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Changing eating and physical activity patterns of US children

Rachel K Johnson
Department of Nutrition and Food Sciences, 108 Morrill Hall, The University of Vermont,
Burlington, VT 05405, USA

The number of US children who are overweight has more than doubled over the last decade. This
change has broadened the focus of dietary guidance for children to address nutrient
overconsumption and physical activity patterns. Total fat consumption expressed as a percentage
of energy intake has decreased among US children. However, this decrease is largely the result of
increased total energy intake in the form of carbohydrates and not necessarily due to decreased fat
consumption. The majority of children aged 5-17 years are not meeting recommendations for Ca
intakes. Much of this deficit is attributed to changing beverage consumption patterns,
characterized by declining milk intakes and substantial increases in soft-drink consumption. On
average, US children are not eating the recommended amounts of fruits and vegetables. US
adolescents become less active as they get older, and one-quarter of all US childrerdwatch
television each day, which is positively associated with increased BMI and skinfold thickness.
There is an urgent need in the USA for effective prevention strategies aimed at helping children
grow up with healthful eating and physical activity habits to achieve optimal health.

Children: Dietary fat: Calcium: Obesity: Physical activity

The health status of US children has generally improved prevention strategies which can improve children’s health
over the last three decades, as shown by lowered rates ahrough the prevention of chronic disease is discussed.
infant mortality and a decline in the major deficiency
diseases of the past (Public Health Service, US Department
of Health and Human Services, 1994). Over the last decade,
however, the number of children who are overweight more To date more than ten scientific organizations have issued
than doubled. Approximately 11% of American children are dietary recommendations and guidelines for children over
overweight and an additional 14% have a BMI between thethe age of 2 years. Recently, the US Department of
85th and 95th percentiles, which puts them at increased riskAgriculture (1999) took the original widely-recognized
of being overweight (Troiana & Flegal, 1998) Hence, Food Guide Pyramid (US Department of Agriculture, 1992)
obesity is currently a much more prevalent condition amongand adapted it for young children aged 2—-6 years (Fig. 1).
US children, including low-income children, than under- The nutrition messages in the children’s pyramid are the
weight and growth retardation (McPhersetral 1990; Mei same as those in the original Food Guide Pyramid.
et al 1998). In the face of this change, dietary guidance for However, the foods pictured are those commonly eaten by
US children is now largely focused on issues related to2- to 6-year-old children, the food group names are shorter,
nutrient overconsumption, physical activity patterns and and illustrations of active children show the importance of
chronic disease prevention (Kennedy & Goldberg, 1995). physical activity. The food choices of most US children do
The present paper will examine the current eating andnot meet the recommended intake of food groups outlined in
physical activity patterns of American children, how these the Food Guide Pyramid (Lytlket al. 1996). The percentage
patterns have changed over time, and how the dietary intakef 2- to 19-year-olds who do not meet recommendations
of children tracks as they get older. The impact of parents,ranges from approximately 70 % for fruits, grains, meats
schools and television on children’s eating and physical and dairy products to approximately 64 % for vegetables
activity patterns is addressed. Finally, the need for (Munozetal 1997).

Dietary guidance for children
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?
Us Dot WHAT COUNTS AS ONE SERVING?
e < GRAIN GROUP FRUIT GROUP MEAT GROUP
1 slice of bread 1 piece of fruit or melon wedge 2 to 3 ounces of cooked lean
FO OD IS FUN d l . b t f d Y2 cup of cooked rice or pasta %/ cup of juice meat, poultry, or fish.
Y2 cup of cooked cereal Y2 cup of canned fruit
el earnlng DL 1 ounce of ready-to-eat cereal ~ '/1 cup of dried fruit II/Z Gl Ewaliei iy s, o
. . egg counts as 1 ounce of lean
is fun, too. Eating foods from the Food VEGETABLE GROUP WILK GROUP meat. 2 ablespoons of peanut
= tter count as 1 ounce of
s . . . /2 cup of chopped raw 1 cup of milk or yogurt u
Gulde PyI‘am1d and belng phySlcally or cooked vegetables 2 ounces of cheese et
. . 1 cup of raw leafy vegetables
active will help you grow healthy and FATS AND SWEETS @ e
strong.
Four- to 6-year-olds can eat these serving sizes. Offer 2- to 3-year-olds less, except for milk.
Two- to 6-year-old children need a total of 2 servings from the milk group each day.

a variety FOO NJOY

Fig. 1. Food Guide Pyramid for young children. (From US Department of Agriculture, 1999.)
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from fat even when there is no decrease in total fat
consumption (Anand & Basiotis, 1998).

