron supplement.3! The
CDC recommends screening children who have known
risk factors for iron-deficiency anemia, such as low iron in-
take and a previous diagnosis of iron-deficiency anemia.3?
Age- and gender-specific cutoff values for anemia are
based on the Sth percentile of hemoglobin and hematocrit
for age from NHANES III. For children $ to less than
8 years of age, the diagnosis of anemia is made if the hemo-
globin concentration is <11.5 g/dl and hematocrit <34.5%.
For children from 8 to less than 12 years of age, a hemo-
globin value <11.9 g/dl or hematocrit <35.4% is diagnostic
of iron-deficiency anemia. %32 Just as in early childhood, the
treatment of iron-deficiency anemia in the school-age child
consists of an oral iron trial for 4 weeks.3! General dietary
recommendations for preventing iron-deficiency anemia are
the inclusion of iron-rich foods, such as meat, fish, poultry,
and fortified breakfast cereals, and vitamin C-rich foods,
such as citrus juice or fruit, which enhance iron absorption.

Dental Caries

Approximately one in two children age 6 to 9 years has
decay in primary or permanent teeth.® Children with
poor oral health may also develop periodontal disease.
The amount of time that children’s teeth are exposed to
carbohydrates influences the risk of dental caries or tooth
decay (see the explanation of the carogenic process in
Chapter 10). Complex carbohydrates such as fruits, vegeta-
bles, and grains are better choices than simple sugars, such
as soft drinks or sports drinks and candy, in relanon‘ to
oral health and nutrition. Sticky carhohydrate-conmim.ng
foods, such as raisins and gummy candy, are strong caries
promoters. Fats and proteins may have a protective effect




image8.jpeg
Nutrltion Through the Life Cycle

« Choosin
oo £ snac]
L'"b(’hyd'a@& proteins, e

;ii:ios:fude.nml.carie
S continual]
also beneficial, Rinsing
yet, brushing teeth regy
ment of carjes,33 Iy jg ;

hat are combinations of
> and fats may decrease the risk of
s. Having regular meal and snack
¥ snacking throughout the day is
the mouth after eating—or, better
larly—also decreases the develop-
a4 Mportant that the school-age child
S::‘le';uoert:)hhave; source of fluoride, either from the water
SUPP]emenml;(')ug supplementation. Details about fluoride
s 1on were reported in Chapter 10.
= ha;l‘l?eg n;]lddle child.hood, children lose their primary
. sevex}—,al et l?nd beg}n.ro get their permanent teeth.
i teet are missing, children may experience
itficulty in chewing some foods, such as meat. Also,
the uthodon[ic appliances commonly worn by school-
age children may interfere with their ability to eat certain
fonds. Modifying food, such as by chopping meat or slic-
ing fresh fruit, can help.!

Prevention of Nutrition-
Related Disorders in
School-Age Children

& Describe prevention strategies for overweight/

@ obesity in school-age children.

The prevalence of overweight and obesity among children
is ar an alarming rate. Increases in prevalence of over-
weight and obesity are present in the adult population
and in populations of other countries, indicating that so-
cial and environmental factors may be having an impact.
Despite the increase in the prevalence of overweight and
obesity, analysis of dietary data from NHANES I, II, and
11T indicates no corresponding increase in energy intake
among children over the years. This finding suggests that
physical inactivity may be a significant contributing factor
to the increased prevalence of overweight.3* The problem
of increasing overweight in the United States negg:;,thpq
addressed from a public health perspective.” Furths
children who are overweight are at increased n,sigfo; S

veloping risk factors for chronic conditions, such g&%

diovascular disease and type 2 diabetes mellitus.>*

Children

Prevalence According to the NHAN
data, approximately 18.0 percent of chil
11 years are obese, with BMIs-for-age.
to the 95th percentile, with signifi
by race/ethnicity.’ In 2009-2010,

for age percentiles >95th"/?) as compared with 14,0 Percen;
of non-Hispanic White children ?nd adolescents, s

The prevalence of overwelgh( among childrey, has
increased over time. In fact, an intrasurvey increa,,e of
about 2 to 6 percentage po%nrs occurred.for most of the
gender, age, and racial/ethnic groups during the sjx Years
of the NHANES III survey. The most recent survey dag,
indicate that the prevalence of high BMI has appeareq o
have reached a plateau between 1999 and 2010.5 A4 e
tioned in the description of the growth charts, By dais
for children older than 6 years of age were not included in
the revised growth charts because of the known increaseq
prevalence of overweight for these ages in NHANEg i
Inclusion of this information in the revised growth chareg
would reflect a heavier population and would not p, i
healthy standard. Further analysis shows that the heayiesy
children are getting heavier. Extreme obesity is increas;ng
in prevalence and has been associated with high risk o
cardiovascular disease risk factors.?®

Characteristics of Overweight Children (.
weight children are usually taller, have advanced bone
ages, and experience sexual maturity at an earlier age thay
their non-overweight peers. From a psychosocial stand-
point, overweight children look older than they are, and
often adults expect them to behave as if they were older.
Health consequences of obesity, such as hyperlipidemia,
higher concentrations of liver enzymes, hypertension,
and abnormal glucose tolerance, occur with increased
frequency in obese children than in children of normal
weight.*” Analysis of data from the Bogalusa Heart
Study, a community-based study of adverse risk factors
in early life in a biracial population, confirms an increase
in chronic disease risk factors with increasing BMI-for-
age.® Increasing insulin levels, an indication of insulin
resistance, show the strongest association with increasing
BMI-for-age. Additionally, overweight children are more
likely to have more than one chronic disease risk factor,
especially those with BMI-for-age percentiles >99th.*

~ Type 2 diabetes mellitus, previously considered to be
a disease of adults, is increasing in children and adoles-

U.S. today, with up to 85 percent of affected
being either overweight or obese at diagnosis.”
18 to the recommendations of a panel of experts

S in children, any child who is overweight, which

Lby this group as having a BMI above the 85t

es beginning at age 10 or at puberty:
: a family history of type 2 diabe:

ce and ethnic groups, including
inic American, Asian and South
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Fredictors.ol C.hildhood Obesity Djer,13
critical permd‘s in childhood for the development of
obesity: gestation and early infancy, the period of 13[1\,(1)1
rebound, and adolescence. BM[ rebound is the normal j
crease in body mass index that occurs after BMI dec]i::ni
and reaches its lowest point, at abour 4 to 6 years of a e)s
and is reflected in the BMI-for-age growth chart. ﬁmd?:
suggest that the age at which BM] rebound ncc’u‘rs n\'nj
have a significant effect on the amount of body fat rh‘a‘t
the child will have during adolescence and into adulthood.
Early BMI rebound is defined as beginning beforé
5.5 years of age, while the average age of BMI rebound is
6.0-6.3 years. BMI rebound after age 7 is considered late.
Studies have shown that adolescents and adults who had an
early BMI rebound as children have higher BMI than those
subjects who had an average or late BMI rebound. Several
possible mechanisms may explain the relationship between
BMI rebound and subsequent obesity.*0 The period of
BMI rebound may be when children are beginning to ex-
press learned behaviors related to food intake and activity.
Early BMI rebound may be related to infants who were
exposed to gestational diabetes during fetal development
and consequently have high birthweights. Although more
study is needed, the conclusion is that preventive efforts
need to focus on these developmental stages.!3

Another predictor of childhood obesity is the child’s

home environment. Children from birth to 8 years of age
were followed over a 6-year period as part of the National
Longitudinal Survey of Youth.*! Associations between the
home environment and socioeconomic factors and the de-
velopment of childhood obesity were examined. Maternal
obesity was found to be the most significant predictor of
childhood obesity, followed by low family income and
lower cognitive stimulation.

Parental obesity is associated with an increased risk of
obesity in children.*2 In one study, parental obesity dou-
bled the risk of adult obesity for both obese and non-obese
children less than 10 years of age. An analysis of data from
NHANES Il indicated a higher percentage of overweight
Youth among children who had one obese parent as com-
Pared to those children who had no obese parents. The
Percentage of overweight youth increased further if both
were obese.* The connection between parental
Sty and obesity in children is likely due to genetic as
wellas environmental factors.*2

describes

Television Viewing and Screen Time on
lence of Overweight One of the Healthy
biectives is to increase the proportion of
ew television, videos,
- than 2 hours per day
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Table 12.3 Percentage of children and adolescents
Viewing television 2 or fewer hours per

day by race/ethnicity, gender, and family
income level®*

Children and Television 2 or

Adolescents Aged Fewer Hours
6 to 14 Years Per Day
2007
and Ethnicity
Hispanic or Latino 74.0%
Black or African 62.9
American

White 83.2
Gender

Female 80.7
Male 77.3
Family Income Level

(% Federal Poverty Level)

<100% 70.1%
100-199% 792
200-399% 80.5
400+% 86.6

© Cengage Leamning.

from 78.9 percent to 86.8 percent. Related data ana-
lyzed by race and ethnicity, gender, and family income
level are depicted in Table 12.3.64* Young children com-
monly have ready access to computers, video games,
and DVDs in addition to television. “Screen time” is the
term now used to describe the time spent in these seden-
tary activities, which directly competes with time spent
in physical activity. To date, there is limited research on
“screen time” as a contributor to pediatric overweight and
obesity. Most of the studies reported in the literature
are specific to television viewing. However, any of these
sedentary activities will likely have similar effects. The
American Academy of Pediatrics recommends that chil-
dren have no more than 2 hours each day of “screen time”
and that televisions and other screens be removed from
the child’s primary sleeping area.*®
Analysis of data collected during cycles 11 and 11T of

the National Health Examination Survey (NHES) revealed
significant associations berween the time spent watching
television and the prevalence of obesity in children and
adolescents.*” A dose-response relationship was detected.
For each additional hour of television viewed in the 12- to
17-year-old group, the prevalence of obesity increased by

2 percent. ;
A strong dose-response relationship between TV

viewing time and the prevalence of overweight was also
found in the National Longitudinal Survey of Labgr Mar-
ket Experience, Youth Cohort (NLSY), which consisted of




image10.jpeg
328

a nationally representa-
tive sample of youths
age 10 to 15 years.*®
The odds of hav-
ing a BMI above the
fsos:l:hl:::t:l;:‘!:hfor :lge zfid gender arf sig_nificamly greater
R e s who view more than 5 hours of televi-
Tt  compared to tho_se who watch 2 or fewer
e \l?u)n flauly. Approximately 33 percent of the
s whiio" v\iarchmg more than 5 hours of television per
¥, while only 11 percent watch 2 or fewer hours of daily
television, which is a Healthy People 2020 objective 645
According to NHANES III data, children age 11
"}ml_!gh 13 years have the highest rates of daily television
viewing ** Children, both males and females, who watch
four or more hours of television daily have greater body
fat and BMI than those who watch less television.
A school-based intervention program aimed at reduc-
ing third- and fourth-grade children’s television, video,
‘and video game use was shown to be effective in reduc-
ing television viewing and meals eaten in front of the
television. In addition, decreases in BMI and waist cir-
cumference were seen.’!

