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EXECUTIVE SUMMARY

Children’s diets may influence their lives in a variety of ways, including affecting their growth,
health outcomes, and cognitive development.  The U.S. Department of Agriculture has developed
several nutrition programs to promote healthy eating among children, including the National School
Lunch Program (NSLP) and the School Breakfast Program (SBP).  As of 1996 (the last year covered
by this study) approximately 26 million students participated in the lunch program and 6.6 million
participated in the breakfast program each school day.  By fiscal year 1999, average daily
participation was nearly 27 million for the NSLP and was 7.3 million for the SBP.

This report is the first of two reports on the nutrition of children using findings from the analysis
of the 1994-1996 Continuing Survey of Food Intake by Individuals (CSFII).  The key objectives of
the overall study are to describe the diets of school-aged U.S. children as of the mid-1990s, examine
relationships between children’s participation in the school meal programs and their dietary intake,
and examine changes in intake between the periods 1989-1991 and 1994-1996.  This first report
describes children’s mean food and nutrient intake, reports the percentage meeting various dietary
standards, and compares the diets of participants and nonparticipants in the school meal programs.
A second report focuses on changes between the early and mid-1990s in the dietary intake of
children.

The 1994-1996 CSFII collected dietary intake and other data from a nationally representative
sample of noninstitutionalized residents of the United States.  The analysis in this report uses
data from nearly 2,700 children ages 6 through 18 years who completed two nonconsecutive days
of dietary intake interviews.  Parents assisted children ages 6 through 11 years in reporting their
intakes; older children reported their food and beverage consumption independently.  

The analysis presented in this report includes several important methodological features.  To
address the issue of what proportion of children meet various dietary standards, we used statistical
methods to obtain unbiased estimates of the distribution of usual intake using two days of intake
information for each child.  Since accepted reference standards (Estimated Average Requirements
[EARs]) have not yet been developed for nutrients other than the B-vitamins, phosphorus, and
magnesium, we assigned reference standards derived from the 1989 Recommended Dietary
Allowances (RDAs) or Adequate Intakes (AIs) for the remaining nutrients.  

Since the CSFII provides no direct measure of school meal participation status on the days of
dietary data collection, we determined participation largely according to the foods the student
reported having obtained and consumed from the school cafeteria on that day. Finally, in examining
the relationship between school meal participation and dietary intake, we obtained
regression-adjusted mean food and nutrient intake estimates after controlling for observable
characteristics of participants and nonparticipants.  Fifteen types of variables were used in the
regression adjustment.
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Most children take fewer than the recommended number of servings of the five major food
groups, especially in relation to their energy requirements.  Only 2 percent of children meet Food
Guide Pyramid servings recommendations for all five major food groups.  Girls ages 14 to 18 have
especially low intakes of fruits and dairy products, and this is consistent with their low mean nutrient
intakes.  Overall, the percentages of children meeting the recommended number of food group
servings are 14 percent for fruit, 17 percent for meat, 20 percent for vegetables, 23 percent for grain,
and 30 percent for milk. 

Children are heavy consumers of regular or diet soda.  Overall, 56 to 85 percent of children
 (depending on age and gender) consume soda on any given day.  Teenage males are especially heavy
consumers of soda, with over a third consuming more than three servings a day.

Small percentages of children meet the recommendations for intake of total fat, saturated
fat, fiber, and sodium.  Fewer than one-third of females ages 14 to 18 meet the recommendations
for total fat and saturated fat intake, but even smaller percentages of children meet these
recommendations among the other age/gender groups. Among 9- to 13-year-old males, for example,
only 14 percent meet the total fat recommendation and 6 percent meet the saturated fat
recommendation.  Young children are most likely to meet the recommendations for sodium and
fiber.  

Black children are very unlikely to meet recommendations for total fat, saturated fat, and
sodium intake.  Only 7 percent of black children limit their total fat intake to 30 percent or less of
food energy, 5 percent limit their saturated fat intake to less than 10 percent of food energy, and 11
percent limit their sodium intake to 2,400 mg.  Non-Hispanic whites and “others” are the
racial/ethnic groups most likely to meet recommendations for total fat, saturated fat, and cholesterol.

Children’s diets are high in added sugars.  For all children, added sugars--including sugars
used as ingredients in processed foods or added to foods as they are consumed--contribute a mean
of 20 percent of total food energy.  Differences as a percentage of calories are relatively small for
the age/gender groups.  However, absolute mean intake of added sugars ranges from 19 teaspoons
for females ages 6 to 8 years to 36 teaspoons/day (3/4 cup) for males ages 14 to 18 years. 

Compared with lunch and 24-hour intake, breakfast tends to be substantially higher in
nutrient density for vitamins and minerals.  Breakfast contributes a higher percentage of essential
nutrients relative to its energy contribution than do lunch and other meals during the day.
Furthermore, children’s intakes of fat, saturated fat, and sodium are closer to being in line with
dietary recommendations at breakfast than at other meals during the day.  However, substantial
proportions of children skip breakfast.  Nearly 20 percent of females ages 14 to 18 skipped breakfast
on both days for which intake was reported, which may contribute to their low mean intake of
nutrients.



The School Food Purchase Study (Daft et al. 1998) found that 80 percent of 1996-1997 district2

food service revenues resulted from either USDA reimbursements for free or reduced-price meals
or from the sale of paid or reduced-price meals to students.
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RELATIONSHIP BETWEEN SCHOOL MEAL PROGRAM PARTICIPATION AND
DIETARY INTAKE

The school meal programs play a substantial role in the diets of school-aged children. On
average, however, children get much more food away from school than at school.  Because many
children do not participate in the school meal programs, foods from the school cafeteria (most, but
not all of which are offered as part of the NSLP or SBP)  contribute a mean of 19 percent of the daily2

food energy intake of all children on school days; children get the rest of their food elsewhere.  On
the other hand, SBP participants, most of whom also consume a school lunch, obtain about half of
their food energy for the day from school cafeteria foods.  

NSLP participation is associated with higher mean intakes of food energy and of many
nutrients, both at lunch and over 24 hours.  After controlling for observable characteristics, NSLP
participants consume a mean of 94 percent of the REA over 24 hours (on school days), whereas
nonparticipants consume 88 percent. Relative to nonparticipants, participants consume greater
amounts of vitamins B , vitamin B , thiamin, riboflavin, calcium, phosphorus, magnesium, and zinc.6 12

The differences in the 24-hour intake of these nutrients are largely explained by the differences in
participants’ and nonparticipants’ intakes of all foods at lunch.

NSLP participants continue to have higher mean intakes of total fat, saturated fat, and
sodium than nonparticipants, both at lunch and over 24 hours.  Total fat intake from all foods
consumed at lunch is 37 percent of food energy for participants and 32 percent for nonparticipants,
while saturated fat intake is 15 and 11 percent, respectively.  These findings are consistent with
reports from earlier studies.  Higher intakes of fat at lunch almost entirely explain the 24-hour
differences in fat intake between the two groups.  Participants’ intakes at lunch may have included
a la carte foods sold in the school cafeteria and other foods in addition to foods that were part of the
school lunch.

NSLP participants have substantially lower intakes of added sugars than do
nonparticipants.  At lunch, added sugars contribute 13.2 percent of food energy for participants and
22.9 percent for nonparticipants.  Nonparticipants also consume significantly more added sugars over
24 hours. This difference leads to a corresponding difference in carbohydrate intake--participants’
carbohydrate  intake as a percentage of food energy is lower than that of nonparticipants.

NSLP participants are more likely than nonparticipants to consume vegetables, milk and
milk products, and meat and meat substitutes, both at lunch and over 24 hours; they also
consume less soda and/or fruit drinks.  Participants consume an average of 1.3 servings of
vegetables at lunch compared with 0.6 servings by nonparticipants. Similarly, participants consume
more milk servings at lunch than do nonparticipants (0.8 versus 0.2 servings). Perhaps as a substitute
for milk, nonparticipants consume an average of 0.4 servings of soda and 0.3 servings of fruit drinks
at lunch, compared with 0.2 and 0.1, respectively, for participants.
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SBP participation is associated with higher intakes of food energy, calcium, phosphorus,
and vitamin C.  These higher intakes are evident over 24 hours, not just at breakfast.  For example,
participants’ regression-adjusted mean food energy intake is 96 percent of the REA, compared with
90 percent among nonparticipants.  Significantly larger percentages of participants than
nonparticipants meet reference standards for vitamin C, vitamin B , thiamin, and calcium.  The12

favorable findings for vitamin C and calcium may be related, in part, to participants’ much higher
intakes of fruit and milk.

Students who participate in both the school breakfast and school lunch programs have
higher mean intakes of food energy, seven vitamins and minerals, total fat, saturated fat, fiber,
and sodium than do students who participate in neither program.  Participants are significantly
more likely to meet the dietary standards for the intake of vitamin C, vitamin B , vitamin B ,6 12

thiamin, riboflavin, calcium, iron, magnesium, phosphorus and zinc. On the other hand, participants
are less likely to meet fat and sodium guidelines.  For example, 15 percent of participants and 32
percent of nonparticipants  have daily intakes of saturated fat less than 10 percent of food energy.
Intake of added sugars is lower for participants.  Compared with students who participate in neither
program, participants in both programs consume (at breakfast and lunch) more than twice as many
servings of milk and of fruit and vegetables combined and one-quarter the number of servings of
soda and fruit drinks.

Improvements in the school meal programs can be a positive step in promoting healthy
eating among children.  In particular, improvements are needed to promote children’s  intakes that
are consistent with dietary recommendations related to intake of fat, saturated fat, sodium, and fiber.
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TABLE II.1

CHARACTERISTICS OF SCHOOL-AGED CHILDREN, BY AGE/GENDER, 1994 TO 1996
(Percentages)

Characteristic 6 to 8 6 to 8 9 to 13 9 to 13 14 to 18 14 to 18
Males, Females, Males, Females, Males, Females,

Race/Ethnicity
Hispanic 13 13 14 14 11 13
Non-Hispanic, black 14 15 14 18 14 18
Non-Hispanic, white 68 67 67 64 71 65
Other 5 5 5 5 5 3

Income/Certification Status **
Income <= 130% of poverty

Certified 22 28 19 23 18 13
Not certified 3 3 3 3 8 9

Income 131 to 185% of poverty
Certified 8 4 10 7 4 5
Not certified 7 8 7 9 6 8

Income 185 to 299% of poverty  
Certified 3 3 5 2 2 2
Not certified 20 17 18 17 18 18

Income >= 300% of poverty             
Certified 1 1 1 3 0 1
Not certified 35 36 37 37 45 44

Region **
Northeast 17 24 20 20 18 16
Midwest 29 22 22 23 27 26
South 32 28 36 35 33 38
West 23 26 22 22 22 21

Urbanicity **
Urban 32 31 26 29 29 30
Suburban 53 48 52 49 50 44
Rural 16 20 22 22 21 26

Intake day
School day 54 56 52 53 49 49
Weekend day 23 23 26 26 26 28
Summer day 23 21 22 21 24 23

Food Sufficiency
Food sufficient 97 96 98 97 97 97
Food insufficient 3 4 2 3 3 3

Sample Size 357 336 552 560 446 441

Weighted Sample Size (Thousands) 5,804 5,558 9,858 9,778 9,717 8,982

SOURCE: Weighted tabulations based on one or two days of intake data from respondents of the 1994-1996 CSFII.

NOTE: Sample includes only students attending schools that offer school breakfasts (for the SBP groups) and lunches (for the NSLP groups) on
intake days during the school year.   Students who had two intake days that were not school days were excluded.

*Significantly different from zero at the .05 level, two-tailed test.
**Significantly different from zero at the .01 level, two-tailed test.
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TABLE II.2

CHARACTERISTICS OF SCHOOL-AGED CHILDREN, BY RACE/ETHNICITY, 1994 TO 1996
(Percentages)

Characteristic White Black Hispanic Other

Gender/Age
Male, 6 to 8 12 11 12 12
Female, 6 to 8 11 11 11 11
Male, 9 to 13 20 17 22 23
Female, 9 to 13 19 22 21 20
Male, 14 to 18 21 17 16 21
Female, 14 to 18 18 21 18 13

Income/Certification Status **
Income <= 130% of poverty

Certified 8 39 49 37
Not certified 4 8 6 2

Income 131 to 185% of poverty
Certified 5 13 10 1
Not certified 8 6 4 7

Income 185 to 299% of poverty       
Certified 2 6 3 3
Not certified 22 8 8 17

Income >= 300% of poverty         
Certified 1 3 2 1
Not certified 50 16 17 33

Region **
Northeast 19 18 18 17
Midwest 30 18 5 18
South 33 56 22 14
West 18 7 55 51

Urbanicity **
Urban 19 62 35 47
Suburban 57 25 42 38
Rural 24 13 23 15

Intake day
School day 52 52 52 52
Weekend day 26 25 26 26
Summer day 23 23 22 21

Food Sufficiency
Food sufficient 98 98 90 97
Food insufficient 2 2 10 3

Sample Size 1,735 411 430 116

Weighted Sample Size (Thousands) 34,190 7,705 6,481 2,321

SOURCE: Weighted tabulations based on one or two days of intake data from respondents of the 1994-1996 CSFII.

NOTE: Sample includes only students attending schools that offer school breakfasts (for the SBP groups) and lunches (for the NSLP groups) on
intake days during the school year.   Students who had two intake days that were not school days were excluded.