The appropriateness and safety of applying dietary
One of the most hotly debated issues in paediatric nutritionrecommendations for fat to young children is still debated
has centred around recommendations for fat intakes(Williams et al 1998). Numerous studies have been
(Kasmin-Karakas, 1998). The precise percentage of dietaryconducted to assess the feasibility, efficacy and safety of
fat intake needed to support normal growth and lowering children’'s dietary fat intake in an effort to
development while still reducing atherosclerosis risk is not determine if the dietary guideline to limit total energy from
known. Thus, the American Academy of Pediatrics fat to 30 % is appropriate for children over the age of
Committee on Nutrition (1998) currently recommends that 2 years.
children older than 2 years gradually adopt a diet that by the Computer-modelling studies have proposed changes
age of 5 years reflects the following pattern of nutrient showing that the recommended dietary allowances for most
intake: saturated fatty acids should be less than 10 % totaminerals, vitamins, trace elements, protein and energy can
energy; total fat over several days should be no more tharbe met within a fat-reduced balanced diet, without major
30 % total energy and no less than 20 % total energy. changes in meal patterns and dietary habits (Peterson &

Fig. 2 uses US Department of Agriculture food Sigman-Grant, 1997). These authors showed that exclusive
consumption survey data to examine trends in children’s fatuse of selected fat-reduction strategies (i.e. non-fat milk
intake over the last 8 years. When total fat intake is instead of reduced-fat or whole milk, lean meats instead of
expressed as a % total energy, a steady decline betweehigher-fat meats, or fat-modified products instead of full-fat
1987 and 1995 is apparent. In 1987 average fat intakes wer@roducts) can facilitate achievement of the current dietary
36 % energy intakes, while in 1995 fat intakes had declinedrecommendations in children.
to 33 % energy intakes. As a result, the percentage of Several paediatric intervention studies support the safety
children meeting the US Dietary Guidelines for fat of fat-modified diets in children. The Special Turku
increased over this 8-year time frame, with 30 % of Coronary Risk Factor Intervention Project for Babies
American children meeting the guideline in 1994-5 (STRIP) study conducted in Finland (Niinikogiial. 1997)
(Wilsonet al 1997). The disappointing aspect of this trend examined the effect of a low-saturated-fat diet on growth
is that total fat intake (g) has not declined and has actuallyduring the first 3 years of life. The investigators found that a
increased in some-age-groups (Fig. 3). Absolute fat intakesupervised low-saturated-fat low-cholesterol diet had no
remained unchanged or increased in various gender andnfluence on growth during the first 3 years of life. In the
age-groups, while total energy intake was increasing.USA, the Dietary Intervention Study in Children (DISC;
For example, for male adolescents energy intake increase®barzanelket al 1997) assessed the efficacy and safety of
from 10-1MJ (2425kcal) in 1989-1991 to 11-3MJ lowering dietary intake of total fat, saturated fat and
(2698kcal) in 1994-5 (Morton & Guthrie, 1998). The cholesterol in hyperlipidaemic children aged 8-10 years.
source of this increase in energy intake was largely from The intervention achieved modest lowering of LDL over
carbohydrates, and is attributed primarily to increased soft-3 years, while maintaining growth, Fe stores, nutrition
drink consumption, especially among male adolescentsadequacy and psychological well-being. Finally, the Child
(Morton & Guthrie, 1998). A higher level of energy and Adolescent Trial for Cardiovascular Health (CATCH;
consumed will reduce the calculated percentage of energy_uepkeret al. 1996) was a controlled trial conducted with
more than 5000 initially third-grade students. The students
lowered their self-reported fat intake from 33 to 30 %

Trends in dietary intake patterns
Dietary fat
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Fig. 2. Total fat intake of US children as a percentage of total energy i i
intake. NFCS 87-88, US Department of Agriculture (USDA) Y

Nationwide Food Consumption Survey 1987-8 (US Department of e~ A

Agriculture, Human Nutrition Information Service, 1991); CSFII
89-91, USDA Continuing Survey of Food Intakes of Individuals
1989-1991 (US Department of Agriculture, Agricultural Research
Service, 1995); CSFIl 94-95, USDA Continuing Survey of Food
Intakes of Individuals 1994-5 (Wilson et al. 1997). (=), 2-5 year
olds; (=), 6-11 year olds; (mm), 12—-17-year-old boys; (=), 12-17-
year-old girls.
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Fig. 3. Total fat intake (g) of US children. (—), US Department of
Agriculture (USDA) Nationwide Food Consumption Survey
1987-8 (US Department of Agriculture, Human Nutrition Information
Service, 1991); (mm), USDA Continuing Survey of Food Intakes of
Individuals 1989-1991 (US Department of Agriculture, Agricultural
Research Service, 1995; (zz), USDA Continuing Survey of Food In-
takes of Individuals 1994-5 (Wilson et al. 1997).
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reference intakes for Ca (Food and Nutrition Board, 1997). 1ME B 1WE 1R AWE 9%