The proposed mechanisms by which television view-
ing contributes to obesity include reduced energy expendi-
ture by displacing physical activity and increased dietary
intake by earing during viewing or as a result of food
advertising.*’ Analysis of NHANES III data showed a
positive correlation berween intake and number of hours
of television watched.’® One study found that energy ex-
penditure during television viewing was actually signifi-
cantly lower than resting energy expenditure in 15 obese
children and 16 normal-weight children who ranged in age
from 8 to 12 years.*? Based on these findings, it is hypoth-
esized that television viewing does contribute to the preva-

lence of obesity, and that treatment for childhood obesity
should include a reduction in the number of hours Spent
warching television and videos and playing video and com-

puter games.

Addressing the Problem of Pediatrics
Overweight and Obesity ;
“An ounce of prevention is worth 2 pound
Recognizing the increase in the prevale
overweight and its associated chronic
American Academy of Pediatrics
statement in 2003 on the preventi
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To further emphasize the role of increased physical il
ity in the prevention of childhood obes?ry, the Counci| i,
Sports Medicine and Fitness and Co'uncll on School H
of the AAP released another policy statement in 2006
recommending that increased physical activity for childreq
be encouraged, monitored, and advocated for by pediarric
health care providers and public health officials. >+

These same principles for addressing pediatric
overweight and obesity were espoused in the expere
committee recommendations on pediatric obesity
published in 2007 and endorsed by the AAP.!° The P
committee’s evidence-based recommendations address
the topics of assessment, prevention, and treatment 5%

s ity 10.11,45,55
pediatric obesity- g st
(

| Assessment of Overweight and Obesity Body mags
index-for-age percentile is recommended as the Screening
tool for assessment of pediatric overweight and obesity, §
BMI-for-age percentile of greater than or equal to the 85ty
but less than or equal to the 94th is defined as overweight,
and a BMI-for-age percentile greater than or equal to the
95th is defined as obesity.!>!! Other components of assess.
ment include evaluation of the child’s medical risk, inclug-
ing parental obesity, and behavior risk, including dietary
and physical activity behaviors. It is also essential to evaly-
ate the child’s and/or family’s attitude toward and willing-
ness to make behavior changes.!%-!!

Prevention of Overweight and Obesity Al

children should be targeted for prevention of over-

weight and obesity throughout their lives. The expert
committee’s recommendations for targeted behaviors
in overweight and obesity prevention are described in
detail in Chapter 10 (see pages 288-289). The targeted
behaviors address healthy eating and increased physical
activity.!%5

Treatment of Overweight and Obesity The expert

committee’s recommendations for a four-stage approach

to treatment of overweight and obesity in pediatrics are
described in detail in Chaprer 10 (see pages 289-290).1"%
llustration 12.4 depicts suggested weight changes for 6-t0
11-year-old children during treatment of overweight and
obesity.!%*5 The four stages include:

ared Weight Management (SWM)
ehensive Multidisciplinary Intervention

Care Intervention (reserved for s&-

atment is for the child and fami\_}' 0
and physical activity behaviors for
fall into the overweight cares™”!
centile of 85th to 94th, the £

maintenance or a slowin of
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2 ive weight loss should be evaluated for high risk behaviors
;“u‘;_ Based on data from Spear, BA et al. Recommend
snd adolescent overweight and obesity. Pediatrics 2007; 120:5254. 5238

the rate of weight gain until a BMI-for-age percentile <85th
is achieved. For children with BMI-for-age percentiles of
95th to 98th, weight maintenance or gradual weight loss of
o more than 1 pound per week is the goal until the BMI-
for-age percentile drops to <85th. Weight loss not to exceed
2 pounds per week is the goal of treatment for those chil-
dren with BMI-for-age percentiles =99th until a BMI-for-
age percentile of <85th is achieved.!%45 See Case Study 12.1
on page 330.

An evidence-based analysis of intervention literature
showed positive effects of multicomponent, family-based
programs for children between the ages of 5 and 12 years.
Recommended components include parent training,
dietary counseling/nutrition education, physical activity
and addressing sedentary behaviors, and behavioral
counseling.*®

Some potential consequences of a weight-loss
program in childhood are a slowing of linear growth and
the beginnings of eating disorders. To reduce the risks
associated with weight loss in childhe
ensure nutritional adequacy of the
approach, and attention to the cl

in School-Age Chil

In the new DRIs, no
of fat per day in the
Studies have shown

s ion
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the Acceptable
(AMDR) for fat
hildren 4 to 18

discases. According to the DRIs,
Macronutrient Distribution Range
is 25 to 35 percent of energy for ¢
ears of age.2® .
/ The Dg:{Is do stress the importance of in_cludmg
sources of linoleic acid (omega-6 fatty acid) an
alpha-linolenic acid (omega-3 fatty acid)- Adequate
intake levels for these essential fatty acids have been
determined and can be found in Table 12.4. Sources
of linoleic acid include vegetable oils, seeds, nUts,
and whole-grain breads and cereals. Fish, as well as
flaxseed, soy, and canola oils, are good sources of
alpha-linolenic acid. (See Chapter 1 for a complete
list of food sources of linoleic acid and alpha-linolenic
acid.) A diet that emphasizes fruits, vegetables, low-
fat dairy products, whole-grain breads and cereals,
nuts, seeds, fish, and lean meats is recommended for
promoting nutrition and preventing cardiovascular
disease in school-age children.26

The American Heart Association and the
American Academy of Pediatrics have jointly issued guide-
lines for cardiovascular health promotion in all children
and adolescents and dietary recommendations.’’-¢* The
diet and lifestyle recommendations were further revised
in 2006.%! The recommended diet is consistent with the
Dietary Guidelines for Americans, MyPlate, and the DRIs,
including a recommended toral fat intake of 25-35 percent
of total calories.-26:27 Emphasis is placed on adequate in-
takes of omega-3 fatty acids, with a recommendation of
at least 2 servings of fish each week. Limiting the intake
of fruit juice, sugar-sweetened beverages and foods, and
salt is also recommended. For children over 2 years of age,
these guidelines recommend limiting foods high in satu-
rated fats (<7 percent of total calories per day), cholesterol
(<300 mg per day), and trans fatty acids (<1 percent of
total calories per day).’7:38:61:62

As discussed in Chapter 10 (see page 291), the National
Heart, Lung, and Blood Institute (NHLBI) convened a
panel of experts to develop evidence-based cardiovascular
health guidelines for pediatric care providers.® This panel
recommends universal lipid screening between the ages of
9 and 11 years as this age has been determined to be a
stable time for lipid assessment. The panel recommends
ardiovascular Health Integrated Lifestyle Diet
| ) for children with risk factors such as overweight
y as well as for children with a positive fam-
ry of early cardiovascular disease or risk factors
besity or primary hypertension. Children with
mias require further dietary restrictions to
DL cholesterol, (CHILD-2-LDL diet) and/
(CHILD-2-TG). Further restriction of di-
to 200 mg per day and avoiding trans
ch as possible are recommended.$7:58:63
. 292) for more information about the
-LDL, and CHILD-2-TG evidenced-
ns. Increasing soluble fiber intake,
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Case Study 12.1

Pediatric Overweigh;

akes him to his pediatrician for his annual checkup,

2 S ds (31 kg), plotted at the 95th percen(ile,_ and his hﬂgbt i5 50 incheg
Bl ey s Sy his age. His body mass index of
(1192275CL“; blet;lvsf:at :he 95th percentile for his age. His growth percentiles have been "

L m

Seven-year-old Timothy’s mother t:

i ars.
reasing over the last several yeal R Vg : i "
! Ti(iorhy's mother expresses concern to the pediatrician about her son’s weight. Hig

rs are both thinner than Tin?ot_h}ﬂ Timothy’s mother is obese,
E.];:e}:i:?:tﬁ:igzrnt‘r‘;ﬁ weight for height. Timothy is in t};le Selcfﬂd ghre;)de. He ndesv
the school bus to and from school. He par(lClPa(eS in the School .bunc rogram at his
school, but his parents gave him extra money in case he wants to buy some additional
la carte food items from the cafeteria or items from the ve.ndmg n@chmes. Af{er school,
Timothy and his brothers stay in their home with a babysitter unt.ll one of their parents
returns home from work. Timothy usually watches TV or p]}ays video games aftver school,
His parents leave snack foods—chips, cookies, anc? sodas.—ln the hou.se for thglr Sons to
have after school. His mother usually prepares their evenmg. meal, which consists ofa
meat, starch, vegetables, and a dessert item. After dinner, Timothy doe§ his homework
and then usually watches more TV with his parents. He usually has a dish of ice cream

before going to bed.

Questions

1. What is your assessment of Timothy’s body size based on his weight-for-age,
height-for-age, and BMI-for-age percentiles?
2. Whar suggestions do you have for Timothy’s parents about improving his eating
habits?
3. What suggestions do you have for Timothy’s parents for increasing his physical
i activity level?
4. Is it significant that Timothy’s mother also has a weight problem?