*Significantly different from zero at the .05 level, two-tailed test.
**Significantly different from zero at the .01 level, two-tailed test.
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TABLE II.3

1989 RECOMMENDED DIETARY ALLOWANCES AND DIETARY REFERENCE INTAKE-BASED DIETARY STANDARDS, BY AGE/GENDER

Nutrient Children, 4 to 6 Children, 4 to 8 Children, 7 to 10 (9 to 13) (9 to 13) (14 to 18) (14 to 18)
Males, 11 to 14    Females, 11 to 14 Males, 15 to 18 Females, 15 to 18a a a a

Food Energy (kcal)

1989 REA 1,800 n.a. 2,000 2,500 2,200 3,000 2,200

80% of 1989 REA 1,440 n.a. 1,600 2,000 1,760 2,400 1,760

Vitamin A (mcg RE)

1989 RDA 500 n.a. 700 1,000 800 1,000 800

80% of 1989 RDA 400 n.a. 560 800 640 800 640

Vitamin C (mg)

1989 RDA 45 n.a. 45 50 50 60 60

80% of 1989 RDA 36 n.a. 36 40 40 48 48

Vitamin E (mg á-TE)

1989 RDA 7 n.a. 7 10 8 10 8

80% of 1989 RDA 5.6 n.a. 5.6 8 6.4 8 6.4

Vitamin B  (mg)6

1989 RDA 1.1 n.a. 1.4 1.7 1.4 2.0 1.5

1998 RDA n.a. 0.6 n.a. 1.0 1.0 1.3 1.2

80% of 1989 RDA 0.88 n.a. 1.12 1.36 1.12 1.60 1.20

1998 EAR n.a. 0.5 n.a. 0.8 0.8 1.1 1.0

Vitamin B  (mcg)12

1989 RDA 1.0 n.a. 1.4 2.0 2.0 2.0 2.0

1998 RDA n.a. 1.2 n.a. 1.8 1.8 2.4 2.4

80% of 1989 RDA 0.8 n.a. 1.12 1.6 1.6 1.6 1.6

1998 EAR n.a. 1.0 n.a. 1.5 1.5 2.0 2.0



Table II.3 (continued)

Nutrient Children, 4 to 6 Children, 4 to 8 Children, 7 to 10 (9 to 13) (9 to 13) (14 to 18) (14 to 18)
Males, 11 to 14    Females, 11 to 14 Males, 15 to 18 Females, 15 to 18a a a a
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Niacin (mg NE)

1989 RDA 12 n.a. 13 17 15 20 15

1998 RDA n.a. 8 n.a. 12 12 16 14

80% of 1989 RDA 9.6 n.a. 10.4 13.6 12 16 12

1998 EAR n.a. 6 n.a. 9 9 12 11

Thiamin (mg)

1989 RDA 0.9 n.a. 1.0 1.3 1.1 1.5 1.1

1998 RDA n.a. 0.6 n.a. 0.9 0.9 1.2 1.0

80% of 1989 RDA 0.72 n.a. 0.8 10.4 0.88 1.2 0.88

1998 EAR    n.a. 0.5 n.a. 0.7 0.7 1.0 0.9

Riboflavin (mg)

1989 RDA 1.1 n.a. 1.2 1.5 1.3 1.8 1.3

1998 RDA n.a. 0.6 n.a. 0.9 0.9 1.3 1.0

80% of 1989 RDA 0.88 n.a. 0.96 1.2 1.04 1.44 1.04

1998 EAR n.a. 0.5 n.a. 0.8 0.8 1.2 0.9

Folate

1989 RDA (mcg) 75 n.a. 100 150 150 200 180

1998 RDA (mcg DFE) n.a. 200 n.a. 300 300 400 400b

80% of 1989 RDA (mcg) 60 n.a. 80 120 120 160 144

1998 EAR (mcg DFE) n.a. 160 n.a. 250 250 330 330

Calcium (mg)

1989 RDA 800 n.a. 800 1,200 1,200 1,200 1,200

1997 AI n.a. 800 n.a. 1,300 1,300 1,300 1,300

80% of 1989 RDA 640 n.a. 640 960 960 960 960

80% of 1997 AI n.a. 640 n.a. 1,040 1,040 1,040 1,040



Table II.3 (continued)

Nutrient Children, 4 to 6 Children, 4 to 8 Children, 7 to 10 (9 to 13) (9 to 13) (14 to 18) (14 to 18)
Males, 11 to 14    Females, 11 to 14 Males, 15 to 18 Females, 15 to 18a a a a
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Iron (mg)

1989 RDA 10 n.a. 10 12 15 12 15

80% of 1989 RDA 8 n.a. 8 9.6 12 9.6 12

Magnesium (mg)

1989 RDA 120 n.a. 170 270 280 400 300

1997 RDA n.a. 130 n.a. 240 240 410 360

80% of 1989 RDA 96 n.a. 136 216 224 320 240

1997 EAR n.a. 110 n.a. 200 200 340 300

Phosphorus (mg)

1989 RDA 800 n.a. 800 1,200 1,200 1,200 1,200

1997 RDA n.a. 500 n.a. 1,250 1,250 1,250 1,250

80% of 1989 RDA 640 n.a. 640 960 960 960 960

1997 EAR n.a. 405 n.a. 1,055 1,055 1,055 1,055

Zinc (mg)

1989 RDA 10 n.a. 10 15 12 15 12

80% of 1989 RDA 8 n.a. 8 12 9.6 12 9.6

SOURCE: Institute of Medicine (1997, 1998); and National Research Council (1989a).

NOTE: The values in bold are the most recent recommended intake values.  The values that are underlined are the values used to assess adequacy of intake. 

Age range for 1989 RDAs.  Age range for DRI-based values is given in parentheses.a

 The reported intake of niacin as a percentage of the RDA is an underestimate because intake is reported in mg of niacin and does not include an estimate of the niacin that is contributed by the conversion of tryptophan tob

niacin.    The RDA is given in mg of niacin equivalents and assumes that all niacin will be considered.

á-TE = alpha-Tocopherol equivalent; DFE = dietary folate equivalent; kcal = kilocalories; mcg = micrograms; mg = milligrams; n.a. = not applicable; NE = niacin equivalent; RE = retinol equivalent; REA =
Recommended Energy Intake.
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TABLE II.4

HEALTHY EATING INDEX TARGET NUMBER OF SERVINGS PER DAY 
FROM THE USDA FOOD GUIDE PYRAMID

Recommended Servings per Day, 
by Pyramid Food Group

Gender/Age (kcal) Grains Vegetables Fruits Milk Meat
Energy

Children, 4 to 6 1,800 7 3.3 2.3 2 2.1

Children, 7 to 10 2,000 7.8 3.7 2.7 2 2.3

Females, 11 to 18 2,200 9 4 3 3 2.4

Males, 11 to 14 2,500 9.9 4.5 3.5 3 2.6

Males, 15 to 18 3,000 11 5 4 3 2.8

Minimum of Food
Guide Pyramid
Recommended Range 6 3 2 2 2

SOURCE: Kennedy et al. (1995); and Bowman et al. (1998)

NOTE: The target number of servings per day is based on the Recommended Energy Allowance
for age and gender rather than the amount of energy usually consumed by the individual.
For females 11 to 18 who are pregnant or lactating, the recommended servings per day for
each of the food groups except dairy is slightly higher than for those who are not pregnant
or lactating.
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TABLE II.5

NSLP/SBP PARTICIPATION LEVELS AND RATES UNDER ALTERNATIVE DEFINITIONS OF PARTICIPATION

NSLP SBP SBP and NSLP

Definition (Millions) Rate (Millions) Rate (Millions) Rate

Number of Number of Number of
Participants Participation Participants Participation Participants Participation

1. Usually Participates at Least
1 Time a Week 33.0 77.9 8.6 32.0 8.3 31.0

2. Usually Participates at Least
3 Times a Week 27.7 65.3 6.8 25.2 6.5 24.3

3. Usually Participates 5 Times
a Week 23.1 54.6 5.7 21.3 5.5 20.5

4. Participation on the Intake
Day 21.4 50.4 4.2 15.5 3.7 14.0a

SOURCE: Weighted tabulations based on 1994-1996 CSFII.

 This is the definition of participation used throughout the text.a

NSLP = National School Lunch Program; SBP = School Breakfast Program.
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TABLE III.1

MEAN NUTRIENT INTAKE RELATIVE TO DIETARY STANDARDS AMONG SCHOOL-AGED CHILDREN, 1994 TO 1996

Dietary Component

Mean Intake

Breakfast Lunch 24 Hours

Food Energy

As percentage of 1989 REA 16.4 28.1 91.1

As percentage of 24-hour food energy intake 18.1 31.1 ---

Percentage of Food Energy from:

Total fat 25.9 33.8 32.5

Saturated fat 10.1 12.1 11.7

Carbohydrates

Added sugars 18.9 20.1 19.6

Total 63.4 53.6 54.5

Protein 12.4 14.0 14.2

Vitamins (as Percentage of RDA)a

Vitamin A 38.5 26.1 114.8

Vitamin C 60.1 49.4 194.7

Vitamin E 15.0 27.5 87.4

Vitamin B 60.2 44.4 183.26

Vitamin B 63.2 65.8 249.212

Niacin 44.6 49.7 177.6b

Thiamin 56.9 51.1 190.0

Riboflavin 78.1 61.9 235.6

Folate 35.3 18.8 86.0c

Minerals (as Percentage of RDA)a

Calcium 21.2 24.2 80.4

Iron 42.9 32.7 131.0

Magnesium 22.8 30.1 102.7

Phosphorus 30.8 39.3 132.2

Zinc 21.3 25.4 91.9

Other Dietary Components

Fiber (g) 2.2 4.2 13.6

Cholesterol (mg) 57.7 63.4 234.2

Sodium (mg) 532.6 1,059.3 3,309.2

Sample Size 2,692 2,692 2,692

Weighted Sample Size (Thousands) 49,696 49,696 49,696

SOURCE: Weighted tabulations based on two days of intake data from respondents of the 1994-1996 CSFII.

Mean intakes of vitamin B , vitamin B , niacin, thiamin, riboflavin, folate, magnesium, and phosphorus in this table are measured as a percentagea
6 12

of the Recommended Dietary Allowances (RDAs) based on the new Dietary Reference Intakes (DRIs).  For the remaining vitamins and minerals
except calcium, mean intakes are measured as a percentage of the 1989 RDAs.   For calcium, mean intake is measured as a percentage of the DRI-
based Adequate Intake.

The reported intake of niacin as a percentage of the RDA is an underestimate because intake is reported in mg of niacin and does not include anb

estimate of the niacin that is contributed by the conversion of tryptophan to niacin.  The RDA is given in mg of niacin equivalents and assumes that
all niacin will be considered.

The reported intake of folate as a percentage of the RDA is an underestimate because intake is reported in mcg of folate but the RDA is given inc

mcg of dietary folate equivalents.  Expressing intake in mcg of folate does not make allowance for the high bioavailability of synthetic folic acid,
as from fortified ready-to-eat cereals.  Dietary folate equivalents consider bioavailability.

REA = Recommended Energy Allowance.
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TABLE III.2

MEDIAN NUTRIENT INTAKE RELATIVE TO DIETARY STANDARDS AMONG SCHOOL-AGED CHILDREN, 1994 TO 1996

Dietary Component

Median Intake

Breakfast Lunch 24 Hours

Food Energy

As percentage of 1989 REA 15.4 27.0 86.7

As percentage of 24-hour food energy intake 18.0 31.5 ---

Percentage of Food Energy from:

Total fat 25.1 34.9 32.9

Saturated fat 9.8 12.2 11.8

Carbohydrates

Added sugars 17.5 17.2 19.0

Total 64.6 52.2 54.2

Protein 12.4 13.7 13.9

Vitamins (as Percentage of RDA)a

Vitamin A 29.5 16.0 90.2

Vitamin C 32.1 26.2 156.5

Vitamin E 9.6 23.2 78.1

Vitamin B 45.9 38.6 162.86

Vitamin B 44.2 53.2 211.312

Niacin 35.3 45.4 164.4b

Thiamin 48.6 46.4 175.3

Riboflavin 69.3 55.9 219.1

Folate 26.0 15.1 74.4c

Minerals (as Percentage of RDA)a

Calcium 18.4 20.9 73.4

Iron 28.5 28.8 115.2

Magnesium 18.8 26.7 93.6

Phosphorus 24.8 33.8 112.2

Zinc 14.5 22.1 84.1

Other Dietary Components

Fiber (g) 1.6 3.7 12.1

Cholesterol (mg) 20.6 47.7 196.8

Sodium (mg) 447.8 955.8 3,000.7

Sample Size 2,692 2,692 2,692

SOURCE: Weighted tabulations based on two days of intake data from respondents of the 1994-1996 CSFII.

Mean intakes of vitamin B , vitamin B , niacin, thiamin, riboflavin, folate, magnesium, and phosphorus in this table are measured as a percentagea
6 12

of the Recommended Dietary Allowances (RDAs) based on the new Dietary Reference Intakes (DRIs).  For the remaining vitamins and minerals
except calcium, mean intakes are measured as a percentage of the 1989 RDAs.   For calcium, mean intake is measured as a percentage of the DRI-
based Adequate Intake.

The reported intake of niacin as a percentage of the RDA is an underestimate because intake is reported in mg of niacin and does not include anb

estimate of the niacin that is contributed by the conversion of tryptophan to niacin.  The RDA is given in mg of niacin equivalents and assumes that
all niacin will be considered.

The reported intake of folate as a percentage of the RDA is an underestimate because intake is reported in mcg of folate but the RDA is given inc

mcg of dietary folate equivalents.  Expressing intake in mcg of folate does not make allowance for the high bioavailability of synthetic folic acid,
as from fortified ready-to-eat cereals.  Dietary folate equivalents consider bioavailability.

REA = Recommended Energy Allowance.