The dietary reference intake for Ca is 500 mg for 1-3 year
olds, 800 mg for 4-8 year olds, and 1300 mg for 9-18 yearFi9-4- American carbonated soft drink and milk consumption
olds. These levels are substantially higher than the 19891945_199_7' 1947 is _the earliest ygar for Which_ data 0r_1 soft-drink
recommended dietary allowances for Ca (Food aI,]dconsun_wptlor_l are available. Pergap/ta consumption of milk reachgd
Nutrition Board, 1989). The levels were raised by 500 mg szll-ltgz t)ngh in 1945 (data series dates from 1909). (From Gerrior
for 9-10 year olds and by 100 mg for 11-18 year olds. The ™ '
change was based primarily on evidence that Ca intakes
above the 1989 recommended dietary allowances carthese cans have now been supplanted by 710ml (20 0z)
increase bone mineral density in children (Johnstbal bottles. The larger the container the more beverage children
1992; Chanet al 1995), thus decreasing their risk of are likely to drink, especially when they assume they are
developing osteoporosis later in life (Matkovic & llich, consuming a single-serving container (Jacobson, 1998).
1993). On average, only those children with a source of milk in
Unfortunately, at the same time as the dietary referencetheir diets come close to meeting Ca recommendations
intakes are recommending increased Ca intakes, thgJohnsoret al 1998). Thus, the ongoing trend for Ca-rich
majority of children age 5-17 years are not even meeting thebeverages to be displaced by beverages high in added sugars
previous recommendations (Wilseth al. 1997). Ca intake is of concern for children. Harnaclet al (1999)
is especially problematic for US girls, with 59 % of girls in demonstrated that children who are high consumers of soft
the 6-11 years age-group and 86 % of girls aged 12-18&rinks have lower intakes of riboflavin, folate, vitamin A,
years not meeting the 1989 recommended dietary allowancevitamin C, Ca and P in comparison with children who are
for Ca (Wilsonet al 1997). non-consumers of soft drinks. Along with Ca, several of
Milk and dairy products provide the most important these nutrients (folate and vitamin A) have been identified in
source of Ca in children’s diets, as they account for 75 % ofUS national surveys as ‘shortfall’ or ‘problem’ nutrients
the Ca in the US food supply (Kennedy & Goldberg, 1995). (US Department of Agriculture, 1998). There is concern that
However, major changes in beverage consumption patternghe message to ‘eat less fat’ cannot be translated to ‘drink
of US children have occurred over the last two decades.less milk’ (Johnsort al 1998). Nevertheless, the trend for
Mean consumption of all milk products declined from 422 higher-fat milks to be replaced with lower- or non-fat milks
to 396 g between 1989-91 and 1994-5 (Morton & Guthrie, is encouraging.
1998). Whole-milk consumption declined, low-fat milk
consumption remained stable, and consumption of skim-
milk and other dairy products (e.g. cheese, ice cream,
puddings) rose (Morton & Guthrie, 1998). At the same time, Ideal fibre intakes for children have not been defined.
the largest increase in beverage consumption occurred wittHowever, the American Health Foundation has recom-
soft drinks. Soft-drink consumption increased from 198 g/d mended that children older than 2 years should increase
in 1989-91 to 279 g/d in 1994-5 (Morton & Guthrie, 1998). dietary fibre intake to an amount equal to or greater than
For male adolescents soft-drink consumption rose to 580 gtheir age plus 5g/d to achieve the recommended intake of
(19-33 0z)/d. Annual food supply data show that in the USA 25-35 g/d after the age of 20 years (Williams, 1995).
per capita consumption of regular soft drinks increased  Current average dietary fibre intake among children
from 83-31 (22 gallons) in 1970 to 151-41 (40 gallons) in ranges from 11-2g/d (3- to 5-year-olds) to 14-0g/d (6- to
1994 and 155-21 (41 gallons) in 1997 (Gergbmal 1998). 11-year-olds; Gerrioet al 1998), and these levels have
Consumption of tea and breakfast drinks, fruitades, non-remained virtually unchanged since 1976 (Alaietoal
fruit drinks and powdered drink mixes increased during the 1994; Nicklaset al 1995). Vegetables, soups and fruit
same time period (Morton & Guthrie, 1998). In 1945 contribute approximately 40 % of the total dietary fibre
Americans drank more than four times as much milk as softintake of 10-year-olds (Nicklast al 1995).
drinks, while in 1997 they drank nearly 2-5 times more soft In practical terms dietary fibre recommendations have
drinks than milk (Fig. 4; Gerrioet al 1998). Some of the been translated to the ‘five a day’ message which
increase in soft-drink consumption may be attributable to encourages children to eat five servings of fruits and
the growing size of a single-serving container. In the 1950s,vegetables each day. On average, US children are not eating
a 192ml (6-50z) bottle was the standard serving. Thethe recommended amounts of fruits and vegetables (Kirby
standard serving then became a 355ml (120z) can, anckt al. 1995; Baranowsket al 1997; Wilsoret al 1997). Of