(Answers are located in the Instructor’s Manual for the Sth edition of
Nutrition Through the Life Cycle.)

hen counseling children and families on these

emphasizing weight management and physical activity,
13 mmendations.t2

and follow-up by a registered dietitian are also treatment
5.57:38,63 Employing behavior chxn&
theory and motivational interviewing may be use

recommendati

upplements

f foods do not require a vitamin and mineral
0 meet their nutrient needs. The American
iatrics recommends vitamin and mineral
for children who are at high risk of
deficiencies or have one or more.”!
91 for a list of children at risk for

Genderand Age
Children 4-8 years 1088
Boys 9-13 years
s ral supplements are given t0
, plement should not exceed
al for age. Parents shguld be
of vitamins and mmeral;
- Intake levels designate

“See Chapter 1 for a list of food sources. 5
source: Based on data from The Institute o
Board. Dietary Reference Intakes for ene
and amino acids. Washington, D.C.: N
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Pl of chikdren and their familics bonedimener
jatric emergency department found that 12 p::\-re araf
families reported. use of at least one form of com Tem of
and nlrgrnanve medicine (CAM) o i po;,":.er'h
children. Children who were treated with CAM w);re l:kcllr
10 have @ ca.relvakcr Whl.) also used CAM 64 It is in\P()rt:ny
,,obuin (hls.m'formanon‘from parents and caretakers u:
part of the ch}ld s health history. The use of herbal supy le-

ts, botanicals, and vitamin/mineral supplcmemspxz
a more prevalent practice by parents of children wix;
special health care needs (see Chapters 11 and 13)

pietary Recommendations

Describe the components of a healthy diet
during middle childhood and preadolescence

~ as recommended by health and professional
organizations and agencies.

The basic dietary recommendation for school-age and pre-
adolescent children is to eat a diet of a variety of foods,
which is why it remains so important throughout these
school years for children to have a variety of foods avail-
able to them. The available food environment will affect
children’s food choices. Parents and other adult role mod-
¢ls need to continue to model appropriate eating behaviors
for children.

Dietary recommendations, as outlined by the USDA
in the Dietary Guidelines for Americans and MyPlate,
apply to school-age children as well as to other segments
of the population.'”?” Professional organizations, such as
the American Heart Association, the American Academy
of Pediatrics, and the Academy of Nutrition and Dietetics
(formerly the American Dietetic Association), have also
ﬁ:ﬁed positions on dietary guidance for healthy
, supporting the federal guidelines.?-¢165

nmendations for Intake of Iron,
Fat, Calcium, Vitamin D, and Fluids

iron nutrition is still important du;ing
childhood and preadoleseence to prevent iron-
anemia and its consequences. According ﬂ::

——_ Chapter 12: Child and Presd

preschcol—age years,

adequate intake of iron otal Fiber Sum of dietary fiber

is still i b sirdond

i important. The Dietary Fiber Complex
inclusion of iron-rich carbohydrates and lignins naturally
foods—such as meats, occurring and found mainly in

fortified breakfast ce-
reals, and dry beans
and peas—in children’s
diets is important. A
good vitamin C source,
such as orange juice,
will enhance the ab-
sorption of iron. (See
Chapter 1 for a more
complete list of high-iron foods.)

the plant cell wall. Dietary fiber
cannot be broken down by human
digestive enzymes.

Functional Fiber Nondgestible
carbohydrates including plant,
animal, or commercially produced
sources that have beneficial effects
in humans.

Fiber As reported in Chapter 10, many health effects of
fiber intake have been identified—including prevention of
chronic disease in adulthood, such as heart disease, certain
cancers, diabetes, and hypertension. The new recommen-
dations for total fiber intake based on the DRIs can be
found in Table 12.5. Total fiber is the sum of dietary fiber
and functional fiber. Earlier recommendations were based
on dietary fiber.2¢

To increase the dietary fiber in children’s diets, par-
ents and caretakers can begin by increasing the amount
of fresh fruits and vegetables and whole-grain breads and
cereals being offered. High-fiber fruits, such as apples
with peels, have about 3 grams per serving, while fruit
juices are low in fiber. High-fiber vegetables, such as broc-
coli, have about 2.5 grams per serving. Whole-grain breads,
cereals, and brown rice have about 2.5 grams per serving.
High-fiber cereals, such as bran flakes and raisin bran, have
about 8 to 10 grams per serving. Served alone, these high-fiber
cereals may not be well accepted by young children, but they
can be mixed with other cereals or used in recipes for
food items such as muffins. Dried beans and peas are
also excellent sources of fiber, providing 4 to 7 grams of
fiber per Y-cup serving.*®

Fat Food intakes that follow the recommendations of
the Dietary Guidelines for Americans and MyPlate pro-
vide an appropriate amount of fat for school-age and pre-
adoleseent children.'™?” As discussed in the “Nutrition
and Prevention of Cardiovascular Disease in School-Age

12.5 Adequate intake of total fiber?®

Total fiber, g/day
25
3

26

¢, Food & Nutrition Board
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section, healthy diets include whole-grain
cereals, beans and peas, fruits and vegetables,
ry products, and lean meats, fish, and poultry.
b in fat, especially those high in saturated fat
e farty acids, should be k?pt to a minimum. How-
mee; Chi!dppr?pnate amount of dietary fat is necessary o
Ry rens ngeds for calories, essential fatty acids, and
uble vitamins,

Calcium and Vitamin D The recommendations for ad-
€quate daily intakes of calcium are 1,000 milligrams for
children aged 4 to 8 years and 1300 milligrams for chil-
dren 9 through 18 years.2$ The higher recommendation for
older children reflects the fact that most bone formation
DCVCur_s during puberty. Adequate calcium intake during
this time is necessary to achieve peak bone mass, which
may prevent osteoporosis later in life.5”

_Good sources of calcium are listed in Chapter 1. It is
dn.fficult to meet the higher recommendations of calcium
without the inclusion of dairy products, preferably low-fat
dairy products. One cup of skim or low-fat milk contains
about 300 mg calcium. Calcium-fortified foods such as
fruit juice and soy milk are also available for children such
as those on a vegan diet.

Adequate vitamin D is needed for calcium absorption.
The American Academy of Pediatrics doubled the recom-
mended amount of vitamin D for all healthy infants, chil-
dren, and adolescents from 200 IU per day to 400 IU per
day in 2008.%% The revised DRI for calcium and vitamin D
set the Recommended Dietary Allowance (RDA), a value
that meets the needs of most people, at 600 1Us per day for
children 4 to 18 years of age.?® Main sources of vitamin D
include exposure to sunlight, vitamin D-fortified foods
such as fortified cereals, and vitamin D—fortified milk
(100 IU per 8 ounces).*® Children who are at risk for vi-
tamin D deficiency include those with increased skin pig-
mentation, including African-Americans and Hispanics,
and those with limited sunlight exposure. For children
whose calcium and vitamin D intakes are inadequate or:
who are at increased risk for vitamin D deficiency, supple-
ments need to be given under the guidance of a physician
or registered dietitian. ¢

Lactose Intolerance Lactose intolerances
monly seen in older children than i

a common cause of abdominal pain.
is a clinical syndrome of one or 1
symptoms, such as abdominal pai
flatulence or bloating, after
lactose-containing foods
sorption, the disorder
intolerance, is caused by
because of the low a
Lactase breaks down
and milk products.®

absolute absence of the enzyme. Pr%maryA lactase defy.
ciency is especially _comn'mn in cer(?}m racial ang ethny
groups, including Hlispanics (50 to 80 percent), Blacj i
‘Ashkenazi Jewish people (60 to 80 percent), and Asiang
and Native Americans (nearly 100 percen[):@ A“eCred
individuals have varying degregs of lactf)se intolerape,
and dairy products should .be included in (hyir diets 4,
individually tolerated. Having lactose-containing food,
in small amounts, spaced throughout the day, and e
with other foods may be tolerated by many people it
lactose intolerance. Additionally, yogurts, cheeses, i
lactose-reduced dairy products have lower lactose Conteng
and may be well tolerated. Secondary lactase dEfitiency
can be caused by injury to the small bowel, such as from
an acute infection. The underlying condition shoulg be
treated, and often the elimination of lactose from the gie;
is not necessary at all, but milk products should deﬁmtely
be resumed once the underlying condition has resolyed,
The concern with both primary and secondary lactase de.
ficiency is to avoid the total elimination of dairy products
from the diet when it may not be necessary, as these foods
are important sources of calcium, vitamin D, and other
5'69

nutrient:

Fluids School-age children need to drink enough
fluids to maintain adequate hydration especially during
periods of physical activity. Adults who are supervising
children’s physical activities need to make sure that chil-
dren drink fluids before, during, and after exercise. The
thirst mechanism may not work as well during exercise,
and children may not realize that they need fluids. Cold
water is the best fluid for children and they should have
free access to water particularly during school hours.®
Sports drinks, which contain 4 to 8 percent carbohydrate
and diluted fruit juice, are most appropriate for children
who are participating in prolonged vigorous physical
activity, especially in hot and humid climates.”’ Some
sports, such as football and hockey, require special pro-
tective gear that may prevent the body from being able
to cool off. Children should never deprive themselves
of food or water in order to meet a certain weight cat-
egory, such as in wrestling. Children should not be given
rinks or undiluted juice, because the carbohydrate
00 high to be hydrating and could cause stomach
nausea, and diarrhea.”! Energy drinks should
onsumed by children because they contain high
eine and other stimulant substances, such
plant extract that contains caffeine. In-
of sports drinks and energy drinks can
nt amount of calories from carbohy”
t and possibly contribute to excessi¢

. |
children consume more sof
ren do, but not as m¢
c D :
increase in consumpti
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with age. Children’s consumption of
peverages has in.crl sed over time, with a 20 percent
ncrease among children age 6 to 11 years from 1988

10 2004, On average, sugar-sweetened beverages add
229 calories per day to the school-age child’s overall
energy intake, with most of the sugar-sweetened beverage
calories being consumed at home.”? Children with high
consumption of regular soft drinks (more than 9 ounces
per day) consume less milk and fruit juice than do those
with lower consumptions of regular soft drinks. According
10 analysis of NHANES II1 dara, overweight children
have a higher proportion of their energy intake from soft
drinks than non-overweight children do.?* A study of 548
ethnically diverse school-age children, with an average age
11.7 years, showed that BMI and the frequency of high
BMI greater than 95th percentile increased along with in-
creased consumption of sugar-sweetened beverages.”? Soft
drinks can contribute significantly to children’s overall
calorie and caffeine intake while contributing little to the
overall nutritional value of their diets and displacing more
nutritious foods. A study of 30 children 6 to 13 years of
age found that sweetened-drink consumption displaced
milk from children’s diets and resulted in intakes that were
lower in protein, calcium, magnesium, phosphorus, and
vitamin A but higher in calories.”* According to USDA
food-consumption data, children’s soft-drink consump-
tion increases with age while milk consumption decreases
ata time when calcium requirements are increasing.*%”
Children who ate fast food consumed more carbonated
non-diet beverages and less milk than children who did
not eat fast food.’® Diet soft drinks do not provide sugar,
and the aspartame content of diet sodas does not appear
10 pose a risk to healthy children.”” Soft drinks in excess
ecommended for school-age children because they

calories, promote tooth decay, and are nota

all suga r-sweetened
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project of the U.S. Department of
Agriculture (USDA) and the U.S.
Department of Health and Human

protein,

f
of

i > ¢ ; Services (DHHS), can be found
M/Al‘————-» _Carbohydrate (%) Pprogein (%) Ff:!“(’:/}.) pn:“‘/“"‘fllw“ Cholesterol in Table 1(2,6,7!4 -r’}’m table depicts
Males: Y Acids (%) (mg/d)  the mean percentages of total en-
st A 14 ergy from carbohydrate, protein,
Females: = 1 206 total fat, saturated fatty acid, and
6-11 years 56 14 cholesterol intake for 6- to 11-year-
2 it old males and females. According

1o to the data, both boys’ and girls’

B percent of total calories from fat

is within the recommended range

of 25-35 percent. However, both

boys and girls are exceeding the recommendation for to-
tal calories from saturated fat of less than 7 percent.6162.78
Cholesterol intake is well below the recommendation of
300 mg per day. Analysis of NHANES III data shows
that the percentage of energy from fat is higher for Black
and Mexican American girls and Black boys than for
White girls and boys.”” These differences are seen by
6 to 9 years of age in Black and Mexican American girls
and by 10 to 13 years of age in Black boys.