Figure III.1
Percentage of Females Skipping Breakfast, by Age Group, 

1994-1996 CSFII
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TABLE III.4

MEAN 24-HOUR NUTRIENT INTAKE AMONG SCHOOL-AGED CHILDREN, BY AGE/GENDER, 1994 TO 1996

Mean 24-Hour Intake

Dietary Component 6 to 8 6 to 8 9 to 13 9 to 13 14 to 18 14 to 18
Males, Females, Males, Females, Males, Females,

Food Energy (as Percentage of 1989 ** 97 86 97 87 96 83
REA)

Percentage of Food Energy from:

Total fat 32.5 32.5 32.8 32.1 32.9 32.3

Saturated fat ** 12.0 12.1 12.0 11.6 11.6 11.1

Carbohydrates  

Added sugars ** 18.7 18.0 19.0 20.0 21.0 20.8

Total ** 54.9 55.0 54.1 55.5 53.4 54.6

Protein 14.1 14.0 14.5 13.9 14.4 14.2

Vitamins (as Percentage of RDA)a

Vitamin A ** 148 143 117 114 102 89

Vitamin C ** 217 196 211 191 201 159

Vitamin E ** 91 80 91 88 90 82

Vitamin B ** 282 237 192 155 171 1196

Vitamin B ** 350 314 273 222 241 15612

Niacin ** 245 206 192 152 175 131b

Thiamin ** 270 228 204 165 180 137

Riboflavin ** 350 303 259 210 200 161

Folate ** 127 108 97 78 77 53c

Minerals (as Percentage of RDA)a

Calcium ** 116 102 79 65 89 54

Iron ** 145 125 155 110 163 87

Magnesium ** 174 156 110 92 75 57

Phosphorus ** 238 212 111 91 132 84

Zinc ** 101 87 99 88 98 79

Other Dietary Components

Fiber (g) ** 12.4 11.5 14.9 12.5 16.8 12.1

Cholesterol (mg) ** 210 188 247 199 320 210

Sodium (mg) ** 2,931 2,558 3,553 2,902 4,474 2,933

Sample Size 357 336 552 560 446 441

Weighted Sample Size (Thousands) 5,804 5,558 9,858 9,778 9,717 8,982

  
SOURCE: Weighted tabulations based on two days of intake data from respondents of the 1994-1996 CSFII.

Mean intakes of vitamin B , vitamin B , niacin, thiamin, riboflavin, folate, magnesium, and phosphorus in this table are measured as a percentagea
6 12

of the Recommended Dietary Allowances (RDAs) based on the new Dietary Reference Intakes (DRIs).  For the remaining vitamins and minerals
except calcium, mean intakes are measured as a percentage of the 1989 RDAs.   For calcium, mean intake is measured as a percentage of the DRI-
based Adequate Intake.

The reported intake of niacin as a percentage of the RDA is an underestimate because intake is reported in mg of niacin and does not include anb

estimate of the niacin that is contributed by the conversion of tryptophan to niacin.  The RDA is given in mg of niacin equivalents and assumes that
all niacin will be considered.

The reported intake of folate as a percentage of the RDA is an underestimate because intake is reported in mcg of folate but the RDA is given inc

mcg of dietary folate equivalents.  Expressing intake in mcg of folate does not make allowance for the high bioavailability of synthetic folic acid,
as from fortified ready-to-eat cereals.  Dietary folate equivalents consider bioavailability.

REA = Recommended Energy Allowance.

*Differences in intake among subgroups significantly different from zero at the .05 level, F test.
**Differences in intake among subgroups significantly different from zero at the .01 level, F test.
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TABLE III.5

MEAN 24-HOUR NUTRIENT INTAKE AMONG SCHOOL-AGED CHILDREN, BY RACE/ETHNICITY, 1994 TO 1996

Mean 24-Hour Intake

Dietary Component Hispanic Black White Other
Non-Hispanic Non-Hispanic

Food Energy (as Percentage of 1989 REA) ** 87 88 93 82

Percentage of Food Energy from:

Total fat ** 32.6 34.8 32.1 30.0

Saturated fat ** 11.7 12.3 11.6 10.5

Carbohydrate

Added sugars ** 17.7 19.2 20.6 14.4

Total ** 53.5 51.6 55.4 54.9

Protein ** 14.8 14.6 13.9 16.0

Vitamins (as Percentage of RDA)a

Vitamin A ** 112 93 122 92

Vitamin C 198 206 192 193

Vitamin E ** 83 82 90 74

Vitamin B 185 170 186 1856

Vitamin B 260 240 250 23612

Niacin 172 175 180 173b

Thiamin 187 182 192 188

Riboflavin ** 231 209 245 201

Folate ** 89 75 88 78c

Minerals (as Percentage of RDA)a

Calcium ** 76 64 86 65

Iron ** 124 120 135 122

Magnesium ** 103 89 106 102

Phosphorus ** 130 116 137 121

Zinc 91 87 93 90

Other Dietary Components

Fiber (g) ** 14.1 12.2 13.9 13.2

Cholesterol (mg) ** 260 261 224 225

Sodium (mg) 3,136 3,283 3,364 3,097

Sample Size 430 411 1,735 116

Weighted Sample Size (Thousands) 6,481 7,705 34,190 2,321

SOURCE: Weighted tabulations based on two days of intake data from respondents of the 1994-1996 CSFII.

Mean intakes of vitamin B , vitamin B , niacin, thiamin, riboflavin, folate, magnesium, and phosphorus in this table are measured as a percentagea
6 12

of the Recommended Dietary Allowances (RDAs) based on the new Dietary Reference Intakes (DRIs).  For the remaining vitamins and minerals
except calcium, mean intakes are measured as a percentage of the 1989 RDAs.   For calcium, mean intake is measured as a percentage of the DRI-
based Adequate Intake.

The reported intake of niacin as a percentage of the RDA is an underestimate because intake is reported in mg of niacin and does not include anb

estimate of the niacin that is contributed by the conversion of tryptophan to niacin.  The RDA is given in mg of niacin equivalents and assumes that
all niacin will be considered.

The reported intake of folate as a percentage of the RDA is an underestimate because intake is reported in mcg of folate but the RDA is given inc

mcg of dietary folate equivalents.  Expressing intake in mcg of folate does not make allowance for the high bioavailability of synthetic folic acid,
as from fortified ready-to-eat cereals.  Dietary folate equivalents consider bioavailability.

REA = Recommended Energy Allowance.

*Differences in intake among subgroups significantly different from zero at the .05 level, F-test.
**Differences in intake among subgroups significantly different from zero at the .01 level, F-test.



Figure III.2
Daily Intake of Added Sugar, by Gender and Age,                 

1994-1996 CSFII
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Figure III.3
Discretionary Fat and Added Sugar Intake, by Race/Ethnicity, 

1994-1996 CSFII
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TABLE III.6

MEAN 24-HOUR NUTRIENT INTAKE AMONG SCHOOL-AGED CHILDREN, BY HOUSEHOLD INCOME, 1994 TO 1996

Mean 24-Hour Intake

Dietary Component Poverty Line Line Line Line Poverty Line
<100% of of Poverty of Poverty of Poverty > 300% of

101 to 130% 131 to 185% 186 to 299%

Food Energy (as Percentage of 1989 REA)  * 89 90 89 89 94

Percentage of Food Energy from:

Total fat ** 33.6 34.0 33.1 33.1 31.6

Saturated fat ** 12.0 12.2 12.0 11.7 11.3

Carbohydrates

Added sugars ** 17.7 19.8 20.1 19.9 20.4

Total ** 52.4 52.3 54.0 54.5 56.0

Protein ** 14.9 14.7 14.0 14.1 13.9

Vitamins (as Percentage of RDA)a

Vitamin A  * 110 98 113 110 123

Vitamin C 196 191 186 183 203

Vitamin E 83 80 86 86 91

Vitamin B  * 181 162 186 179 1886

Vitamin B 270 291 252 232 24112

Niacin 174 165 176 177 182b

Thiamin 188 175 192 186 195

Riboflavin 229 220 238 233 242

Folate  * 84 74 88 83 90c

Minerals (as Percentage of RDA)a

Calcium ** 77 70 77 79 85

Iron ** 126 117 132 127 137

Magnesium 101 93 102 102 105

Phosphorus 133 124 129 130 135

Zinc 92 87 94 88 94

Other Dietary Components

Fiber (g) ** 13.3 12.2 12.9 13.1 14.5

Cholesterol (mg) ** 269 279 243 217 218

Sodium (mg) 3,299 3,153 3,219 3,293 3,377

Sample Size 547 196 369 595 985

Weighted Sample Size (Thousands) 9,033 3,189 6,825 10,338 20,310

SOURCE: Weighted tabulations based on two days of intake data from respondents of the 1994-1996 CSFII.

Mean intakes of vitamin B , vitamin B , niacin, thiamin, riboflavin, folate, magnesium, and phosphorus in this table are measured as a percentagea
6 12

of the Recommended Dietary Allowances (RDAs) based on the new Dietary Reference Intakes (DRIs).  For the remaining vitamins and minerals
except calcium, mean intakes are measured as a percentage of the 1989 RDAs.   For calcium, mean intake is measured as a percentage of the DRI-
based Adequate Intake.

The reported intake of niacin as a percentage of the RDA is an underestimate because intake is reported in mg of niacin and does not include anb

estimate of the niacin that is contributed by the conversion of tryptophan to niacin.  The RDA is given in mg of niacin equivalents and assumes that
all niacin will be considered.

The reported intake of folate as a percentage of the RDA is an underestimate because intake is reported in mcg of folate but the RDA is given inc

mcg of dietary folate equivalents.  Expressing intake in mcg of folate does not make allowance for the high bioavailability of synthetic folic acid,
as from fortified ready-to-eat cereals.  Dietary folate equivalents consider bioavailability.

REA = Recommended Energy Allowance.

*Differences in intake among subgroups significantly different from zero at the .05 level, F-test.
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TABLE III.8

MEAN NUTRIENT DENSITY AMONG SCHOOL-AGED CHILDREN, 1994 TO 1996

Dietary Component

Mean Intake per 1,000 kcal of Food Energy Intake

Breakfast Lunch 24 Hours

Vitamins

Vitamin A (mcg RE) 837 335 444

Vitamin C (mg) 88 43 49

Vitamin E (mg) 3.2 3.5 3.5

Vitamin B  (mg) 1.6 0.7 0.96

Vitamin B  (mcg) 3.0 1.9 2.212

Niacin (mg) 14.4 9.3 10.3

Thiamin (mg) 1.4 0.7 0.8

Riboflavin (mg) 1.9 0.9 1.0

Folate (mcg) 291 91 126

Minerals

Calcium (mg) 660 450 449

Iron (mg) 13.7 6.1 7.5

Magnesium (mg) 145 113 118

Phosphorus (mg) 774 301 617

Zinc (mg) 7.0 4.8 5.4

Other Dietary Components

Fiber (g) 6.2 6.8 6.7

Cholesterol (mg) 148 100 114

Sodium (mg) 1,419 1,692 1,609

Sample Size 2,495 2,650 2,692

SOURCE: Weighted tabulations based on two days of intake data from respondents of the 1994-1996 CSFII.

NOTE: Only respondents with positive food energy intake are included in the calculations.

kcal = kilocalories; mcg = micrograms; mg = milligrams; NE = niacin equivalent; RE = retinol equivalent.
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Figure III.4
Mean Calcium Intake, by Gender and Age, 

1994-1996 CSFII
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Figure III.5
Mean Calcium Intake, by Race/Ethnicity,    

1994-1996 CSFII
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Figure III.6
Mean Fiber Intake, by Gender and Age,                           

1994-1996 CSFII
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Figure III.7
Mean Sodium Intake Among School-Aged Children,

by Gender and Age, 1994-1996 CSFII
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TABLE III.9

24-HOUR USUAL FOOD ENERGY  INTAKE DISTRIBUTION AMONG SCHOOL-AGED CHILDREN, 
OVERALL AND BY AGE/GENDER, 1994 TO 1996

24-Hour Usual Intake Distribution (Percentiles)

Dietary Component 5th 10th 15th 25th 50th 75th 85th 90th 95th

Food Energy (kcal)

Overall 1,275 1,424 1,529 1,694 2,045 2,472 2,744 2,549 3,288

Males, 6 to 8 1,301 1,420 1,502 1,624 1,864 2,131 2,292 2,410 2,601

Females, 6 to 8 1,228 1,316 1,378 1,473 1,658 1,857 1,969 2,047 2,165

Males, 9 to 13 1,512 1,655 1,753 1,903 2,199 2,535 2,738 2,888 3,130

Females, 9 to 13 1,160 1,302 1,400 1,550 1,854 2,200 2,409 2,561 2,805

Males, 14 to 18 1,715 1,924 2,073 2,306 2,791 3,364 3,719 3,983 4,412

   Females, 14 to 18 1,285 1,404 1,486 1,610 1,857 2,131 2,294 2,412 2,600

Food Energy as Percentage of REA

Overall 58 66 70 77 91 107 117 124 135

Males, 6 to 8 67 73 77 84 97 111 119 125 136

Females, 6 to 8 65 69 72 77 86 96 102 106 111

Males, 9 to 13 65 72 77 83 97 112 121 128 138

Females, 9 to 13 60 66 70 76 88 101 109 115 124

Males, 14 to 18 60 67 72 80 97 116 129 138 153

 Females, 14 to 18 53 59 64 70 84 100 109 116 127

SOURCE: Weighted tabulations based on two days of intake data from respondents of the 1994-1996 CSFII.