Fibre, fruits and vegetables
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children aged 6 to 11 years 91 % are not consuming theenjoyable participation in physical activity. Clearly there is
recommended five servings or fruits and vegetables per dnothing wrong with competitive youth athletic programmes,
averaging just 2-5 servings daily. but these programmes cannot serve the needs of all children.
Programmes need to be broadened to include activities that
appeal to all children, not just those who are athletically
gifted. Several organizations have developed activity or
Physical activity is an important component of any effort to fithess pyramids similar to the US Department of
reverse the trend of increasing obesity in children and osteo-Agriculture Food Guide Pyramid to promote regular activity
porosis later in life (Troianat al 1995; Ulrichet al 1996). among children (Johnson & Nicklas, 1999).
Although US children are more active than adults, a Centers
for Disease Control and Prevention (1996) survey showed
that 48 % of girls and 26 % of boys do not exercise
vigorously on a regular basis. At the same time, Tracking is aterm used to indicate the likelihood that a child
participation in school-based physical education is will remain in a respective rank for nutrient intake in
declining; daily enrolment dropped from 42 % of students in relation to his (her) peers. Data from Singéral (1995)
1991 to 25 % of students in 1995. Adolescents become lessuggest that tracking begins as early as 3-4 years of age.
active as they get older, with only one-third of older teenageMilk consumption during childhood tracks over time,
girls participating regularly in vigorous physical activity affecting lifetime milk consumption. Among a sample of
(Fig. 5; US Department of Agriculture, Food and Nutrition elderly adults, the frequency of milk consumption during
Service, 1998). In addition, one-quarter of all US children childhood was found to be the strongest predictor of current
watch=4 h television each day, and the no. of h television milk intake (Elboret al 1996). Keldeet al (1994) studied
watched is positively associated with increased BMI and sixth graders up to the twelfth grade (11-17 years) and
skinfold thickness (Anderseat al 1998). found that food preferences tracked well over this time
In 1997, Centers for Disease Control and Preventionperiod. Hence, it has been suggested that health promotion
(1997) published guidelines for school and community interventions should begin before the sixth grade, before
programmes aimed at promoting physical activity among these patterns become resistant to change (Keldex.
young people. Included in the guidelines are a recommend-1994).
ation for daily physical education in schools, and
suggestions on how to modify the focus from competitive
sports toward emphasizing an active lifestyle through

Trends in physical activity patterns

Tracking of nutrient intake in children

The role of parents and caregivers in developing healthy
eating behaviours

Parents have a major impact on their children’s eating and
physical activity patterns. Nutrient intakes are known to
aggregate in families, with the strongest associations found
between mothers and their children (Olivesiaal 1992).

For example, mothers’ milk consumption has been shown to
be the best predictor of US children’s milk intake (CV
Panely, RK Johnson and MQ Wang, unpublished results).

It is well known that children’s food preferences are a
major determinant of their food selection, i.e. ‘children
won't eat what they don't like’ (Birch & Fisher, 1995). It is
important to realize, however, that children's food
preferences are learned through repeated exposure to foods.
With a minimum of eight to ten exposures to a food,
children will develop a clear increase in preference for that
food (Birch & Marline, 1982). Thus, parents and other child
caregivers can provide opportunities for children to learn to
like a variety of nutritious foods by exposing them to these

-- foods.
T Young children are known to adjust their meal size
according to the energy density of the food available (Birch
& Deysher, 1986), and are able to adjust their food intake
across successive meals to tightly regulate energy intake for
24 h periods (Birchet al 1991). However, child feeding
practices have been shown to influence children’s
[ [ S T ﬁ,/”, responsiveness to energy density and meal size (Birch &
i 12 14 18 16 17 12 19 21 Fisher, 1998). When parents assume control of meal size or
Mg (pamrs] coerce children to eat rather than allowing them to focus on
Fig. 5. Percentage of US adolescents and young adults who their internal cues of hunger, children’s ability to regulate

participate regularly in vigorous physical activity. (-----), Males; (—), meal size in reSponse to en_ergy density is d'm'n's_hed
females. (From US Department of Agriculture, 1998.) (Johnson & Birch, 1994). This factor seems especially