Mean calcium intake for school-age children of
1127 mg for 6- to 11-year-old males and 963 mg for
6- to 11-year-old girls falls short of the Recommended
Dietary Allowance of 1300 mg for 9- to 13-year-
olds.?®7 Table 12.7 depicts a further analysis of chil-
dren’s diets in relation to dietary fiber, sodium, and
caffeine intake. School-age children’s caffeine intake
has risen dramatically for both males and females from
the preschool years, indicating an increased consump-
tion of caffeine with age. This coincides with an in-
crease in soft-drink consumption. Thirty-three percent
of U.S. children report consuming fast food on a typi-
cal day. Children who eat fast food consume more total
energy, more total fat, more total carbohydrates, more
added sugars, more sugar-sweetened beverages, less
fiber, less milk, and fewer fruits and non-starchy vege-
tables than children who do not eat fast food.”® Analy-
sis of food consumption data indicates that snacking
among children has increased over the years, and the

Table 12.7 Mean dietary fiber, sodium, and caffeine

intake of 6- to 11-year-old children’®

Gender Dietary Fiber ~ Sodium  Caffeine
(®) (mg) (mg)
13.6 3062 1 W
14.5 2875 16.1

‘mm of Agriculture, Agricultural Research Service,
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0 percent in 1977 ks to energy intake has increased from

Aot 0 25 percent in 1996.50
e Orbdtlanii ;tz’rhe NHANES 111 data, children age 6 to
from bever, out 20 percent of their total energy intake
- ages, with milk, soft drink: d juice drinks be-
B the largeetieoninibommbaie i e
e | Sl'gniﬁcan[]y . chilsrs' g Drinking who.le milk contrib-
REEE :‘e]’l]vs sa.turate{i fat intakes.
Baringi it A quality is provided by the Healthy
Bhichril e 4% f’ available at WWW.}_\Sda.gOV/Cin),
NG a from the ongoing National Health and
s hlnatfon-S‘xrveys.’“ The HEI measures the
o l_lc an individual’s diet conforms to the Di-
Standard; ;: me; for Americans and uses the food-group
L n:)un in MyPryamid (now MyPlate).”?” The
i €asures Foral and saturated fat intake, choles-
b ¢, sodium intake, and variety. According to the
Ost recent 1999-2000 data available, the average HEI
score f9r children age 7 to 10 years was 66.0 out of 100,
indicating that their diets needed improvement.®! Females
aged 11 to 14 years had an overall score of 61.4/100 and
males aged 11 to 14 years had an overall score of 60.8/100,
demonstran’ng a decrease in HEI score as the child gets
older. Data indicate that children need to especially in-
crease consumption of whole fruit, vegetables, and meats
and need to decrease consumption of saturated fat and so-
dium to improve their diets.®!

Cross-Cultural Considerations

One of the overarching goals of Healthy People 2020 is to
“achieve health equity, eliminate disparities, and improve
the health of all groups”.¢ The reasons for the health
disparities are complex but may include genetic variations,
environmental factors, and health behaviors, including
diet. Access to community-based, culturally competent,
linguistically appropriate preventive health care is needed
to eliminate these disparities.

A unique characteristic of every ethnic group in

America is its culturally based foods and food habits.5
As discussed earlier, children learn food habits within the
context of their family’s culture. It is important for a health
care professional to try to learn as much as possible'about
the foods and diets of the ethnic groups served, includ;
where food is purchased and how i
next step is to evaluate the dieg
culture. Which foods or food
benefits and should be encor
have harmful effects on health
or modified? For example,
population, it is important
try of origin. Latino i
Central America, South
habits are unique !
ample, Central A
corn. Fruits and
These dietary

However, lard is the most commonly used fat. Encoyy,
ing Central Americans to use a yegetable oil insteaq o
Jard is an example of a modification of a food Practice g,

make it healthier.

Vegetarian Diets

Young children who are FonSUmin{; vegetarian djey

are usually following their parents’ eating Practice

Preadolescents, on the other hand, may choose to fgll()v;
a vegetarian diet independently of the family, Motivareq
by concerns about animal welfare,_ ecology, and He
environment.! A vegetarian diet is a socially acceptable il

to reduce caloric intake and may be adopted by adolesceng
with eating disorders (see Chapter 14). A Vegetariy,
Food Guide Pyramid with suggested numbers of sep,.
ings from different food groups has been developeq 5
Providing adequate calories, protein, calcium, zing,
iron, omega-3 fatty acids, vitamin B,,, riboflavin, apq
vitamin D is essential in planning vegetarian diets for

children.!5%

Physical Activity
Recommendations

&% | ist two strategies that parents/caretakers can
employ to encourage school-age children to be
more physically active.

Physical activity has many proven health benefits, includ-
ing prevention of chronic diseases such as coronary heart
disease, building muscle strength, and controlling energy
balance. Physical activity is one of the health behaviors
that are important to establish in childhood as part of a
healthy lifestyle that will continue into adolescence and
adulthood. With the increased prevalence of childhood
obesity, increasing physical activity and decreasing sed-
entary behaviors become important factors in controlling
childhood overweight.’®

‘Recommendations vs. Actual Activity

: i‘;:i,s recommended that children engage in at least
60 minutes of physical activity every day.!-27 Strategies for

include:

00d example by being physically active
es and joining their children in physical

children to be physically active at home,
and with friends.

and video/DVD watching, computet
ing, time at the computer, and
play by alternating with
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has already been mentiq it i

“‘.,:,,,, time” for children h:l'f:::;';,',:(:'""“"“’
Jbours per day, which is a Healthy pey st
Jelevisions and other screens, such a5 com,

W from children’s bedrooms 4 Addi
physical activity and daily physical educars nmp'.n“"
naﬂﬂ"‘“" at schools and during a!ur-xol:, ilmﬂd
yms. The A'“’"““V"“d‘m)‘ of Ptduuu:wr’ bipeig
F"',,,,.,‘ schools establish policies that promore phos.
cal activity in uft'scmngs, implement physical ed B
health education curricula, provi e,

ical activity, and include par,

e acivitcs ™ As of 2006, only 7.5 porarer T i
dle and junior high schools required daily physical m‘; 2
caion for all students ¢ Healthy People 2020 ob‘ycc:rv‘c.;
inclode increasing regularly scheduled elementary school
secess i the U.S. and the proportion of trips that school-
'm make to school by walking (one mile or less)
and by bicycling (two miles or less). In order to meet
these goals, communities need to ensure that there are
safe places for children to walk and ride their bicycles.
The “built environment™ is the term used to describe the
overall structure of the physical environment of a child’s
ity.* The physical environment can be conducive
10 a healthy lifestyle by providing safe places such as
for children to play in, sidewalks for walking to
school, or bike paths. Or the physical environment can be
2 barrier to a healthy lifestyle. In addition to the distances
children must walk to school, parents are also concerned
bout traffic danger, followed by concerns about crime
and weather.® Programs such as the “walking school
bus” and the national Safe Routes to School Program help
concerned parents, health professionals such as pediatri-
cians, and other community leaders establish safe “buile
;  in their communities (see the “Resources™
section). Safety measures, such as wearing a helmet when
biking, need to be employed. Communities can also of-

de extracurricular

p—

nmmwmdﬁ?’m
ior rather than predictors. The determinants s fater
MﬁulxﬁvhanMM el
related. More work needs 10 be doe in this are2, but
ymﬂmmlmaﬁqwﬂwh|

® Girls are less active than boys.

® Physical activity decreases with age-

® Seasonal and climate differences are seen in chil-

dren’s activity levels.

® Physical education in schools has decreased.

Sdmmmabodnkyhnwb"
in promoting physical activity. In addition, parents have
direct and indirect effects on children’s physical activity
levels.

Organized Sports

Many school-age and preadolescent children participase in
organized sport activities, through schools or ocher com-
munity organizations. An analysis of NHANES I data
indicates that children who participate in team sports and
exercise programs are less likely to be overweight as com-
pared to nonparticipants. The American Academy of Pedi-
atrics (AAP) recognizes the fact that organized sports for
children have become widely accepted in our society and do
AAP recommends thar children be involved in sports that are
appropriate for their physical and cognitive development.®
Emphasis should be placed on having fun and on family
sports should not take the place of regular physical activ-
iy, such as physical educarion in school and free play.*®
‘The proper use of safety equipment, such as helmets, pads,
mouth grards, and goggles, should be encouraged. The AAP
Warns against intensive, specialized training for childrea.
Coaches should be educated about developmental and safery
jssues.*® Recommendations for sports participation by chil-
dren stress the importance of proper hydration.