NOTE: Children’s usual intake distribution was determined based on two intake days using the Software for Intake Distribution Estimation,
developed by Iowa State University (1996).

kcal = kilocalories; REA = Recommended Energy Allowance.
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‘ TABLE III.10.A

PERCENTAGE OF SCHOOL-AGED CHILDREN WHOSE USUAL DAILY NUTRIENT INTAKE 
IS AT OR ABOVE DIETARY STANDARDS, 1994 TO 1996

Usual 24-Hour Intake

Dietary Component at or Above EAR Above 80% of 1989 RDA    
Percentage of Children Percentage of Children at or

a a

Vitamins

Vitamin A --- 71.9

Vitamin C --- 92.6

Vitamin E --- 59.0

Vitamin B  96.1 ---6

Vitamin B  98.5 ---12

Niacin 98.7 ---

Thiamin 98.1 ---

Riboflavin 97.9 ---

Folate 49.4 ---

Minerals

Iron --- 87.6

Magnesium 63.5 ---

Phosphorus 80.1 ---

Zinc --- 64.4

Sample Size 2,692 2,692

SOURCE: Weighted tabulations based on  two days of intake data from respondents of the 1994-1996 CSFII.

NOTE: Children’s usual intake distribution was determined based on two intake days using the Software for Intake Distribution Estimation,
developed by Iowa State University (1996).

For vitamin B , vitamin B , niacin, thiamin, riboflavin, folate, magnesium, and phosphorus, the EARs based on the new Dietary Reference Intakesa
6 12

are used.  For the remaining nutrients the table shows the percentage of individuals whose intake is at or above 80 percent of the 1989 RDAs (an
approximation of the estimated average requirement).  The percentages of children meeting the EAR for niacin and folate are underestimated.  The
intake estimates do not account for the conversion of tryptophan to niacin or for the high bioavailability of synthetic folic acid, as from fortified
ready-to-eat cereal, whereas the EARs cover these.

EAR = Estimated Average Requirement; REA = Recommended Energy Allowance.
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TABLE III.10.B

24-HOUR USUAL CALCIUM INTAKE DISTRIBUTION AMONG SCHOOL-AGED CHILDREN, 
OVERALL AND BY SUBGROUP, 1994 TO 1996

24-Hour Usual Intake Distribution of Calcium as a Percentage of the AI   
(Percentiles)

Dietary Component 5th 10th 15th 25th 50th 75th 85th 90th 95th

Overall 36   44 49 58 78 101 116 126 143

Age/Gender

Males, 6 to 8 65 74 81 91 112 136 150 160 175

Females, 6 to 8 60 68 74 83 101 120 131 139 151

Males, 9 to 13 45 51 56 63 77 94 104 110 121

Females, 9 to 13 37 42 46 53 66 80 89 95 104

Males, 14 to 18 42 50 56 66 86 113 129 142 163

   Females, 14 to 18 27 32 35 41 54 69 78 84 94

Race/Ethnicity      

Hispanic 34 41 46 55 74 98 112 123 140

Black 33 39 43 50 63 79 88 95 105

White 41 48 54 63 83 107 122 133 150

Other 23 29 34 43 61 84 99 110 127

SOURCE: Weighted tabulations based on two days of intake data from respondents of the 1994-1996 CSFII.

NOTE: Children’s usual intake distribution was determined based on two intake days using the Software for Intake Distribution Estimation,
developed by Iowa State University (1996).

AI = Adequate Intake

*Differences in intake among subgroups significantly different from zero at the .05 level, F-test.
**Differences in intake among subgroups significantly different from zero at the .01 level, F-test.



33

��
������
���������������
������� ������	���� 	������ ��	���
���
��
����	
��	���
�	���������/&.

��
� ����� 	���
�
�
����	������������
�����

�$)!&���������	�	�����������	��	��	
���

�
�
�������������
���������� ��������
����	���
�#��
� ����

����������������������	���	������������
����	������	������	����	���
�	���������/&.�������


��	�������

��������������	�����������	����	�	�	
���'

��������� ��
��
	 ��������	���	�������/&.�����'

��������

 ��
��
	 ���������	
�����	����#���	�������(+/������������	���	��������	����������������
�	���

����

���������	����	��������������� 
	
���%�����	��
	��������

������������	�����+�
���
 �
������
��	
�

����
�
�	�����������
������	�����	������	����������
���� 	������������������*���������--3����/�������

�����

�
�
�������������
���	��
���������	��#�	������	������	���

��	����
� 	���������	���	�����
	���

)�

������� 	��� �
�������
���	
������������ ����������	��	
����
����	����������������
�����	����

��� ��
������ ��
�	�� �
	���� %���� ������ 	���� 

������� ������ %��� ����� �� �
	��� 

������� %���

�����	���	���� �
�����	����)
	������	����--�6�	���8�%������	����---����/�
��������
�	���
	����

�����

	


�'� 	�������;� �����������	���,�������
	����%������
	���	�������	�������� �����
�	������;�� ��

�
�����������	���
�
���
��������������
�������F����
����������
�����+����5�����7�
	 ����%�����	
�

�������	������������������������
�
�
�����?�����������%�
�	 ��������������	���,��
��������� ����	��

	� �	�� ���	������	


�'� 	����� ����� ����������
�����������
�������
	���,�	�����
���������� ���

	��,�����
��
��
����������

��
��������	��	�������	��	��
	������
�	������	


�'� 	������������$�

 ������������	�����	���������(+/���0����
�	���1	��������
���� �����������%��������	� �	�����
�	��

���	


�'� 	������$<����"$<�(+/���	����

/'	 ��	������������
�
����	���� �����������/&.���
����	������	��,�����
��
��
�
���	�����	�����


���������	��#�	������	��������
���	�����������
��� 	����	�����;�����3��������<�
�
������	������	�

���	������	������	���#�	���
��'���������/&.��'

��������� ��
��
	 �����(+/����	��������������&����

;<�
�
���������� 	����	����-�����$�	������ 	����	�����;�����3��	����	��
	�������	������	����
��	����



89

TABLE III.11

PERCENTAGE OF SCHOOL-AGED CHILDREN WHOSE USUAL DAILY NUTRIENT INTAKE 
IS AT OR ABOVE DIETARY STANDARDS, BY AGE/GENDER, 1994 TO 1996

Percentage of Children Whose Usual 24-Hour Intake Is at or Above 
EAR or 80% of 1989 RDAa

Dietary Component 6 to 8 6 to 8 9 to 13 9 to 13  14 to 18 14 to 18
Males, Females, Males, Females, Males, Females, 

Food Energy ** 43 18 44 27 45 25

Vitamins

Vitamin A ** 91 88 74 74 70 56

Vitamin C * 95 99 98 92 91 86

Vitamin E 62 48 59 60 64 59

Vitamin B  * 100 100 100 98 97 856

Vitamin B  100 100 100 99 100 9212

Niacin 100 100 100 100 100 95

Thiamin 100 100 100 100 98 90

Riboflavin 100 100 100 100 97 95

Folate ** 87 86 64 41 42 10

Minerals

Iron ** 97 97 99 81 98 56

Magnesium ** 99 100 84 67 38 11

Phosphorus ** 100 100 85 63 93 52

Zinc ** 76 60 76 61 73 48

Sample Size 357 336 552 560 446 441

SOURCE: Weighted tabulations based on  two days of intake data from respondents of the 1994-1996 CSFII.

NOTE: Children’s usual intake distribution was determined based on two intake days using the Software for Intake Distribution Estimation,
developed by Iowa State University (1996).

For vitamin B , vitamin B , niacin, thiamin, riboflavin, folate, magnesium, and phosphorus, the EARs based on the new Dietary Reference Intakesa
6 12

are used.  For the remaining nutrients the table shows the percentage of individuals whose intake is at or above 80 percent of the 1989 RDAs (an
approximation of the estimated average requirement).  The percentages of children meeting the EAR for niacin and folate are underestimated.  The
intake estimates do not account for the conversion of tryptophan to niacin or for the high bioavailability of synthetic folic acid, as from fortified
ready-to-eat cereal, whereas the EARs cover these.

EAR = Estimated Average Requirement; REA = Recommended Energy Allowance.

*Differences among subgroups significantly different from zero at the .05 level, chi-square test.
**Differences among subgroups significantly different from zero at the .01 level, chi-square test.
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Figure III.8
Percentage of School-Aged Children Meeting the EAR for 

Magnesium, by Gender and Age, 1994-1996 CSFII
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Note:  The EAR is the Estimated Average Requirement. The EARs for magnesium are 110
mg for males and females 4 to 8, 200 mg for males and females 9 to 13,  340 mg for
males 14 to 18, and 300 mg for females 14 to 18.
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TABLE III.12

PERCENTAGE OF SCHOOL-AGED CHILDREN WHOSE USUAL DAILY NUTRIENT INTAKE 
IS AT OR ABOVE DIETARY STANDARDS, BY RACE/ETHNICITY, 1994 TO 1996

Percentage of Children Whose Usual 24-Hour Intake Is at or Above
 EAR or 80% of 1989 RDAa

Dietary Component Hispanic Black White Other

Food Energy ** 26 30 39 19

Vitamins

Vitamin A ** 66 59 78 53

Vitamin C 95 100 91 94

Vitamin E ** 48 65 63 36

Vitamin B  96 97 96 976

Vitamin B  99 98 99 9712

Niacin 98 99 99 98

Thiamin 97 98 98 96

Riboflavin 98 98 98 91

Folate ** 53 38 52 37

Minerals

Iron 85 84 90 79

Magnesium ** 62 54 66 59

Phosphorus ** 77 74 83 69

Zinc 63 61 67 53

Sample Size 430 411 1,735 116

SOURCE: Weighted tabulations based on  two days of intake data from respondents of the 1994-1996 CSFII.

NOTE: Children’s usual intake distribution was determined based on two intake days using the Software for Intake Distribution Estimation,
developed by Iowa State University (1996).

For vitamin B , vitamin B , niacin, thiamin, riboflavin, folate, magnesium, and phosphorus, the EARs based on the new Dietary Reference Intakesa
6 12

are used.  For the remaining nutrients the table shows the percentage of individuals whose intake is at or above 80 percent of the 1989 RDAs (an
approximation of the estimated average requirement).  The percentages of children meeting the EAR for niacin and folate are underestimated.  The
intake estimates do not account for the conversion of tryptophan to niacin or for the high bioavailability of synthetic folic acid, as from fortified
ready-to-eat cereal, whereas the EARs cover these.

EAR = Estimated Average Requirement; REA = Recommended Energy Allowance.

*Differences among subgroups significantly different from zero at the .05 level, chi-square test.
**Differences among subgroups significantly different from zero at the .01 level, chi-square test.
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TABLE III.13

PERCENTAGE OF SCHOOL-AGED CHILDREN WHOSE USUAL DAILY NUTRIENT INTAKE 
IS AT OR ABOVE DIETARY STANDARDS, BY HOUSEHOLD INCOME, 1994 TO 1996

Percentage of Children Whose Usual 24-Hour Intake Is at or Above EAR or 80% of 1989 RDAa

Dietary Component Poverty Line Poverty Line Poverty Line Poverty Line Poverty Line
< 100% of 101  to 130% of 131 to 185% of 186 to 299% of > 300% of

Food Energy 34 35 29 32 39

Vitamins

Vitamin A ** 73 44 79 69 76

Vitamin C 96 85 89 96 92

Vitamin E 56 61 54 64 60

Vitamin B  96 95 96 96 966

Vitamin B  99 100 99 98 9812

Niacin 98 100 99 99 99

Thiamin 97 99 99 98 98

Riboflavin 97 99 99 98 98

Folate ** 51 36 49 47 53

Minerals

Iron 87 86 91 87 89

Magnesium 63 55 64 64 65

Phosphorus 80 78 80 80 80

Zinc 62 69 70 63 67

Sample Size 547 196 369 595 985

SOURCE: Weighted tabulations based on  two days of intake data from respondents of the 1994-1996 CSFII.

NOTE: Children’s usual intake distribution was determined based on two intake days using the Software for Intake Distribution Estimation,
developed by Iowa State University (1996).

For vitamin B , vitamin B , niacin, thiamin, riboflavin, folate, magnesium, and phosphorus, the EARs based on the new Dietary Reference Intakesa
6 12

are used.  For the remaining nutrients the table shows the percentage of individuals whose intake is at or above 80 percent of the 1989 RDAs (an
approximation of the estimated average requirement).  The percentages of children meeting the EAR for niacin and folate are underestimated.  The
intake estimates do not account for the conversion of tryptophan to niacin or for the high bioavailability of synthetic folic acid, as from fortified
ready-to-eat cereal, whereas the EARs cover these.

EAR = Estimated Average Requirement; REA = Recommended Energy Allowance.

*Differences among subgroups significantly different from zero at the .05 level, chi-square test.
**Differences among subgroups significantly different from zero at the .01 level, chi-square test.
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TABLE III.14

PERCENTAGE OF SCHOOL-AGED CHILDREN WHOSE USUAL DAILY NUTRIENT INTAKE 
IS AT OR ABOVE DIETARY STANDARDS, BY FOOD SUFFICIENCY STATUS, 1994 TO 1996

Percentage of Children Whose Usual 24-Hour Intake Is at or
Above EAR or 80% of 1989 RDAa

Dietary Component Food Sufficient Food Insufficient

Food Energy 36 16

Vitamins

Vitamin A 72 75

Vitamin C 93 95

Vitamin E 59 49

Vitamin B  96 986

Vitamin B  98 9812

Niacin 99 99

Thiamin 98 99

Riboflavin 98 98

Folate 50 45

Minerals

Iron 88 90

Magnesium 64 57

Phosphorus 80 81

Zinc 65 * 44

Sample Size 2,596 84

SOURCE: Weighted tabulations based on  two days of intake data from respondents of the 1994-1996 CSFII.

NOTE: Children’s usual intake distribution was determined based on two intake days using the Software for Intake Distribution
Estimation, developed by Iowa State University (1996).

For vitamin B , vitamin B , niacin, thiamin, riboflavin, folate, magnesium, and phosphorus, the EARs based on the new Dietarya
6 12

Reference Intakes are used.  For all of the remaining nutrients the table shows the percentage of individuals whose intake is at or above
80 percent of the 1989 RDAs (an approximation of the estimated average requirement).  The percentages of children meeting the
EAR for niacin and folate are underestimated.  The intake estimates do not account for the conversion of tryptophan to niacin or
for the high bioavailability of synthetic folic acid, as from fortified ready-to-eat cereal, whereas the EARs cover these.