Parce ntage of tee nagers who ane actiee
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problematic among girls with a high BMI (Johnson & Birch, Baranowski T, Smith M, Davis HM, Lin LS, Baranowski J,
1994). Doyle C, Resnicow K & Wang DT (1997) Patterns in
children’s fruit and vegetable consumption by meal and day of
the week.Journal of the American College of Nutritiakb,
Television and children’s food-consumption patterns 216-223.

. . - . . Birch LL & Deysher M (1986) Caloric compensation and sensory
It is evident that television food advertisements aimed at specific satiety: Evidence of self-regulation of food intake by

children are generally contrary to what is recommended for young childrenAppetite7, 323-331.

healthful eating for children (Kotz & Story, 1994). The pijrch LL & Fisher JO (1995) Appetite and eating behavior in
most-commonly-advertised foods correlate well with the  children.Pediatric Clinics of North America2, 931-953.
most-frequently-requested foods by children. These foodsBirch LL & Fisher JO (1998) Development of eating behaviors
include sweetened breakfast cereals, sweets, desserts, low-among children and adolescentBediatrics 101, Suppl.,
nutrient beverages and salty snack foods (Kotz & Story, 539-549.

1994). This finding raises an important public health issue Bir(clggl_lL),thohnso_n bsilf Afndersen ﬁ_:ldp‘?t?fs JC & _StChkLg:e mC
H e variapllity or young children's energy Intak&w
that has to be addressed at a national level. England Journal of Medicing24 232-235.

Birch LL & Marline DW (1982) | don't like it; | never tried it:
Conclusion Effects of exposure to food on two-year-old children’s food

. preferencesAppetite4, 353-360.
Most US children do not meet the US Department of centers for Disease Control and Prevention (199Bysical

Agriculture Food Guide Pyramid recommendations, Activity and Health: A Report by the Surgeon Genekdlhnta,
especially for the fruit, grain, and dairy groups (Murbal GA: Centers for Disease Control and Prevention.

1997). The majority of US children do not meet guidelines Centres for Disease Control and Prevention (1997) Guidelines for
for total and saturated fat. Beverages and foods high in school and community health programs to promote lifelong
added sugars (i.e. soft drinks) are displacing more-nutrient- wySLﬁalRaCtlvl%agF?ng young peopéorbidity and Mortality
dense foods (i.e. milk) in children’s diets (Harnaatkal eexly Repor —0. _
1999) resulting in alarmingly low Ca intakes, particularly Chan GM, Hoffman K & McMurry M (1995) Effects of dairy

among adolescent girls (US Department of Agriculture, g;ogg(;;stﬁgsggge%nld_ggg?/ composition in pubertal goksnal

1998). Participation in regular vigorous physical activity gjnon SM, Johnson MA & Fischer JG (1996) Predictors of
declines as children get older, and the number of US schools ik consumption in older AmericanssASEB Journal10,
who offer daily physical education is diminishing (Centers  aA725,

for Disease Control and Prevention, 1996). At the sameFood and Nutrition Board (1989)Recommended Dietary
time, an estimated one in five American children are now Allowances10th ed. Washington, DC: National Academy Press.
overweight (Troianzet al 1995), putting them at risk of ~Food and Nutrition Board (1997)ietary Reference Intakes for
serious health, economic and quality of life consequences \c/:valcwm’t Pholjsgh%ru?, Mlagnezlum, I;/'tam'” D, and Fluoride
(Anandet al 1999). There is an urgent need in the USA for ashington, D% fvational Academy Fress. o
the implementation of effective prevention strategies aimed G€Mor S, Putnam J & Bente L (1998) Milk and milk products: their

; . . . importance in the American dieEood ReviewMay-August
at helping children grow up with healthful habits. issue 29-37.

Est_at_Jllshmg lifelong habits of _regular enjoyable p_hy5|cal Harnack L, Stang J & Story M (1999) Soft drink consumption

activity and healthful food choices has the potential for a among U.S. children and adolescents: nutritional consequences.

major impact on the future of adult chronic diseases Journal of the American Dietetic Associati®® 436—441.

(Johnson & Nicklas, 1999). Jacobson MF (1998)iquid Candy — How Soft Drinks are Harming
Americans’ Health. Washington, DC: Center for Science in the
Public Interest.
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