Nutrition Intervention
for Risk Reduction

List three strategies that school health

programs can use to promote healthy eating
*k is the position of the American O Association (ADA,
‘now the Acadeny of Nutrition and Distencs), Schoal Nuwrtien
[t ition [SMA). and Sociesy for Nuzison Education (SNE).
. comprehensive. integrated nutrtion EMVices 0 sThodls.
through grade |2 are an essental companent
chao wpmgnmamw\ihmwe::\e
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Nutrition Education il B0 il i e B
Tikos it educarion programs have been more behaviorally g 00
Pating in physical activity emphasizing disease risk reduction as well as epp,. &
¢ Tts of a healthy lifestyle that M3y health. The CDC has published “Guidelines for Sq 5
isease in childhood and into adolescence Health Programs to Promote Lifelong Healthy ool

i ¢ / Ezmg!\
4 prime time for learning (see Table 12.8).2

on and learning healthy lifestyle be- Nutrition Integrity in Schools

Pouring Rights haviors. Nutrition " o N LA ;. .
between sct o education studies have e s ockeiom (AT
schools and soft-drink strition and Diet
cmpmmsm,w,m;m;;s been conducted in now the Academy of N 3 ‘e‘f;! that schogyg
iy S'VE 3 percentage of the profits school settings as well and the commuunicy - = ey Al s
‘,":0't sales in exchange for as outside of schools.
ik e only that soft- Some of these programs PR
€Ompany’s products on the have been knowledge- provision of meals through the National School Lunch o
Gr."ws' based nutrition educa- and the School A ] E!egmg Part of the
‘C-;unpm.e Foods Foods soic tion p BN AR total education program
0 children in food service 2, g nsiis !
during meal times that (‘:r\c::: focus on improving the —The American Dictesic \ssnu-m:mn:;:e %:;x:( o
With the federal meal programs knowledge, skills, and H and Dieverny)
———]  2ttit0des of children  Nytrition integrity in schools is defined as ensuring thar 5))

foods available to children in schools are consistent with
the U.S. Dietary Guidelines for Americans and the Dietary
Reference Intakes.?”-2* School nutrition programs are al
to reinforcing healthy eating habits in school-age chilg, en.
Table 12.8 Recommendations for school heal Sound nutrition policies need the support of the commy

Programs promoting healthy eal and school environments, and these must involve stud
in order to be successful. Preparing community leaders for
involvement in policy development is one of the nutrition

1. Policy: Adopt a coordinated school nutrition policy that
promotes healthy eating through classroom lessons and o
a supportive school environment. integrity core concepts.” Training food-service personnel,
teachers, administrators, and parents is an integral part
of this process. The school environment must be one th

2. Curricalum for nutrition education: Implement nutrition
education from preschool through secondary school
as part of a sequential, comprehensive school health
education curriculum designed to help m%“
healtky earing behaviors. &
3. Insiruction for students: Provide nuty
through developmentally appropriate, cu
relevant, fun, participatory activities

learning strategies. i
4. Integration of school food service and m I carte items in addition to standard

education: Coordinate school food - e increase revenue. One study showed that

nutrition “d““n"" and with other #students in schools with 3 la carte items ate

the comprehensive ScelRES fuits and vegetables than did students at

messsges on healdy SR Y la carte program.* In the same st
5. Training for school staff; P : g hine, students’ mean intake of
¥ 11 percent. Data from the third
Assessment study in 2003

supports healthy eating and exercise patterns. Foods
from vending machines and snack bars often do not sup-
port healthy eating and may undermine sound nutrition
programs. However, in some underfunded schools. vend-

e proceeds are important sources of rev
e pouring rights contracts with so

-drink

only 17 percent of elemen- :
machines in 82 percent of :
sold in 71 percent ot
of middle schools. The

and 3 la carte items
dense foods and bev-
es and candy.™ I

A ﬁ“foodst‘f
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The American Academy of Pediatrics (AAP) Com-
mittee on _Sghonl Health has issued a policy smur‘.wm
about nutrition concerns regarding soft-drink consump-
rion in schools. The AAP advocates for the eliminaiin
of sweetened beverages in schools and their replacement
with beverages such as real fruit and vegetable juices
water, and low-fat white or flavored milk. Vended fon
or drink contracts are discouraged, and the health and
qutritional interests of students should form the foun-
dation of nutritional policies in schools.®® The AAP has
also issued a policy on physical fitness and activity in
schools (see the “Physical Activity Recommendations”
section).®
The School Health Index (SHI) for Physical Activity,
Healthy Eating and a Tobacco-free Lifestyle is a self-
assessment and planning tool for schools that is offered
by the National Center for Chronic Disease Prevention
and Health Promotion, Centers for Disease Control and
Prevention.”” The SHI helps schools:

o Identify strengths and weaknesses of health and
safety policies and programs.

@ Develop an action plan for improving student
health, which can be incorporated into the School
Improvement Plan.

o Engage teachers, parents, students, and the commu-
nity in promoting health-enhancing behaviors and
better health.””

The SHI has eight different modules for elementary
schools and middle and high schools in the self-assessment,
which correspond to the eight components of a coordinated
school health program as depicted in Illustration 12.5.
Each module consists of a score card, a questionnaire with
guidance for arriving at a score, planning questions, and
recommendations for implementation. Illustration 12.6 on
the following page is an example of items on the Nutrition
Services score card. Health topics covered by SHI include
physical activity and physical education, nutrition, tobacco
use prevention, asthma, unintentional injury, and violence
prevention (safety).?”

ssment of a school-age child can iden-
ted concerns that pertain to the child’s
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lllustration 12.5 SHI figure.”
Coordinated

SHI Modules Based on CDC’s
School Health Program Model

overall health status. Components of a nutrition assess-

ment include a food/nutrition-related history, pertinent

biochemical measurements, anthropometric measurements

such as weight, height, body mass index percentile, and

medical history. According to Bright Futures: Guidelines

for Health Supervision of Infants, Children, and Adoles-
cents, school-age children should be routinely screened
for anemia and dyslipidemia by measuring pertinent bio-
chemical indices, as listed in Table 12.9.%8 Based on this
information, the nutrition professional can identify any
nutrition diagnoses, design a nutrition intervention plan
with family input, and make a plan for monitoring and
evaluation (see Table 2.10 for the four steps of the Nutri-
tion Care Process).

Model Programs

The National Fruit and Vegetable Program, formerly the
“S A Day” program, is a public—private partnership of the
Centers for Disease Control and Prevention, Produce for
Better Health, and other health organizations. Its public
health initiative is called Fruits & Veggies—More Mat-
ters and reflects the U.S. Dietary Guidelines in terms of
recommendations for fruit and vegetable consumption.
Educational resources are available for parents/guardians
and communities which provide fun ideas for encouraging
school-age children and their parents to increase their fruit
and vegetable intake.””

Model Program: High 5 Alabama The purpose of
this study was to evaluate the effectiveness of a school-
based dietary intervention program in increasing fruit and
vegetable consumption among fourth-graders.!® Twenty-
eight elementary schools in the Birmingham, Alabama
metropolitan area were paired within three school dis-
tricts based on ethnic composition and the proportion of
students receiving free or reduced-price meals through the
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Hlustratio
" 12.6 School Health Index Nutrition Services Score Card for Elementary
Schools,

Module Nutrition Services

:ﬂlgumlen.

. Caref :

coriaing. oad and discuss ihe Module 4 Discussion Questions (pages 5-12), which

2. Circle lheqm?:: ‘&:r;’sp?gd Iac(;orlng descriptions for each item listed on this Score Card.
ria

3. After all questions VZ @ score for each item.

Score Card (photocopy befors using)

been scored, calculate th il Module Score and complete
t i e the overal ule
he Module 4 Planning Questions located at the end of this module (pages 13-14).
" Partialy Under  Notin
inPlebs  InPiacs Development.
N.1 Breaklast and lunch programs 3 2 Ly g
N2 Variety of foods in school meals 3 2 & 2
N3 Low-fat and skim milk available 3 2 y g
N.4 Meals include appealing, low-fat items 3 2 1 v
N.5 Food purchasing and preparation
practices to reduce fat content
N6 A la carte offerings include 3 2 1 0
appealing, low-fat items
N7 Sites outside cafeteria offer 3 2 1 0
appealing, low-fat items
N.8 Promote healthy food and beverage 3 2 1 0
choices
N.9 Adequate time to eat school meals o
N0 Collaboration between food service 2

staff and teachers

N.11 Degree and certification of food
servica manager

N.12 =rofessional deveiopment for foﬁd

service manager

N.13/8.1 Clean, safe. pieasant cafeteria

N.14/S.2 Preparedness for food e
COLUMN TOTALS: For each colur
the numbers that are circled and
sum in this row.

(If you decide to skip any.

sourck: Centers for Disease Control,

National School Lunch

was randomly assigmd‘ga
care control group. Ass
line (at the end of 1

fourth grade), and

of the intervcmionv incluge,
14 lessons, taught blweekly by
trained curriculum co“l‘din:
tors with assistance from g
regular classroom (each,r:
The parent component con.
sisted of an overview during ,
kickoff meeting and comple.
tion of seven homework
signments by the parent ang
the child. Parents were alsq
asked to encourage and sup-
port behavior change in their
children. The food»scrviCe
component consisted of foq.
service managers and Workers
receiving half-day training by
High S nutritionists in pyr.
chasing, preparing, and pro-
moting fruit and vegetables
within the High S guidelines,
Data analyzed included 24.
hour recalls from the students,
cafeteria observations, psycho-
social measures, and parent
measures.

Results indicate that mean
daily consumption of fruits and
vegetables was higher at year 1
follow-up (3.96 vs. 2.28) and
year 2 follow-up (3.2 vs. 2.21)
for the intervention group as
compared to the controls. At
year 1 follow-up, the mean
daily consumption of fruits
and vegetables was higher
for the intervention parents
as compared to control par-
ents, but no difference was
found at year 2 follow-up.
The intervention was found
to be effective in subsamples,
suggesting that the program
can be used with boys and
girls; African Americans and
European Americans; low-,
middle-, and higher-income
families; and parents of low,

- medium, and high educational

s found to be effective at chang-
consumption of fourth-grade

 are recommended to enhance

tion in changing parents
test the effectiveness of the
the regular classroom
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Table 12.9 Normal Values of B;

Parameters?! % Ochemical Nutritiona)

Test Normal Values

Jron Status
Hematocrit, % %
Hemoglobin, g/dl 3

Serum ferritin, ng/ml

15
Serum iron, meg/dl

60
Serum total iron binding capacity, meg/d| 350-400
erum transferrin saturation, % G
Serum transferrin, mg/dl 170-250

Erythrocyte protoporphyrin, mcg/dl .70
red blood cells

Dyslipidemia Screen

Total cholesterol

<170 mg
LDL cholesterol mg/dl

<110 mg/dl

“ource: From the Institute of Medicine, Food

SOURC

& Nutrition Board

Public Food and Nutrition
Programs

# Describe one component of the USDA’s Child
@Nutrition Program and explain how this
specific program addresses the health
of school-age children.