EAR = Estimated Average Requirement; REA = Recommended Energy Allowance.

*Differences among subgroups significantly different from zero at the .05 level, chi-square test.
**Differences among subgroups significantly different from zero at the .01 level, chi-square test.
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TABLE III.15

PERCENTAGE OF SCHOOL-AGED CHILDREN WHO MEET SELECTED DIETARY 
RECOMMENDATIONS, 1994 TO 1996

Percentage Whose Usual Daily Intake Meets the Recommendation

Dietary Recommendation Breakfast Lunch 24 Hours

Percentage of Food Energy

No more than 30 percent from total fat 73.5 23.8 25.1

Less than 10 percent from saturated fat 53.0 20.6 16.1

More than 55 percent from carbohydrates 82.4 54.3 52.8

Other Dietary Components

More than (age plus 5) g of dietary fiber --- --- 28.4

No more than 2,400 mg of sodium --- --- 15.0

No more than 300 mg of cholesterol --- --- 78.3

No more than twice the 1989 RDA of protein    --- --- 58.5 

Sample Size 2,494 2,650 2,692

SOURCE: Weighted tabulations based on two days of intake data from respondents of the 1994-1996 CSFII.

NOTE: Children’s usual intake distribution was determined based on two intake days using the Software for Intake Distribution
Estimation, developed by Iowa State University (1996).

RDA = Recommended Dietary Allowance.

*Significantly different from zero at the .05 level, two-tailed test.
**Significantly different from zero at the .01 level, two-tailed test.
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TABLE III.16

PERCENTAGE OF SCHOOL-AGED CHILDREN WHO MEET SELECTED DIETARY STANDARDS, BY AGE/GENDER, 1994 TO 1996

Percentage of Children Whose Usual 24-Hour Intake Meets the Recommendation

Dietary Recommendation 6 to 8  6 to 8 9 to 13 9 to 13 14 to 18 14 to 18
Males, Females, Males, Females, Males, Females, 

Percentage of Food Energy

No more than 30 percent from
total fat 24.6 26.9 14.1 27.1 23.9 32.8

Less than 10 percent from 
saturated fat ** 10.0 10.2 6.3 14.1 19.6 31.0

More than 55 percent from *
carbohydrates 52.6 52.4 40.2 54.0 40.2 47.4

Other Dietary Components

More than (age plus 5) g of  

dietary fiber ** 53.7 46.7 39.8 17.6 28.2 4.6

No more than 2,400 mg of sodium ** 23.8 38.7 5.3 17.0 1.4 19.5

No more than 300 mg of cholesterol ** 88.9 94.0 76.1 90.7 45.8 85.0

No more twice the 1989 RDA of
protein ** 24.5 29.0 42.0 71.4 68.8 90.3

Sample Size 357 336 552 560 446 441

SOURCE: Weighted tabulations based on  two days of intake data from respondents of the 1994-1996 CSFII.

NOTE: Children’s usual intake distribution was determined based on two intake days using the Software for Intake Distribution Estimation,
developed by Iowa State University (1996).

RDA = Recommended Dietary Allowance.

*Differences among subgroups significantly different from zero at the .05 level, chi-square test.
**Differences among subgroups significantly different from zero at the .01 level, chi-square test.



Figure III.9
Percentage of School-Aged Children with Saturated Fat at or 

Below Recommended Maximum, by Gender and Age, 
1994-1996 CSFII
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TABLE III.17

PERCENTAGE OF SCHOOL-AGED CHILDREN WHO MEET SELECTED DIETARY STANDARDS, 
BY RACE/ETHNICITY, 1994 TO 1996

Percentage of Children Whose Usual 24-Hour Intake Meets the
Recommendation

Dietary Recommendation Hispanic Black White Other
Non-Hispanic Non-Hispanic

Percentage of Food Energy

No more than 30 percent from total fat ** 17.0 7.2 29.4 51.9

Less than 10 percent from saturated fat ** 10.1 5.7 18.0 40.9

More than 55 percent from carbohydrates ** 30.9 23.6 53.3 58.2

Other Dietary Components

More than (age plus 5) g of dietary fiber 30.6 16.4 30.6 26.4 

No more than 2,400 mg of sodium * 22.1 10.6 13.2 30.0

No more than 300 mg of cholesterol 72.6 68.9 80.6 90.1

No more than twice the 1989 RDA of 
protein 59.0 63.1 57.0 62.5

Sample Size 430 411 1,735 116

SOURCE: Weighted tabulations based on  two days of intake data from respondents of the 1994-1996 CSFII.

NOTE: Children’s usual intake distribution was determined based on two intake days using the Software for Intake Distribution Estimation,
developed by Iowa State University (1996).

RDA = Recommended Dietary Allowance.

*Differences among subgroups significantly different from zero at the .05 level, chi-square test.
**Differences among subgroups significantly different from zero at the .01 level, chi-square test.



Figure III.10
Percentage of School-Aged Children Who Meet Dietary 

Guidelines for Total Fat and Saturated Fat, 
by Race/Ethnicity, 1994-1996 CSFII
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TABLE III.18

PERCENTAGE OF SCHOOL-AGED CHILDREN WHO MEET SELECTED DIETARY STANDARDS,
BY HOUSEHOLD INCOME, 1994 TO 1996

Percentage of Children Whose Usual 24-Hour Intake
 Meets the Recommendation

Dietary Recommendation Line Line Line Line Line

 < 100% of 101 to 130% 131 to 185% 186 to 299% > 300% of
Poverty of Poverty of Poverty of Poverty Poverty

Percentage of Food Energy

No more than 30 percent from total fat ** 16.9 7.9 14.1 22.4 37.7

Less than 10 percent from saturated fat ** 10.6 3.3 8.8 11.2 26.3

More than 55 percent from carbohydrates ** 30.6 23.6 36.2 44.0 63.0

Other Dietary Components

More than (age plus 5) g of dietary fiber * 27.8 17.0 24.1 25.0 33.5 

No more than 2,400 mg of sodium 15.8 6.4 11.6 14.1 15.9

No more than 300 mg of cholesterol 66.4 63.4 75.8 83.7 83.4

No more than twice the 1989 RDA of 
protein ** 54.8 52.4 61.8 58.6 59.6

Sample Size 527 308 376 524 957

SOURCE: Weighted tabulations based on  two days of intake data from respondents of the 1994-1996 CSFII.

NOTE: Children’s usual intake distribution was determined based on two intake days using the Software for Intake Distribution Estimation,
developed by Iowa State University (1996).

RDA = Recommended Dietary Allowance.

*Differences among subgroups significantly different from zero at the .05 level, chi-square test.
**Differences among subgroups significantly different from zero at the .01 level, chi-square test.
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TABLE III.19

PERCENTAGE OF SCHOOL-AGED CHILDREN WHO MEET SELECTED DIETARY STANDARDS, 
BY FOOD SUFFICIENCY STATUS, 1994 TO 1996

Percentage of Children Whose Usual 24-Hour Intake 
Meets the Recommendation

Dietary Recommendation Food Sufficient Food Insufficient

Percentage of Food Energy

No more than 30 percent from total fat 25.4 24.0

Less than 10 percent from saturated fat 16.3 17.5

More than 55 percent from carbohydrates 47.4 44.2

Other Dietary Components

More than (age plus 5) g of dietary fiber 28.6 18.6 

No more than 2,400 mg of sodium 14.8 26.5

No more than 300 mg of cholesterol 78.7 72.6

No more than twice the 1989 RDA of protein 58.2 71.6

Sample Size 2,596    84

   
SOURCE: Weighted tabulations based on  two days of intake data from respondents of the 1994-1996 CSFII.

NOTE: Children’s usual intake distribution was determined based on two intake days using the Software for Intake Distribution
Estimation, developed by Iowa State University (1996).

RDA = Recommended Dietary Allowance.

*Differences among subgroups significantly different from zero at the .05 level, chi-square test.
**Differences among subgroups significantly different from zero at the .01 level, chi-square test.
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TABLE III.20

FOOD GROUP INTAKES OF SCHOOL-AGED CHILDREN, 1994 TO 1996

Food Group

Mean Number of Servings

Breakfast Lunch 24 Hours

Grain Products
Whole grains 0.4 0.3 1.0
Nonwhole grains 1.1 2.0 6.2
Total 1.4 2.2 7.2

Vegetables
Potatoes 0.04 0.5 1.2
Legumes 0.01 0.0 0.1
Other starchy vegetables 0.00 0.0 0.2
Dark-green leafy vegetables 0.00 0.0 0.1
Other vegetables 0.03 0.3 1.1
Total 0.07 0.9 2.8

Fruit
Citrus 0.3 0.2 0.7
Noncitrus 0.1 0.3 0.7
Total 0.4 0.4 1.4

Vegetables and Fruit 0.5 1.4 4.2

Milk Products
Milk

Whole milk 0.2 0.1 0.4
Low-fat milk 0.3 0.2 0.6
Nonfat milk 0.1 0.0 0.2
Total 0.6 0.4 1.5a

Cheese 0.0 0.2 0.5
Other dairy 0.0 0.0 0.0
Total 0.6 0.6 2.0

Meat and Meat Substitutes
Red meat 0.1 0.3 1.0
Poultry 0.0 0.1 0.4
Fish 0.0 0.0 0.1
Eggs 0.1 0.0 0.1
Nuts and seeds 0.0 0.0 0.1
Total 0.1 0.5 1.6

Soda 0.1 0.4 1.4

Fruit Drinks and Fruit-Flavored Drinks 0.1 0.3 0.8

Sample Size 2,692    2,692   2,692   

SOURCE: Weighted tabulations using two days of intake data from respondents of the 1994-1996 CSFII.

The total number of servings of milk includes not only whole, low-fat, and nonfat milk, but also milk whose fat content was not specified.a
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TABLE III.21

FOOD GROUP INTAKES OF SCHOOL-AGED CHILDREN OVER 24 HOURS, BY AGE/GENDER, 1994 TO 1996

Mean Number of Servings

Food Group 6 to 8 6 to 8 9 to 13 9 to 13 14 to 18 14 to 18
Males, Females, Males, Females, Males, Females,

Grain Products
Whole grains ** 0.9 0.8 1.1 1.0 1.1 0.8
Nonwhole grains ** 5.6 5.0 6.5 5.4 8.3 5.5
Total ** 6.5 5.8 7.6 6.4 9.5 6.2

Vegetables              
Potatoes ** 0.9 0.8 1.2 1.1 1.9 1.2
Legumes 0.1 0.1 0.2 0.1 0.2 0.2
Other starchy vegetables ** 0.2 0.2 0.2 0.2 0.2 0.1
Dark-green leafy vegetables ** 0.0 0.1 0.1 0.1 0.1 0.1
Other vegetables ** 0.8 0.8 1.2 1.0 1.5 1.2
Total ** 2.0 2.0 2.8 2.4 3.9 2.8

Fruit
Citrus 0.7 0.6 0.7 0.7 0.8 0.7
Noncitrus ** 1.0 0.8 0.7 0.7 0.5 0.6
Total 1.6 1.5 1.4 1.5 1.4 1.3

Vegetables and Fruit ** 3.6 3.5 4.3 3.9 5.2 4.1

Milk Products
Milk    

Whole milk ** 0.5 0.5 0.5 0.4 0.5 0.2
Low-fat milk ** 0.8 0.6 0.8 0.6 0.7 0.3
Nonfat milk 0.1 0.1 0.2 0.2 0.2 0.1
Total ** 1.7 1.5 1.7 1.4 1.7 0.9a

Cheese ** 0.4 0.4 0.5 0.5 0.8 0.5
Other dairy 0.0 0.0 0.0 0.0 0.0 0.0
Total ** 2.1 1.9 2.3 1.9 2.5 1.4

Meat and Meat Substitutes
Red meat ** 0.9 0.7 1.1 0.8 1.5 0.8
Poultry ** 0.3 0.3 0.4 0.3 0.5 0.4
Fish ** 0.1 0.1 0.1 0.1 0.1 0.1
Eggs  * 0.1 0.1 0.1 0.1 0.1 0.1
Nuts and seeds ** 0.1 0.1 0.1 0.1 0.1 0.1
Total ** 1.4 1.2 1.7 1.3 2.3 1.5

Soda ** 0.7 0.6 1.2 1.1 2.6 1.7

Fruit Drinks and Fruit-Flavored  * 0.9 0.7 0.8 0.6 1.1 0.8
Drinks

Sample Size 357 336 552 560 446 441 

SOURCE: Weighted tabulations using two days of intake data from respondents of the 1994-1996 CSFII.

The total number of servings of milk includes not only whole, low-fat, and nonfat milk, but also milk whose fat content was not specified.a

*Differences in intake among subgroups significantly different from zero at the .05 level, F-test.
**Differences in intake among subgroups significantly different from zero at the .01 level, F-test.
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Figure III.11
Milk Product Servings Among School-Aged Children, 

by Gender and Age, 1994-1996 CSFII
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Figure III.12
Daily Diet and Regular Soft Drink Intake Among School-Aged 

Children, by Gender and Age, 1994-1996 CSFII

50

0 1 2 3 4 >4
0

10

20

30

40

Servings (Cups) per Day--Females

Percent

6-8 years 9-13 years 14-18 years

114



115

TABLE III.22

DAILY DIET AND REGULAR SOFT DRINK INTAKE AMONG SCHOOL-AGED CHILDREN, 
BY GENDER AND AGE, 1994-1996 CSFII

Soft Drink Servings Per Day (Percentages)

Gender/Age 0 1 2 3 4 More than 4 

Males, 6 to 8 43 33 18 4 2 1

Females, 6 to 8 44 38 15 2 1 0

Males, 9 to 13 30 24 25 12 5 4

Females, 9 to 13 27 30 22 16 3 2

Males, 14 to 18 15 15 18 18 14 20

Females, 14 to 18 22 23 23 14 9 9

SOURCE: Weighted tabulations using two days of intake data from respondents of the 1994-1996 CSFII.
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‘ TABLE III.23

FOOD GROUP INTAKES OF SCHOOL-AGED CHILDREN OVER 24 HOURS, BY RACE/ETHNICITY, 1994 TO 1996

Mean Number of Servings

Food Group Hispanic Black White Other
Non-Hispanic Non-Hispanic

Grain Products
Whole grains ** 0.8 0.7 1.1 0.9
Nonwhole grains  * 6.0 5.8 6.3 6.1
Total       ** 6.8 6.5 7.4 7.0

Vegetables
Potatoes 1.1 1.3 1.3 1.2
Legumes 0.4 0.1 0.1 0.1
Other starchy vegetables ** 0.1 0.2 0.2 0.2
Dark-green leafy vegetables ** 0.0 0.2 0.1 0.2
Other vegetables 1.2 1.0 1.1 1.5
Total 2.8 2.8 2.7 3.2

Fruit
Citus 0.7 0.6 0.7 1.1
Noncitrus  * 0.7 0.6 0.7 0.8
Total  * 1.4 1.2 1.5 1.9

Vegetables and Fruit 4.2 4.0 4.2 5.1

Milk Products
Milk

Whole milk ** 0.7 0.6 0.3 0.4
Low-fat milk ** 0.4 0.2 0.8 0.5
Nonfat milk ** 0.1 0.0 0.2 0.1
Total ** 1.5 1.0 1.6 1.2a

Cheese ** 0.4 0.4 0.6 0.3
Other dairy ** 0.0 0.0 0.0 0.0
Total ** 1.9 1.5 2.2 1.6

Meat and Meat Substitutes
Red meat  * 1.0 1.1 0.9 1.0
Poultry ** 0.5 0.5 0.3 0.3
Fish  * 0.1 0.1 0.1 0.2
Eggs ** 0.2 0.1 0.1 0.1
Nuts and seeds ** 0.0 0.0 0.1 0.0
Total ** 1.7 1.9 1.5 1.8

Soda ** 1.2 1.0 1.6 1.0

Fruit Drinks and Fruit-Flavored Drinks ** 0.7 1.2 0.7 0.5

Sample Size 430 411 1,735  116 

SOURCE: Weighted tabulations using two days of intake data from respondents of the 1994-1996 CSFII.

The total number of servings of milk includes not only whole, low-fat, and nonfat milk, but also milk whose fat content was not specified.a

*Differences in intake among subgroups significantly different from zero at the .05 level, F-test.
**Differences in intake among subgroups significantly different from zero at the .01 level, F-test.
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TABLE III.24

DISTRIBUTION OF DAILY NUMBER OF FOOD SERVINGS 
AMONG SCHOOL-AGED CHILDREN, 1994 TO 1996

Number of Servings 24 Hours

Grain Products (Percentages)
0 0
1 to 3 9
4 to 5 25
6 to 11 57
More than 11 8

Percentage meeting age/gender-specific target 23

Vegetables (Percentages)
0 7
1 to 2 48
3 to 5 37
More than 5 8

Percentage meeting age/gender-specific target 20

Fruit (Percentages)
0 31
1 34
2 to 4 30
More than 4 5

Percentage meeting age/gender-specific target 14

Vegetables and Fruit (Percentages)
0 2
1 to 2 26
3 to 4 37
5 to 9 31
More than 9 3

Percentage meeting age/gender-specific target 12

Milk Products (Percentages)
0 9
1 31
2 to 3 49
More than 3 11

Percentage meeting age/gender-specific target 30



TABLE III.24 (continued)

Number of Servings 24 Hours

120

Meat and Meat Substitutes (Percentages)
0 8
1 46
2 to 3 41
More than 3 5

Percentage meeting age/gender-specific target 17

Sample Size 2,692

SOURCE: Weighted tabulations using two days of intake data from respondents of the 1994-1996
CSFII.

NOTE: Age/gender-specific targets are taken from the targets used in the construction of the Healthy
Eating Index (Kennedy et al. 1995).



Figure III.13
Percentage of School-Aged Children Meeting Food Group 

Targets, 1994-1996 CSFII
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IV.  RELATIONSHIP BETWEEN SCHOOL MEAL PROGRAM 
PARTICIPATION AND DIETARY INTAKE

Since a large number of children eat one or two meals a day at school, an important research

topic involves how participation in the SBP and NSLP is related to dietary intake.  The previous

chapter concluded that substantial numbers of children are at risk of inadequate intake of folate,

calcium, iron, magnesium, phosphorus, zinc, and vitamins A and E.  The chapter also described

children’s diets as being too high in fat, saturated fat, and sodium.  According to the FNS strategic

plan under the Government Performance and Results Act (GPRA), a key goal of the programs is to

promote “healthful diets for school-age children.”  This chapter explores whether the diets of

participants in the NSLP and SBP suffer the same problems as children’s diets generally.  It also

compares the diets of program participants and nonparticipants to explore the relationship between

eating school breakfasts and/or lunches and children’s dietary intakes.

In comparing the dietary intakes of SBP/NSLP participants and nonparticipants, we take into

account differences in the basic demographic and socioeconomic characteristics of these two groups,

as described in Chapter II.  Thus, we can be certain that observed differences in intake do not simply

arise from the fact that participants and nonparticipants differ in key characteristics such as age,

gender, or family income.  However, the resulting “regression-adjusted” estimates of participants’

and nonparticipants’ dietary intakes do not take into account differences that cannot be observed.

Thus, the differences in intake presented in this chapter do not represent estimates of the impact of

SBP/NSLP participation on dietary intake.  Instead, the chapter presents descriptive findings that are

suggestive of what role the meal programs may play in children’s diets.  Further analysis on

additional data is needed to estimate the precise impacts of program participation on dietary intake.



This includes students absent on that day.  This estimate is based on the estimated day one1

participation rate of 52.1 percent and day two participation rate of 47.9 percent.

The regression models control for age, gender, race/ethnicity, household income, household2

size and composition, region, urbanicity, body mass index, exercise, television watching, food stamp
receipt, and the day, season, and year of intake data collection.  See Chapter II for a description of
the methodology for controlling for these characteristics.
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A. PARTICIPATION IN THE NSLP

Between 1994 and 1996, according to the CSFII, about half of all students attending schools that

offer the NSLP ate a school lunch on any given day.   Among these participating students, 36 percent1

received free meals and 8 percent received reduced-price meals, with the remainder paying the full

price for lunch.

The characteristics of NSLP participants differ somewhat from those of nonparticipants (Table

IV.1).  Participants are more likely than nonparticipants to be male (55 percent of participants and

47 percent of nonparticipants) and are also more likely to be younger than 14 (74 versus 65 percent).

A larger proportion of NSLP participants than nonparticipants are black or Hispanic.  Participants

are also more likely to be certified for free or reduced-price meals and to have low family incomes--

47 percent of participants versus 32 percent of nonparticipants come from families with incomes

below 185 percent of the poverty line.  In estimating the difference between participants and

nonparticipants in dietary intake, regression models are estimated that control for these and other

differences in their characteristics.2

1. Participants’ and Nonparticipants’ Mean Nutrient Intakes 

NSLP participants consume greater amounts of food energy and of most vitamins and minerals

than nonparticipants, on average, even after controlling for income, age/gender, race/ethnicity, and

other characteristics (Table IV.2).  Over 24 hours, for example, participants’ mean food energy
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TABLE IV.1

CHARACTERISTICS OF SBP AND NSLP PARTICIPANTS AND NONPARTICIPANTS, 1994 TO 1996

NSLP SBP

Characteristic Participants Nonparticipants Participants Nonparticipantsa a

Gender/Age
Male, 6 to 8 14 12 16 15
Female, 6 to 8 13 12 18* 12
Male, 9 to 13 26** 18 26 22
Female, 9 to 13 21 23 23 21
Male, 14 to 18 15 17 12 15
Female, 14 to 18 11** 17 4** 15

Race/Ethnicity
Hispanic 17** 10 31** 15
Non-Hispanic, black 18** 12 31** 18
Non-Hispanic, white 60** 74 35** 63
Other 5 4 3 4

Income/Certification Status
Income <= 130% of poverty

Certified 30** 12 65** 21
Not certified 3** 8 3 5

Income 131 to 185% of poverty
Certified 8** 3 13** 6
Not certified 6* 9 3** 9

Income 186 to 299% of poverty
           Certified 5** 2 5 3
           Not certified 16 18 3** 18

Income >= 300% of poverty
           Certified 2 2 1 1
            Not certified 30** 47 6** 36
Region

Northeast 16** 21 8 12
Midwest 23 22 12** 19
South 39** 32 44 48
West 22 25 36** 21

Urbanicity
Urban 29 28 32 30
Suburban 47* 52 29** 46
Rural 24* 20 39** 24

Sample Size 952 914 214 930

SOURCE: Weighted tabulations based on one or two days of intake data from respondents of the 1994-1996 CSFII.

NOTE: Sample includes only students attending schools that offer school breakfasts (for the SBP groups) and lunches (for the NSLP groups) on
intake days during the school year.   Students who had two intake days that were not school days were excluded.

Significance test refers to difference in outcomes among SBP/NSLP participants and nonparticipants.a

*Significantly different from zero at the .05 level, two-tailed test.
**Significantly different from zero at the .01 level, two-tailed test.
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TABLE IV.2

MEAN REGRESSION-ADJUSTED NUTRIENT INTAKE OF SCHOOL-AGED CHILDREN, 
BY NSLP PARTICIPATION STATUS, 1994 TO 1996

Mean Lunch Intake Mean 24-Hour Intake

Dietary Component Participants Nonparticipants Participants Nonparticipants
NSLP NSLP

d d

Food Energy
As percentage of 1989 REA 30** 26 94** 88
As percentage of 24-hour food energy
intake 34** 30 n.a. n.a.

Percentage of Food Energy from:
Total fat 36.9** 32.3 33.6** 32.0
Saturated fat 14.7** 11.0 12.5** 11.5
Carbohydrates

Added sugars 13.2** 22.9 17.3** 19.6
Total 48.6** 57.0 52.7** 55.4

Protein 15.8** 12.4 14.9** 14.0

Vitamins (as Percentage of RDA)a

Vitamin A 32** 24 119 120
Vitamin C 43 50 191 199
Vitamin E 28 27 91 86
Vitamin B 48** 40 192* 1816

Vitamin B 91** 47 279** 23112

Niacin 50 46 185 177b

Thiamin 52* 48 196* 187
Riboflavin 81** 53 260** 231
Folate 20* 17 91 86c

Minerals (as Percentage of RDA)a

Calcium 37** 20 94** 77
Iron 33* 29 136 130
Magnesium 36** 30 112** 105
Phosphorus 51** 34 146** 128
Zinc 29** 20 99** 87

Other Dietary Components
Fiber (g) 4.8** 4.0 14.2 13.5
Cholesterol (mg) 67** 46 225* 205
Sodium (mg) 1,117** 901 3,377** 3,065

Sample Size 952 914 952 914

SOURCE: Weighted tabulations based on one or two days of intake data from respondents of the 1994-1996 CSFII.

NOTE: Sample includes only students attending schools that offer school lunches on intake days during the school year.   Students who
had two intake days that were not school days were excluded.

Mean intakes of vitamin B , vitamin B , niacin, thiamin, riboflavin, folate, magnesium, and phosphorus in this table are measured as aa
6 12

percentage of the RDAs based on the new Dietary Reference Intakes (DRIs).  For the remaining vitamins and minerals except calcium, mean
intakes are measured as a percentage of the 1989 RDAs.   For calcium, mean intake is measured as a percentage of the DRI-based Adequate
Intake (AI).

The reported intake of niacin as a percentage of the RDA is an underestimate because intake is reported in mg of niacin and does not includeb

an estimate of the niacin that is contributed by the conversion of tryptophan to niacin.  The RDA is given in mg of niacin equivalents and
assumes that all niacin will be considered.

The reported intake of folate as a percentage of the RDA is an underestimate because intake is reported in mcg of folate but the RDA is givenc

in mcg of dietary folate equivalents.  Expressing intake in mcg of folate does not make allowance for the high bioavailability of synthetic
folic acid, as from fortified ready-to-eat cereals.  Dietary folate equivalents consider bioavailability.

Significance test refers to difference in outcomes among NSLP participants and nonparticipants.  The mean lunch intakes from NSLPd

participants include contributions from a la carte foods obtained from the school cafeteria and other foods not part of the NSLP lunch.

n.a. = not applicable.

*Significantly different from zero at the .05 level, two-tailed test.
**Significantly different from zero at the .01 level, two-tailed test.
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intake is 94 percent of the REA, compared with 88 percent among nonparticipants.  At lunch,

participants’ mean food energy intake (including foods that came as part of the USDA lunch and any

other foods consumed at lunch) is 30 percent of the REA, compared with 26 percent among

nonparticipants.  This difference in food energy intake also extends to most vitamins and minerals.

Participants’ mean daily intakes of eight micronutrients--vitamin B , vitamin B , thiamin, riboflavin,6 12

calcium, magnesium, phosphorus, and zinc--are significantly higher than the mean intakes of

nonparticipants.  For some of these eight micronutrients, both participants and nonparticipants

consume mean amounts that are well above the RDA; for example, mean daily consumption of

riboflavin is 260 percent of the RDA for participants and 231 percent for nonparticipants.  For

others, however, students’ mean daily intake of the micronutrient is lower relative to the RDA.  For

example, participants’ mean daily intake of zinc is 99 percent of the RDA, compared with 87 percent

for nonparticipants.