“It is the position of the American Dietetic Association
(now the Academy of Nutrition and Dietetics) that children
and adolescents should have access to an adequate supply
of healthful and safe foods that promote optimal physical,

cognitive, and social growth and development. Nutrition

assistance programs ... play a vital role in
101

meeting this critical need ...

—The American Dietetic Association (now the Academy of

Nutrition and Dietetics)

National child nutrition programs, which have had a fed-
eral legislative basis since 1946, contribute significantly to
the food intake of school-age children. The purpose of the
child nutrition programs is to provide nutritious meals to
all children. These programs can also reinforce nutrition
education, which takes place in the classroom. Since the
school year 2006-2007, schools are required to develop a
wellness plan that includes specific nutrition guidelines for
all foods in the school, including competitive foods“".Z
Child nutrition programs include the Natxon.al
School Lunch Program, School Breakfast Program, Ch.lld
and Adult Care Food Program, Summer Food Service
Program, and the USDA Fruit and Vegetable Program. %
Descriptions of several of these programs follow.

nal School Lunch Program

nment provides financial assistance to
in the National School Lunch Program

Chapeer 12: Child and Pread fescent Nutricon

339

ition

(NSLP) through cash reimbursements for all Iunchesh sﬁ::?
with additional cash for lunches served to needy ¢l e :
and through commodities.!91%% Schools must meet five ma-
jor requirements in order to participate in the NSLP:
1. Lunches must be based on nutritional standards-
2. Children who are unable to pay for lunches must re-
ceive lunches for frec o at a reduced price, with no dis-
crimination between paying and nonpaying children.
. The programs operate on a nonprofit basis.
. The programs must be accountable.

. Schools must participate in the commodity program.

In January 2012, the U.S. Department of Agriculture
released revised nutrition standards in the National School
Lunch and School Breakfast Programs, which marked the
first major changes in school meals in 15 years. The final
standards included:

® offering both fruits and vegetables every day of the
week; substantially increasing offerings of whole
grain-rich foods;
offering only fat-free or low-fat milk varieties;

® limiting calories based on the age of children being
served to ensure proper portion size; and

® increasing the focus on reducing the amounts of
saturated fat, trans fats, and sodium.

Table 12.10 depicts a National School Lunch Program
Meal Pattern that reflects the revised nutrition standards.
The NSLP is required to provide one-third of the DRIs
based on the child’s age or grade group. In addition, school
food-service personnel must make food safety a priority.
These programs must also meet the needs of children with
disabilities and special health care needs (see Chapter 13).
Although not federally mandated, schools are encouraged
to allow adequate time for children to eat their lunches.
Schools receive payments from the federal government
based on the number of meals served by category (paid,
free, or reduced-price).

School Breakfast Program

First authorized as a pilot program in 1966, the School
Breakfast Program is a voluntary federal program. Many
state legislatures have mandated breakfast programs
for their districts, especially in schools serving needy
populations.® In general, the NSLP rules also apply to
the School Breakfast Program. School breakfasts must
provide one-fourth of
the Dietary Reference
Intakes for the children
being served, based on
age or grade groups,
and comply with the
U.S. Dietary Guidelines
for Americans when
analyzed over a week’s

Commodity Program A
USDA program in which food
products are sent to schools for
Use in the child nutrition programs
ICommodities are usually acquired
for farm price support and surplus-
removal reasons.”
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Table 12.10 National School

Food Group

Fruit and Vegetables

Vegetables

Meat/Meat Alternate

Grains

e Grains

Lunch Program Meal Pattern

New Requirements K-12
4-1 cup of vegetables plus
4~1 cup of fruit per day
Weekly requirement for:

o dark gree

red orange

beans/peas (legumes

starchy

other (as defined in 2010 Dietary Guidelines)

Daily minimum and weekly ranges:
Grades K-5: 1 0z equivalent minimum daily (8-10 oz weekly)
Grades 6-8: 1 0z equivalent minimum daily (9-10 oz weekly)
Grades 9-12: 2 oz Equivalent minimum daily (10-12 oz weekly)

Daily minimum and weekly ranges:
Grades K-5: 1 0z equivalent minimum daily (8-9 oz weekly)
Grades 6-8: 1 oz equivalent minimum daily (8-10 oz weekly)

Grades 9-12: 2 oz equivalent minimum daily (10-12 oz weekly

At least half of the grains must be whole grain-rich beginning July 1,2012. Beginning July 1, 2014

all grains must be whole grain rich

1 cup
Must be fat—free (unflavored/flavored) or 1% low fat (unflavored

Table 12.11

Food Group

1
7-10 oz week

Grades 9-12: 1 0z
9-10 oz weekly)
Note: Quantity
2013-14. Schools
for grains after
requirement is §

Whole Grains /

Milk

ww.asda.gov

t program  Summer Food Service Program

for schools to allow

The Summer Food Service Program provides meals 1o

child

before school when 2 :
from needy areas when school is not in session,

t about the

Schools, local government ncies, or other public and

private nonprofit agencies operate these programs. The
federal government gives financial assistance to these pro
grams for providing meals in areas where 50 percent or
are from families whose

more of the participating childr:
incomes are lower than 185 percent of the poverty level

ctable substitution allowed) The Summer Food Service Program is an important source

mum and weekly ranges for grains: of food for many children from food-insecure families
o0z equivalent minimum daily

Team Nutrition

Team Nutrition is a program of the USDA’s Food and Nutri-
tion Service. The program is aimed at improving children’s
lifelong eating and physical activity habits through applica-
tion of information in the Dietary Guidelines for Ameri-
cans and MyPlate.'”2%1% Team Nutrition is a partnership
ﬂpdin:and private organizations, including private sector

: s, nonprofit organizations, and advocacy groups
interested in improving the health of the nation’s
Team Nutrition is an excellent example of a pro-
sses the establishment of healthy eating and
y patterns for children on multiple fronts.
ition operates through three behavior

 and technical assistance for child-
rvice professionals to help them
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serve meals that meet nutrition standards while tast.

ing and looking good.

5, Provide integrated nutrition education for chjl.
dren and their parents with the goal of establishing
healthy food and physical activity choice; part of
a healthy lifestyle.

3, Provide support for healthy cating and physical ac-
tivity by inv_ol_vmg community partners, including
school administrators and other school and commu-

nity partners.

Key Points

Chapter |

il

Communication channels utilized include: (1) food-
service initiatives, (2) classroom activities, (3) school-wide
events, (4) home activities, (5) community programs and
events, and (6) media events and coverage.'” Schools are
recruited to become Team Nutrition schools with the ben-
efit of receiving a resource kit of materials. Additional in-
formation is available on the Team Nutrition website at
www.fns.usda.gov/tn, The site includes activities for edu-
cators, parents, and students,'05

1. School-age and preadolescent children continue
to grow at a slow, steady rate until the adolescent
growth spurt.

2. Monitoring BMI-for-age percentiles is important
for screening for overweight or underweight.

3. Family mealtimes should be encouraged, as there is
a positive relationship betweer families eating to-
gether and the overall quality of the child’s diet.

4. A child’s food choices are being influenced by peers,
teachers, coaches, the media, and the Internet.

5. The prevalence of overweight and obesity continue to
increase in the school-age and preadolescent groups.

6. Complications of overweight and obesity in chil-
dren and adolescents, such as type 2 diabetes mel-
litus, are increasing.

7. Sedentary lifestyles and limited physical activity are
contributing factors to the increase in childhood
overweight.

8. School-age and preadolescent children are encour-

aged to eat a variety of foods and increase physical

activity as outlined by the U.S. Dietary Guidelines
for Americans an Plate. =
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ll,.c,q;duction

s chapter focuses on the growth and development of
Thool-a82 anvd.preadu]escenr children and their relation-
“hips © nutritional status. Children continue to grow
" ically ata stea_dy rate dur_ing this period, but develop-

ent from a cognitive, emotional, and social standpoint
s tremendous. This period in a childs life is preparation
for the physxcal anfi emon(.ma[ demands of the adolescent
rowth spurt- Having family members, teachers, and oth-
ers in their I.xves w.ho model healthy eating and physical ac-
vity behaviors will better equip children for mal{ing good
choices during adolescence and later in life.

pefinitions of the Life Cycle Stage

Middle childhood is a term that generally describes chil-
dren between the ages of 5 and 10 years. This stage of

owth and development is also referred to as school-age.
and the two terms are used interchangeably in this Chap[er?
Preadolescence is generally defined as ages 9 to 11 years
for girls and ages 10 to 12 years for boys. “School-age™ is
also used to describe preadolescence.

|mportance of Nutrition

Adequate nutrition continues to play an important role dur-
ing the school-age years in ensuring that children reach their
full potential for growth, development, and health. Nutrition
problems can still occur during this age, such as iron-defi-
ciency anemia, undernutrition, and dental caries. Regarding
weight, both ends of the spectrum are seen during this age.
The prevalence of obesity is increasing, but the beginnings of
eating disorders can also be detected in some school-age and
preadolescent children. Therefore, adequate nutrition and the
establishment of healthy eating behaviors can help to prevent
immediate health problems as well as promote a healthy life-
style, which in turn may reduce the risk of the child devel-
oping a chronic condition, such as obesity, type 2 diabetes,
and/or cardiovascular disease later in life.! Adequate nutri-
tion, especially eating breakfast, has been associated with
improved academic performance in school and reduced tar-
diness and absences.? Meeting energy and nutrient needs,
addressing common nutrition problems, and preventing nu-
trition-related disorders while establishing healthy eating and
physical activity habits will be discussed later in this chapter.

Tracking Child and
%adolescent Health

: two Healthy People 2020 objectives that
ifically relate to middle childhood and

lescence.

of the U.S. population.’

/'—__\ Chapter 12: Child and preadolescent N

0, children under 18 years of age comprised nearly
: Statistics regarding chil-
ly describedin Chapter 10

utrition ;ﬂ!