In addition to consuming more of these vitamins and minerals, NSLP participants also consume

larger average daily amounts of sodium and cholesterol than do nonparticipants (and participants also

consume significantly more fiber at lunch than nonparticipants).  Participants’ mean daily intakes

of sodium and cholesterol are 3,377 mg and 225 mg, respectively, compared with 3,065 mg and 205

mg among nonparticipants.

Finally, the macronutrient composition of children’s diets differs according to their NSLP

participation status.  Relative to nonparticipants, participants consume a greater proportion of their

calories in the form of total fat, saturated fat, and protein (Table IV.2).  Over 24 hours, participants

consume an average of 33.6 percent of their food energy from total fat and 12.5 percent from

saturated fat; in contrast, nonparticipants consume 32.0 percent from total fat and 11.5 percent from



Thus, even though participants’ food energy intake is higher than that of nonparticipants, their3

absolute intake of added sugars is lower (22 versus 24 teaspoons).
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saturated fat.  The difference in protein intake is similarly large.  These differences are statistically

significant at the one percent level.  

Although total carbohydrate intake as a percentage of food energy is lower for participants than

for nonparticipants (52.7 versus 55.4 percent), carbohydrate intake from starch (“other”

carbohydrates) is essentially the same for the two groups.  Carbohydrate intake from added sugars

account for the difference.  In particular, participants’ mean intake of added sugars contributes 17.3

percent of their food energy, compared with 19.6 percent for nonparticipants.   This 2.3 percentage3

point difference in the intake of added sugars is roughly mirrored in the 2.7 percentage point

difference in total carbohydrate intake.

Although the comparisons described above focus on differences in participants’ and

nonparticipants’ mean dietary intakes over 24 hours, these differences are explained primarily by

differences in these groups’ mean intakes from the foods they consume at lunch (include both school

meals and any other foods consumed).  Participants consume significantly more food energy than

nonparticipants at lunch, and they also have significantly higher intakes of each of the eight

micronutrients listed above for which there is a significant difference in the mean 24-hour intakes

of the two groups.  In addition to these eight dietary components (vitamin B6, vitamin B12, thiamin,

riboflavin, calcium, magnesium, phosphorous, and zinc), NSLP participants have significantly higher

lunch intakes than nonparticipants of vitamin A, folate, iron, and fiber but these differences are not

sustained over 24 hours.  

The differences between participants and nonparticipants in dietary intakes at lunch and over

24 hours are similar in magnitude.  For example, while participants’ lunch intake of food energy

relative to the REA is four percentage points higher than that of nonparticipants, this difference is
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only slightly larger (six percentage points) over 24 hours.  Participants’ intake of calcium relative

to the AI is 17 percentage points higher than that of nonparticipants both at lunch and over 24 hours.

Participants’ and nonparticipants’ intakes of other nutrients follow a similar pattern.  The implication

is that, while NSLP participants consume larger amounts of food energy, vitamins and minerals, and

other dietary components from all foods they eat at lunch, the two groups consume similar amounts

at other meals during the entire day.

Differences in participants’ and nonparticipants’ macronutrient intakes at lunch are more

striking than differences in their 24-hour intakes.  At lunch, mean total fat intake as a percentage of

food energy is 36.9 percent for NSLP participants and 32.3 percent for nonparticipants, and saturated

fat intake as a percentage of food energy is 14.7 percent for participants and 11.0 percent for

nonparticipants.  The difference in added sugar intake at lunch is even larger--nonparticipants

consume 22.9 percent of their lunchtime food energy in the form of added sugar, compared with only

13.2 percent for participants.  As was the case over 24 hours, there is little difference in participants’

and nonparticipants’ lunchtime carbohydrate intake, except for added sugar.

As with micronutrient intakes, the lunch differences in fat intake as a percentage of food energy

almost entirely explain the 24-hour differences.  Participants and nonparticipants have similar intakes

of total fat and saturated fat (as a percentage of food energy) at meals other than lunch.  Thus, the

large difference in lunchtime fat intakes becomes smaller over 24 hours.  With respect to added

sugar, participants actually consume slightly higher amounts than nonparticipants at meals other than

lunch (reversing the lunchtime trend).  As a result, the very large difference between the two groups

in lunchtime added sugar intake becomes much smaller over 24 hours, although, as described above,

it remains substantial and statistically significant.



See Table B.1.B for participants’ and nonparticipants’ mean intakes under alternative4

definitions of NSLP participation.
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The difference between the regression-adjusted comparison and the unadjusted comparison of

participants’ and nonparticipants’ mean intakes (Appendix Table B.1.A) is small.   Both cases lead4

to the same conclusion: on average, participants consume larger amounts of food energy, many

vitamins and minerals, and fat and saturated fat than do nonparticipants.

2. Percentages of Participants and Nonparticipants Meeting Dietary Standards

Although Table IV.2 clearly shows that NSLP participants’ vitamin and mineral average intakes

are greater than those of nonparticipants, this does not indicate whether participants are more likely

to meet dietary standards for particular nutrients.  For some nutrients (riboflavin, for example), mean

intake levels of both participants and nonparticipants may be so high that all or nearly all of both

groups have adequate intakes.  Alternatively, participants may have higher mean intakes of particular

nutrients because of a difference among those at the upper end of the distribution; that is, compared

with nonparticipants, a larger proportion of participants might consume very high amounts of the

nutrient.  In this case, the mean intake of participants could exceed that of nonparticipants even if

the same proportion of both groups had inadequate intake levels.  Ideally, we would examine directly

the proportions of NSLP participants and nonparticipants whose usual vitamin and mineral intake

falls below specific dietary standards.

Figure IV.1 shows what percentages of the two groups have observed single-day vitamin and

mineral intakes that equal or exceed given dietary standards (the EAR, 80 percent of the RDA, or

80 percent of the AI).  Since these percentages are based on observed single-day intakes rather than

usual intakes, they are not estimates of the percentage of participants and nonparticipants whose





Appendix Table B.2 presents the numbers upon which Figure IV.1 is based.  These estimates5

are regression adjusted for differences in participants’ and nonparticipants’ characteristics, but they
are based upon single-day observations of the groups’ daily intake rather than their usual daily
intake.  Appendix Table B.3 presents estimates of participants’ and nonparticipants’ usual daily
intake, although these estimates have not been regression adjusted to account for differences in the
groups’ characteristics.  For most nutrients, these unadjusted percentages of participants and
nonparticipants whose usual intakes meet the EAR or 80 percent of the RDA are greater than the
regression-adjusted percentages whose daily intakes meet the standards.  In both cases, however,
larger percentages of participants than nonparticipants meet the standard for each of the 14 vitamins
and minerals we examined.  Thus, our conclusions would be similar no matter which set of numbers
we used.
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usual intake is adequate.  Rather, they are measures of the single-day intake distribution and are

likely to be imperfectly correlated with the percentage whose usual intake is adequate.5

Differences in NSLP participants’ and nonparticipants’ mean 24-hour vitamin and mineral

intakes clearly translate into differences in the percentages of these groups whose observed single-

day intakes meet dietary standards for vitamin and mineral intake.  For each of the 14 vitamins and

minerals we examined, the percentage of participants meeting the dietary standard exceeds the

percentage of nonparticipants meeting the standard.  This difference is statistically significant for 9

of the 14 vitamins and minerals.  Furthermore, these nutrients include several identified in Chapter

III as ones for which inadequate intake is a problem in the population.  For example, while only 43

percent of nonparticipants meet the standard for vitamin E intake (on a given day), 52 percent of

participants meet this standard.  Similarly, NSLP participation is associated with an increase in the

percentage meeting the iron standard from 71 to 79 percent, an increase in the percentage meeting

the phosphorus standard from 67 to 79 percent, and an increase in the percentage meeting the

calcium standard from 42 to 54 percent.

Differences in NSLP participants’ and nonparticipants’ 24-hour intake of fat, carbohydrates,

protein, and sodium also translate into differences in the percentage meeting the recommendations



Appendix Table B.4 presents the numbers upon which Figure IV.2 is based.  Again, these are6

regression-adjusted estimates based on single-day observations of participants’ and nonparticipants’
daily intakes.  Appendix Table B.5 presents unadjusted estimates of the percentage of participants
and nonparticipants whose usual intakes meet the dietary recommendations.  The differences
between participants and nonparticipants in the unadjusted percentages whose usual intakes meet
the dietary recommendations for fat, saturated fat, and carbohydrate are much larger than the
differences between the groups in the regression-adjusted percentages whose daily intakes meet these
dietary recommendations.  However, both sets of comparisons show that participants are less likely
than nonparticipants to meet these recommendations.

Appendix Table B.6 shows the unadjusted comparison in the mean food intakes of participants7

and nonparticipants.
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for these dietary components.  Figure IV.2 shows that participants are significantly less likely than

nonparticipants to meet the following dietary recommendations:

• Limit total fat intake to no more than 30 percent of food energy.

• Limit saturated fat intake to less than 10 percent of food energy.

• Have carbohydrate intake of more than 55 percent of food energy.

• Limit sodium intake to no more than 2,400 mg.

• Limit protein intake to no more than twice the 1989 RDA for protein.

In each case, the percentage of nonparticipants whose daily intake meets the dietary standards is

about 10 percentage points higher than the percentage of participants meeting the standard.6

3. Food Intake

The foods that NSLP participants eat for lunch are different from those that nonparticipants eat,

which may explain some of the differences in nutrient intake described above.  Table IV.3 shows the

two groups’ mean consumption of different foods at lunch and over 24 hours, after controlling for

observable characteristics.  On average, participants consume more than twice the number of7

servings of vegetables as do nonparticipants for lunch (1.3 versus 0.6).  This difference arises largely



Figure IV.2
Percentage of School-Aged Children Who Meet Selected Dietary 
Recommendations, By NSLP Participation Status, 1994 to 1996
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TABLE IV.3

REGRESSION-ADJUSTED MEAN FOOD GROUP INTAKES OF SCHOOL-AGED CHILDREN, 
BY NSLP PARTICIPATION STATUS, 1994 TO 1996

Food Group

Mean Number of Servings

Lunch 24 Hours

NSLP Participants Nonparticipants NSLP  Participants Nonparticipantsa a

Grain Products
Whole grains 0.1** 0.4 0.9* 1.1
Nonwhole grains 1.9 1.8 6.2 6.0
Total 2.0* 2.2 7.0 7.0

Vegetables
Potatoes 0.7** 0.4 1.4** 1.1
Other starchy vegetables 0.1 0.0 0.2 0.2
Legumes 0.0 0.0 0.1 0.1
Dark-green leafy vegetables 0.0 0.0 0.1 0.1
Other vegetables 0.4** 0.2 1.2* 1.0
Total 1.3** 0.6 3.1** 2.5

Fruit
Citrus 0.1 0.1 0.5* 0.7
Noncitrus 0.4 0.3 0.8 0.8
Total 0.5 0.5 1.3 1.4

Vegetables and Fruit 1.7** 1.1 4.4** 3.9

Milk Products
Milk

Whole milk 0.2** 0.1 0.6** 0.4
Low-fat milk 0.4** 0.1 0.9** 0.6
Nonfat milk 0.0 0.0 0.1 0.2
Total 0.8** 0.2 2.0** 1.4b

Cheese 0.3** 0.2 0.6* 0.5
Other dairy 0.0 0.0 0.0 0.0
Total 1.1** 0.4 2.6** 2.1

Meat and Meat Substitutes
Red meat 0.4 0.3 1.0* 0.9
Poultry 0.1 0.1 0.4 0.4
Fish 0.0 0.0 0.1 0.1
Eggs 0.0** 0.0 0.1 0.1
Nuts and seeds 0.0** 0.1 0.0** 0.1
Total 0.5* 0.4 1.6* 1.5

Soda 0.2** 0.4 1.0 1.2

Fruit Drinks and Fruit-Flavored Drinks 0.1** 0.3 0.7 0.8

Sample Size 952 914 952 914

SOURCE: Weighted tabulations using one or two days of intake data from respondents of the 1994-1996 CSFII.

NOTE: Sample includes only students attending schools that offer school lunches on intake days during the school year.  Students who
had two intake days that were not school days were excluded.

Significance test refers to difference in outcomes among NSLP participants and nonparticipants.a

The total number of servings of milk includes not only whole, low-fat, and nonfat milk, but also milk whose fat content was not specified.b

*Significantly different from zero at the .05 level, two-tailed test.
**Significantly different from zero at the .01 level, two-tailed test.
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from potatoes, as participants consume an average of 0.7 servings of potatoes versus 0.4 among

nonparticipants.  However, participants also consume significantly more “other vegetables” than

nonparticipants.  The difference in vegetable consumption may partially explain the difference

between the groups in vitamin and mineral intake.

Participants and nonparticipants also differ substantially in the consumption of milk products,

which could account for the difference in calcium (and part of the difference in fat) intake.

Participants consume much larger amounts of whole milk and low-fat milk.  This, together with a

higher intake of milk of unspecified type (not shown), leads to their overall mean milk consumption

being four times as large as that of nonparticipants (0.8 versus 0.2 servings).  On average,

participants also consume larger amounts of cheese and meat or meat substitutes than

nonparticipants.

On the other hand, at lunch, nonparticipants consume greater average amounts of grain

products, particularly whole grains, than do NSLP participants.  In addition, instead of drinking milk

at lunch, nonparticipants appear to be more likely to consume soda and/or fruit drinks in greater

quantities than participants.  Nonparticipants consume an average of 0.4 servings of soda and 0.3

servings of fruit drinks at lunch, compared with 0.2 and 0.1 for participants.  This difference may

account for the fact that nonparticipants get a larger proportion of their food energy from added

sugars than do participants.