(see page 273). On the Middle Children
whole, non-Hispanic between the ages of 5 and
White and Asian 10 years; also referred t0 35

“school-age.”
Preadolescence he s1ag®
of development immediately
preceding adolescence: 9 10

i years of age for girls and 10 to
12 years of age for boys.

and Pacific Islander
children have berter
child well-being out-
comes compared with
the other large racial
and Hispanic origin
groups.** For example,
in 2009, nearly 1 of every 2 American Indian and African-
American children lived with parents who did not have
secure employment compared to 1 out of 4 non-Hispanic
White and Asian children. African-American, American
Indian, and Hispanic children continue to be more likely
to live in poverty than non-Hispanic White and Asian
children.3#

The environment in which a child lives affects the
child’s health status, including nutrition. In 2009, 7.5 mil-
lion U.S. children younger than 18 years of age did not
have health insurance.’ Lack of transportation is a signifi-
cant limitation for many families. In the discussions that
follow regarding nutrition during childhood, the recom-
mendations must always be considered in the context of
the individual child’s environment.

Disparities in nutrition status indicators exist among
races and ethnicities. For instance, the odds of being obese
are significantly higher for non-Hispanic Black children
and Mexican American children compared with non-
Hispanic White children.’

Healthy People 2020

A number of objectives in the Healthy People 2020 doc-
ument are specific to children’s health and well-being.
Table 10.1 lists Nutrition and Weight Status (NWS)
objectives related to food and nutrient composition
that pertain to the population aged 2 years and older.
Table 12.1 lists additional Healthy People 2020 objectives
that are pertinent to a discussion of middle childhood and

preadolescence.

Normal Growth
and Development

# Describe the expected pattern of growth of
@ a healthy child during middle childhood and
preadolescence.

During the school-age years, the child’s gr(»wth ¢
but the growth velocity is not as great as 1t was during
infancy or as great as it will be during adoles.cel\c& T}:ic
average annual growth during the school years is 7 poz‘}:ls
(3-3.5 kg) in weight and 2.5 inches (6 cm) in henghr.h ;h‘vu
dren of this age continue to have spurts of growth th

is steady,

B —
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Table | : 6
= Healthy People 2020 Objectives related to school-age children

Healthy People 2029 Objective Boscle ___Targe
NWS-2.1; ] " J 9.3% 21,39,
* nerease the proportion of schavols that do not sell or offer calorically sweeten®
beverages to students, 6.6% 18.6%
NWs-2.2. i : 6% 6%
2.2 Increase the Proportion of school districts that require schools to make fruits
Ot vegetables available whenever other food is offered or sold- 17.4% 155
NWS10.2:  Reduce the proporrion of children (aged 6 to 11 years) who are considered obesT, .
NWS11.2: Prevent inappropriace weight gain in children aged 6 to 11 years (Developmental).
PA-4: Increase the proportion of the Nation’s public and private schools that require
daily physical education for all students 3.8% 4.2,
Elementary schools 7.9% 8.6%
Middle, and Junior high schools. b i ¢
PA-6.2: Increase the proportion of school districts that require regularly scheduled clementary s L
school recess.
PA-8.2.2:  Increase the proportion of children and adolescents aged 6 to 14 years who view L Rea
television, videos, or play video games for no more than 2 hours a day.
5 4
PA-8.32:  Increase the proportion of children and adolescents aged 6 to 14 years who use a 93.3% 100%
computer or play computer games outside of school (for nonschool work) for no
more than 2 hours a day.
PA-13.2: Increase the proportion of trips to school of 1 mile or less made by walking
by children and adolescents aged 5 to 15 years (Developmental).
PA-14.2; Increase the proportion of trips to school of 2 miles or less made by bicycling

children and adolescents aged 5 to 15 years (Developmental).

SOURCE: ULS. Department of Health and Human Services

usually coincide with periods of increased appetite and
intake. During periods of slower growth, the child’s appe-
tite and intake will decrease. Parents should not be overly
concerned with this variability in appetite and intake in
their school-age children.

Periodic monitoring of growth continues to be im-
portant in order to identify any deviations in the child’s
growth pattern. Children should continue to be weighed
on calibrated scales without shoes and in lightweight
clothing. The child’s stature or standing height should
be measured without shoes and utilizing a height board
(see Illustration 10.3 in Chapter 10). A height board
consists of a non-stretchable tape on a flat surface like
a wall with a moveable right-angle head board. The
child’s heels should be up against the wall or flat surface,
and the child should be instructed to stand tall, look-
ing straight ahead with arms by the sides, during the
measurement. Both weight and height should be plotted

on the appropriate 2000 CDC growth charts, discussed
next.

The 2000 CDC Growth Charts

The “CDC Growth Charts: United States” ool
Soocian

tools for monitoring the growth of a child.!
charts, which are pertinent to the school-ag
weight-for-age, stature-for-age,

(BMI)-for-age for boys and girls and can be downloaded
from the CDC website www.cdc.gov/growthcharts
lede_charts.htm. As described in Chapter 10, the growth
charts are based on data from the second and third cycles
of the National Health and Examination Survey (NHES)
and the National Health and Nutrition Examination
Surveys (NHANES) I, II, and 1. However, weight data
for children greater than 6 years of age who participated
in NHANES IIT were not included because there was a
known higher prevalence of overweight for these ages. In-
corporating this information into the growth charts would
reflect an unhealthy standard.® Gender-specific BMI-for-
age greater than or equal to the 85th percentile but less
than or equal to the 94th percentile defines overweight,
while BMI-for-age values greater than or equal to the
95th percentile define obesity.!0.11

Hlustrations 12.1 and 12.2 depict the growth of
a !?ealthy child. A chart for weight-for-stature up t0 2
height of 48 in (122 cm) is also available for the younger
school-age child. As with the toddler and preschooler, it
18 the child’s pattern of growth over time that is impor-
tant rather than any single measurement. The tracking of
@ﬂ'foﬂn percentile is an important screening “"’_l 19
overweight and obesity as well as undernutrition. Wni
ect age of the child when plotting on the g0
the most current growth curves will help ©
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lllustration 12.1 2 to 20 years: Girls’
percentiles.8

2to 20 years: Girls

Stature-for-age and Welght-for~age Percentiles G

stature-for-age and weight-for-age

2

Nutrition

Chapter 12: Child and Preadolescent
L iugter i o Srisieties: MO

i _of-the-art statisti-
Applying state-of-t
Ca}]’ methods, the 2007 curves v;;ere
matched to the WHO under-five

curves and BMI values at age 19 years

RECORD # .
12 compare to the BMI cutoff useq -
ars St Faihers Saize 18 14 15 16 17 18 19 20 i A e
o A | Vet T Saw T—e—1 AGE (VEARS) Tl s

(BMI >25.0 kg/m?) and obesity

[Fo Calculate BMI: Woight (kg) + Stature

(BMI >30.0 kg/m?).!? The WHO
growth reference can be downloaded
from the WHO website at www
.who.int/childgrowth (see the “Re-

(em) + Statur,
or Welght () + Staure () » Sitre (s o ™ * 10000

Stature (in) x 703

sources” section). However, in most

SF 0T 11

mICA» a0

clinical settings in the U.S., the CDC

Growth Charts are used to monitor

the growth of children.

Physiological

and Cognitive
Development
of School-Age

Children

a,

Define BMI rebound and

NN

i

g

describe the consequences

I

m

of early BMI rebound.

NN
(NN

i

HIo-m=

Physiological Development

During middle childhood, muscu-

X

lar strength, motor coordination,

and stamina increase progressively.”

Children are able to perform more

RN

it

complex pattern movements, there-

fore affording them opportunities

i

i

to participate in activities such as

dance, sports, gymnastics, and other

—10:

== AGE (YEARS)=

Fkg

physical activities.

& 8 4
Revsed and corected Novernber 21, 2000.
SQURCE: Deveioped by the Nator ter for Health Statistics in collaboration with
178 Navonal Center for Chronic Disease Prevention and Health Promation (2000).
hitp:/fwww.cdc. govigrowthcharts/cdc_charts.htm

WHO Growth References

In 2007, the World Health Organization (WHO) released
8rowth references for older school-age children and ado-
l"“ﬂts, including height-for-age, weight-for-age, and
BM["""ageA” Unlike the WHO Child Growthl Standards
010 5 years, which were based on prospective growth
the growth reference for school-age ChIIC![Cn fmc:
adolescents was constructed using existing historica
darg, including the 1977 NCHS/WHO growth refer;anclg
S to 19 years, which was a non-obese sample.

5 6 7 8 9" 10 TSNS 45 16 17 18 19 2

0 During the early childhood
years, percent body fat reaches a
minimum of 16 percent in females

and 13 percent in males. Percent body fat then increases
in preparation for the adolescent growth spurt. This in-
crease in percent body fat, which usually occurs on aver-
age at 6.0-6.3 years of age, is called BMI rebound and
is reflected in the BMI-for-age growth charts.'> An carly
BMI rebound has been associated with an increase risk
of overweight and obesity (see Predictors of Childhood
Obesity section, page 327.) The increase in percent boc.iy
fat with puberty is earlier and greater in femal;s than in
males (19 percent for females versus 14 percent for males).
During middle childhood, boys have more lean body mass
per centimeter of height than girls do. These dlfferenFes
in body composition become more pronounced during
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Hlustration 12 3 2 10 20 years: Girls’ body mass index-for-age percentiles.®

210 20 years: Girls
Body mass index-lor—age percentiles

NAME ____—————

Nutrition Through the Life Cycle
Neon Thobighetmiirishe . 0

Parents need to be able to reassure
their child that these changes are most
likely not permanent; parents R

RECORD# —————  L.ed to be careful not to reinforce

e T — — preoccupation with weight and size,
BMI-  Boys may become concerned aboyy
developing muscle mass and need o
34— understand that they will not be able
to increase their muscle mass unti|
33— 4 i
middle adolescence (see Chapter 14)1
32—
Cognitive Development
*To Caiculats BMI Weign: 1) ” = ; ;
o e 40 s o S o 1000 29— The major de\e.lopmental achieve.
B 28— ment during middle childhood is
ok === self-efficacy, the knowledge of what
= #71 to do and the ability to do it. During
25 E=f 5]  the school-age years, children move
25 == 25— from a preoperational period of de-
24 % - 24— velopment to one of “concrete opera-
= % 23] tions.”” This stage is characterized by
= being able to focus on several aspec
22 %:#: 2] 4 cus on several aspects
= of a situation at the same time; be-
21 — 211  ing able to have more rational cause/
7 e
20 20— effect reasoning; being able to clas.
. : = 19— sify, reclassify, and generalize; and
- == = = 20 a decrease in egocentrism, which al-
= 3
lows the child to see another’s point
17 17 2
of view. Schoolwork becomes increas-
16 161 ingly complex as the child gets older.
15 = 16—  School-age children also enjoy playing
Jg“‘g 14— Strategy games, displaying growing
& cognitive and language development.
13— ; \
; During this stage, the child is
] 121 developing a sense of self. Children
: become increasing]! ependent and
E 1 "AGE VEARS 2 ecome increasingly independe :
9 are learning their roles in the family,
7 1
e R ) at school, and in the community
o Peer relationships become increas-
o1 Heain Statstos n ollaboraton wih 2 2 1
on  Preverton and Health Promotion (2000), ingly C nt, and children begin
peiena G : CDC gly important, and ¢

adolescence.! It is important to understand that BMI is not
constant throughout childhood. This is because height is a
component of the formula for BMI (weight in kg divided
by height in meters squared), and a child’s height is con-
stantly increasing as he grows. Plotting BMi-for-age per-
centile on the growth charts is the only way to know if a
child’s BMI is outside the normal range for his age. The
goal for children is not to strive for a certain range of BMI
values, as it is in adults, but rather to have a BMI-for-age
percentile within the normal range.

With the increase in body fat, preadolescents, esj
girls, may be concerned that they are becotniqgg{(
Parents need to be aware that an increase in h@dy :
ing this stage is part of normal growth and devel

o separate from their own families

by spending the night at a friend’s or
relative’s house. More and more time is spent watching tel
evision, playing video games, and being on the computer
and internet. Older children may be able to walk or ride 2
bicyele to a neighborhood store and purchase snack items:
Thus, influences outside the home environment play an 17
creasing role in all aspects of the childs life.

Development of Feeding Skills

and Eating Behaviors

With increased motor coordination, school-age ¢ i
develop increased feeding skills. During chlldhuum.h "
tild masters the use of eating utensils, can be :i";h(,m
in simple food preparation, and can be assignc:

ildren
the
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P
el-ﬂed o mealtime sugh as setting the table,
these casks, the child .le;\rns to contribute
e which boosts de.velopmg self-esteem. The
ofrhﬂ rasks can be mf‘regscd as the child gro
¢ same time the cl_nld is learning about dif]
food preparation, and some basic nutrj
Eating Behawol?s\ Parents and older siblings continue
o have the most fnfluen@ on a child’s attitudes toward
e and food ch().lCCS during middle childhood and pread-
slescence. The eating behaviors and cultural food practices
gud preferenfes of parents will influence the child’s foud
Jikes and dislikes. The feeding relationship berween parent
and child, as described in Chapter 10, still applies to the
school-age child. Parents are responsible for the food envi-
ronment in the home, what foods are available, and when
they are served. The child is responsible for how much she
eats.* Parents need to continue to be positive role mod-
¢ls for their children in terms of healthy eating behaviors.
They also need to provide the necessary guidance so that
the child will be able to make healthy food choices when
away from home.

By perform-
to the fam-
complexity
ws older. At
ferent foods,
tion facts,

ing

simple

?amil)’ Mealtime = Families should try to eat meals
together. When children are involved in school-related
activities, eating together is often difficult for families to
achieve because of the family members’ hectic schedules.
Regardless, eating together as a family should be encour-
aged, allowing time for conversation (see Illustration 12.3).
Excessive reprimanding and arguments should be avoided
during mealtime.

One study of 9- to 14-year-old children of participants
of the Nurses” Health Study II found a positive relationship
between families eating dinner together and the overall
quality of the children’s diets.!® Children who ate dinner
with their families had higher energy intakes as well as
higher intakes of nutrients such as fiber, calcium, folate,

lllustration 12.3 A family enjoying mealtime together.

SAIRPLET LA INNG A

iron, and vitamins By, B,,, C, and E. These chll.dren s
reported eating more fruits and vegetables, eating e
fried foods when away from home, and drinking fewer
soft drinks. The percentage of children who rCP"r[ed_caf-
ing family dinner decreased with the age of the child, indi-
cating that family dinner becomes more of a challenge as
children get older.!s

Outside Influences 'School-age children spend more
and more time away from home, which is an important
part of normal growth and development. Peer influence
becomes greater as the child’s world expands beyond the
family. The increased peer influence extends to attitudes
toward foods and food choices. Children may suddenly re-
quest a new food or refuse a previous favorite food, based
on recommendations from a peer.

Teachers and coaches have an increasing influence on
the child’s attitudes toward food and eating behaviors. Nu-
trition should be part of the health curriculum, and what
is learned in the classroom should be reinforced by foods
available in the school cafeteria. Vending machines present
in school as a source of extra funding can also reinforce
good nutrition with appropriate choices, or they can be a
source of high-fat, high-sugar foods and beverages (see the
“Nutrition Integrity in Schools” section, page 336).

Media Influence  In their expanding world, children
come under the influence of the media. Children want
to try foods they see advertised on television. One study
analyzed the commercials aired during Saturday morning
television programming and found that 49 percent of all
advertisements were for food.'® Of these food advertise-
ments, 91 percent were for foods or beverages high in fat,
sodium, or added sugars or were low in nutrients, which
is not in line with the recommendations of the U.S. De-
partment of Agriculture’s MyPlate (see Chapter 1).16:17
Fast-food establishments, with their playgrounds and
giveaways, are also attractive to children. With more and
more children having access to the internet, food compa-
nies are finding new ways to market
their products to children. The new
forms of marketing include “adver-
games,” online games that feature
the company’s product or brand
character; “viral marketing,” in
which children are encouraged to
send emails to their friends about a
product; television advertising on-
line, which blurs the lines between
advertising and entertainment; and
“advercation,” a combination of ad-
vertising and education. The impact
of online marketing on children’s
food choices needs further study."

nacking/ Snacks continue to con-
significantly to a child’s daily
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int 3 mi
su:k? During middle childhood, children cannot con-
ne large amounts of food at one time and therefore need

€quipped with nutrition education for making their own
food C}-I(MICES: and have some age-appropriate knowledge
and skill in food Preparation—assuming, of course, that
the family has adequate access to food. ; ;

;oo.d Preference Development, Appetite, and
atiety Food preference development, appetite, and

Chapter 10, Researchers have described the innate ability
of young children to internally control their energy intake
and their responsiveness to energy density. The internal
controls can be altered by external factors, such as child-
feeding practices. Studies in 9- to 10-year-old children
found that these older children were not as responsive to
f‘ﬂffg)’_denSity as young preschool-age children were.!® Ex-
ternal factors such as the time of day, the presence of other
people, and the availability of good food begin to override
the internal controls of hunger and satiety as children get
older.

Birch and associates, who have performed extensive
research in the area of the development of food preferences
and appetite control in children, have also examined the
relationships among children’s adiposity, child-feeding
practices, and children’s responsiveness to energy den-
sity.2? These researchers found that children of parents
who imposed authoritarian controls on their children’s
eating were less likely to be responsive to energy density. In
other words, these children were not able to listen to inter-
nal cues in energy regulation. In girls, regulation of energy
intake was inversely related to their adiposity. Heavier girls
were less likely to be able to regulate their intake based on

internal cues.

Body Irage/Excessive Dieting Parents who had dif-
ficulty controlling their own intakes seemed to impose
more restrictions on their children. A study of mothers and
their 5-year-old daughters found that this transfer of “re-
strictive” eating practices may begin as early as the pre-
school age.?! The more the mother is concerned with her
own weight and with the risk of her daughter becoming
overweight, the more likely she is to employ restrictive
child-feeding practices. These researchers hypothesize
that chronic dieting and dietary restraints, which are
commonly seen in adolescent girls and young women, may
have their beginnings in the early regulation of energy in-
take and may be related to the amount of parental control
exerted over the child’s eating.?

Young girls seem to have a preoccupation with weight
and size at an early age. With the normal increase in body
mass index or body fatness in preadolescence, many girls
and their mothers may interpret this phenomenon of
normal growth and development as a sign that the child

is developing a weight problem. By imposing controlg
and restrictions over their daughters’ intakes, Motherg
may actually be promoting the intake of the forbidden or
restricted foods.2? Similar results were found in S-year-olg
girls whose parents restricted palatable snack foods.23 Not
only did parental restriction promote the consumption of
these forbidden foods by the young girls, but these chil.
dren reported feeling badly about eating these foods. Early
“dieting” may actually be a risk factor for the developmem
of obesity.?* Dieting, which imposes restrictions, is sjm;.
lar to controlling child-feeding practices, which restricy
children’s intake. Both methods ignore internal cues of
hunger and satiety. These types of child-feeding Practices
not only contribute to the onset of obesity and possibly 4
nutritionally inferior diet but may also be contributing ¢,
the beginnings of eating disorders. Eating disorders are
discussed in more detail in Chapter 15.

Many studies of ethnic differences in body image and
body-size preferences have been conducted hypothesizing
that there are ethnic and gender differences in these pa-
rameters. The research conducted to date is not concly-
sive. One study of men and women of four ethnicities/
races—Black, Hispanic, Asian, and White—found that
ethnicity alone did not influence the preference for body
shapes or tolerance for obesity.25 In working with in-
dividual families, however, it is important to try to as-
sess their health beliefs and their preference for body
size, which may impact their readiness for nutrition
counseling.

Energy and Nutrient Needs
of School-Age Children

gt

g

Dietary Reference Intakes (DRIs), based on available sci-

entific data on the amount of nutrients needed to maintain

health and prevent chronic disease for healthy individu-
als and populations in the U.S. and Canada, have been
developed (1997-2010). DRI tables are provided on the
inside front cover of this book. Children need a variety of
foods that provide enough energy, protein, carbohydrate,
fat, vitamins, and minerals for optimal growth and
development.!

Explain what influences energy needs
of school-age children.

Energy Needs

Energy needs of school-age children reflect the slow but
steady growth rate during this stage of developmt‘"h"
Energy needs of an individual child are dependent on ¢ :
child’s activity level and body size. Equations for csnma“[_
ing energy requirements have been developffi g p‘”‘[m
the Dietary Reference Intakes, based on a child s[l;:"L “:;
age, height, weight, and physical activity level ‘d;h;‘f
Estimated energy expenditure (EER) has been