With the exception of total intake of grain products, soda, and fruit drinks, the differences in

participants’ and nonparticipants’ lunch food group consumption is mirrored by the differences in

their 24-hour food group consumption and remain statistically significant.  Furthermore, the

magnitude of the differences in 24-hour consumption is similar to the magnitude of the differences

in lunchtime consumption.  For example, participants consume an average of 0.7 more servings of



This includes students absent from school on that day.  The total estimate is based on an8

estimated day one participation rate of 15.1 percent and day two participation rate of 15.2 percent.
Administrative data suggest a slightly higher SBP participation rate over this period (see Chapter II).
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vegetables for lunch than nonparticipants and consume 0.6 more servings of vegetables over 24

hours.  Similarly, participants consume 0.6 more servings of milk for lunch than nonparticipants, and

the difference over 24 hours is exactly the same.  This is further evidence that differences in NSLP

participants’ and nonparticipants’ dietary intakes arise almost entirely from differences in their lunch

intakes.  The two groups’ diets are similar over the remainder of the day (after controlling for

observable characteristics).

B. PARTICIPATION IN THE SBP

Between 1994 and 1996, according to the CSFII, about 15 percent of all students attending

schools that offer the SBP ate a school breakfast on any given day.   Most SBP participants (778

percent) received free breakfasts, while 9 percent received reduced-price breakfasts.  Only 14 percent

of SBP participants paid the full price for breakfast during this period.

Differences between the characteristics of participants and nonparticipants in the SBP are larger

than was the case with the NSLP (Table IV.1).  In particular, SBP participants are much more likely

than nonparticipants to be racial/ethnic minorities and to have low incomes.  Nearly one-third of SBP

participants are Hispanics, and nearly another one-third are black, while only 15 and 18 percent of

nonparticipants are Hispanic and black, respectively.  Furthermore, the vast majority of SBP

participants are from low-income families--68 percent have incomes below 130 percent of the

poverty line, and more than 85 percent have incomes below 185 percent of the poverty line.  Among

nonparticipants, meanwhile, 26 percent have incomes below 130 percent of the poverty line, and 41

percent have incomes below 185 percent of the poverty line. Finally, SBP participants tend to be
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younger than nonparticipants, especially among females.  While only 4 percent of participants are

14- to 18-year-old females, 15 percent of nonparticipants fall into this category.

1. Does the Availability of the SBP Lead to More Breakfast Eating?

Chapter III described the extent to which school-aged children eat breakfast (using alternative

definitions of breakfast eating).  This analysis showed that, on any given day, breakfast skipping is

common, with anywhere from one-fifth to one-third of children not eating breakfast (depending on

which definition is used).  An important research issue involves whether the availability of the SBP

in a child’s school causes that student to be more likely to eat breakfast.  As summarized in Chapter

II, recent research suggests that, among low-income children, the availability of the SBP is associated

with an increased likelihood of breakfast eating when the definition of breakfast excludes very-low-

calorie food intake from being considered breakfast (Devaney and Stuart 1998).  The CSFII data give

us an opportunity to address this issue using a new data source.

CSFII data confirm the basic results of Devaney and Stuart (1998).  When breakfast eating is

defined as eating any food for breakfast, there is no relationship between the availability of the SBP

and breakfast eating (Figure IV.3).  However, when breakfast eating is defined as having food energy

intake of at least 10 percent of the REA, significantly fewer children attending SBP schools than

attending non-SBP schools skip breakfast on a given day (31 and 36 percent, respectively).

2. Participants’ and Nonparticipants’ Mean Nutrient Intakes

After controlling for relevant characteristics, SBP participants consume more food energy on

a given day than nonparticipants, on average (Table IV.4).  Participants’ regression-adjusted mean

intake over 24 hours is 96 percent of the REA, compared with 90 percent among nonparticipants.

This difference arises entirely out of a difference in the two groups’ mean food energy intakes at



Figure IV.3
Percentage of School-Aged Children Skipping Breakfast, by 

Availability of SBP in School, 1994 to 1996 CSFII
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TABLE IV.4

REGRESSION-ADJUSTED MEAN NUTRIENT INTAKE OF SCHOOL-AGED CHILDREN, 
BY SBP PARTICIPATION STATUS, 1994 TO 1996

Mean Breakfast Intake Mean 24-Hour Intake

Dietary Component SBP Participants Nonparticipants SBP Participants Nonparticipantsd d

Food Energy
As percentage of 1989 REA 22** 15 96* 90
As percentage of 24-hour food
energy intake 23** 17 n.a. n.a.

Percentage of Food Energy from:
Total fat 26.8 24.6 33.4 33.1
Saturated fat 11.0* 10.0 12.4 12.2
Carbohydrates

Added sugars 16.3* 20.4 18.0 18.5
Total 61.9 64.8 53.3 53.6

Protein 13.0 12.4 14.5 14.6

Vitamins (as Percentage of RDA)a

Vitamin A 40 37 109 118
Vitamin C 93** 50 225** 182
Vitamin E 17 15 83 89
Vitamin B 57 62 180 1886

Vitamin B 69 63 255 26412

Niacin 42 46 177 181b

Thiamin 63 57 197 190
Riboflavin 95* 77 263 244
Folate 35 37 85 89c

Minerals (as Percentage of RDA)a

Calcium 33** 20 100** 83
Iron 40 44 126 133
Magnesium 30** 22 114 108
Phosphorus 43** 28 152** 132
Zinc 23 23 95 95

Other Dietary Components
Fiber (g) 2.9** 2.0 14.3 13.9
Cholesterol (mg) 48 47 223 220
Sodium (mg) 623** 465 3,461 3,210

Sample Size 214 930 214 930

SOURCE: Weighted tabulations based on one or two days of intake data from respondents of the 1994-1996 CSFII. 
                      
NOTE: Sample includes only students attending schools that offer school breakfasts on intake days during the school year.   Students who

had two intake days that were not school days were excluded.

Mean intakes of vitamin B , vitamin B , niacin, thiamin, riboflavin, folate, magnesium, and phosphorus in this table are measured as aa
6 12

percentage of the RDAs based on the new Dietary Reference Intakes (DRIs).  For the remaining vitamins and minerals except calcium, mean
intakes are measured as a percentage of the 1989 RDAs.   For calcium, mean intake is measured as a percentage of the DRI-based Adequate
Intake (AI).

The reported intake of niacin as a percentage of the RDA is an underestimate because intake is reported in mg of niacin and does not includeb

an estimate of the niacin that is contributed by the conversion of tryptophan to niacin.  The RDA is given in mg of niacin equivalents and
assumes that all niacin will be considered.

The reported intake of folate as a percentage of the RDA is an underestimate because intake is reported in mcg of folate but the RDA is givenc

in mcg of dietary folate equivalents.  Expressing intake in mcg of folate does not make allowance for the high bioavailability of synthetic
folic acid, as from fortified ready-to-eat cereals.  Dietary folate equivalents consider bioavailability.

Significance test refers to difference in outcomes among SBP participants and nonparticipants.d

*Significantly different from zero at the .05 level, two-tailed test.
**Significantly different from zero at the .01 level, two-tailed test.



The regression-adjusted mean breakfast intakes reported in this section are based on the full9

sample of students attending SBP schools.  Except for the outcomes measured as percentages of food
energy intake (which are undefined for breakfast skippers), the sample includes children who
skipped breakfast.  These children are included in the sample because of the potential for the SBP
to lessen breakfast skipping.  In supplemental regressions that excluded breakfast skippers, SBP
participation was found to be positively and significantly associated with children’s intakes of food
energy, saturated fat, vitamin C, calcium, and phosphorus, and negatively and significantly
associated with intakes of added sugars, vitamin A, vitamin B , niacin, folate, iron, and zinc.6
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breakfast (22 percent of the REA among participants and 15 percent among nonparticipants).  Again,9

the breakfast consumption of SBP participants may include both foods that are part of the school

breakfast and other foods consumed during the morning eating period.  Excluding breakfast, SBP

participants and nonparticipants have similar food energy intakes.

On the other hand, SBP participants and nonparticipants consume similar mean amounts of

many vitamins and minerals.  The three micronutrients for which mean daily intake and SBP

participation are positively and significantly related are vitamin C, calcium, and phosphorus (Table

IV.4).  In particular, participants consume an average of 225 percent of the vitamin C RDA, 100

percent of the calcium AI, and 152 percent of the phosphorus RDA each day.  In contrast,

nonparticipants consume 182 percent of the vitamin C RDA, 83 percent of the calcium AI, and 132

percent of the phosphorus RDA.  Differences in participants’ and nonparticipants’ breakfast intakes

of these three nutrients are similar in magnitude to these 24-hour differences, which again suggests

that breakfast accounts for all or nearly all of the 24-hour difference between the groups (after

controlling for relevant characteristics).  Furthermore, SBP participants consume significantly more

riboflavin and magnesium at breakfast than nonparticipants, although the 24-hour differences

between the groups in these nutrients’ intakes are not statistically significant.

On average, SBP participants consume more fiber and sodium at breakfast and over 24 hours

than nonparticipants.  However, only the difference in the two groups’ intakes at breakfast is

statistically significant; the 24-hour difference in fiber and sodium intake is not statistically



Another difference between the SBP and NSLP in this analysis is that the regression10

adjustment of mean intakes among participants and nonparticipants appears to have a larger effect
on the results in the case of the SBP.  Appendix Table B.7 shows mean dietary intakes among SBP
participants and nonparticipants that have not been regression adjusted.  The unadjusted differences
between participants and nonparticipants tend to be larger and are more likely to be statistically
significant than the regression-adjusted differences.  This is particularly true for macronutrient intake
as a percentage of food energy. 

146

significant at the five percent level.  SBP participants and nonparticipants have similar mean intakes

of cholesterol, both at breakfast and over 24 hours.

Unlike NSLP participation, SBP participation is not associated with large differences in

children’s fat, saturated fat, carbohydrate, and protein intakes (as percentages of food energy intake)

over 24 hours, once relevant characteristics are taken into account.  SBP participants’ 24-hour total

fat intake as a percentage of food energy is slightly higher than that of nonparticipants (33.4 versus

33.1 percent), but this difference is not statistically significant.  Nor are there significant differences

between the two groups’ intakes of saturated fat (12.4 versus 12.2 percent), added sugar (18.0 versus

18.5 percent), carbohydrates (53.3 versus 53.6 percent), or protein (14.5 versus 14.6).  At breakfast

alone, however, SBP participants consume significantly more saturated fat as a percentage of food

energy than nonparticipants (11.0 versus 10.0 percent) and significantly less in added sugars as a

percentage of food energy (16.3 versus 20.4 percent).

Overall, the relationship between SBP participation and children’s dietary intake is similar to

the relationship between NSLP participation and children’s dietary intake.  However, differences

between participants’ and nonparticipants’ dietary intakes tend to be smaller and are less likely to

be statistically significant in the case of the SBP than in the case of the NSLP.  In particular, NSLP

participation is significantly related to the intake of a broader range of vitamins and minerals.  In

addition, the relationship between NSLP participation and children’s intake of fat and sugar is much

stronger than the relationship between SBP participation and these outcomes.10



Appendix Table B.8 presents in tabular form the numbers upon which Figure IV.4 is based.11

These estimates are regression adjusted for differences in participants’ and nonparticipants’
characteristics, but they are based on single-day observations of the groups’ daily intake rather than
their usual daily intake.  Appendix Table B.9 presents estimates based on participants’ and
nonparticipants’ usual daily intake, although these estimates have not been regression adjusted to
account for differences in the groups’ characteristics.

According to Table III.10, over 98 percent of all school-aged children have usual nutrient12

intakes above the EAR for each of these nutrients.  The percentages with one-day intakes above the
EAR are lower because of day-to-day variation in intake.
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3. Percentages of Participants and Nonparticipants Meeting Dietary Standards

Figure IV.4 shows the percentages of SBP participants and nonparticipants whose daily intakes

meet the dietary standards for vitamins and minerals.   As was the case with measures of mean11

micronutrient intake, SBP participation is positively and significantly related to meeting the dietary

standard for only a few vitamins and minerals.  In particular, significantly larger percentages of SBP

participants than nonparticipants have observed single-day intakes that meet the dietary standard for

four micronutrients:  (1) vitamin C, (2) vitamin B , (3) thiamin, and (4) calcium.  The most relevant12

of these differences are for vitamin C and calcium, since nearly all children have usual intakes of

vitamin B  and thiamin that meet the EAR.   For vitamin C, 82 percent of SBP participants versus12
12

70 percent of nonparticipants have daily intakes exceeding 80 percent of the RDA.  Meanwhile, 58

percent of SBP participants versus 46 percent of nonparticipants have single-day intakes above the

dietary standard used for calcium.  For the vitamins and minerals other than the four listed above,

differences between SBP participants and nonparticipants in the percentages with daily intakes

meeting the dietary standard are small and statistically insignificant.

SBP participants and nonparticipants do not differ significantly in the percentages meeting the

dietary recommendations for total and saturated fat, carbohydrates, fiber, sodium, cholesterol,





Appendix Table B.10 presents the numbers upon which Figure IV.5 is based.13

By contrast, differences (that have not been regression adjusted) between SBP participants and14

nonparticipants in the percentage whose usual intake meets the dietary guideline are larger and more
likely to be statistically significant (see Appendix Table B.11).

Appendix Table B.12 shows the mean food intakes of participants and nonparticipants that15

have not been regression adjusted.
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and protein (Figure IV.5).   In each case (except for fiber), a larger percentage of nonparticipants13

than participants meet the dietary recommendation, but each of these differences is statistically

insignificant.14

4. Food Intake

As was the case with the NSLP, differences between SBP participants and nonparticipants in

the foods they consume can account to some extent for differences in their nutrient intake.  After

controlling for relevant characteristics, one difference in the two groups’ food intakes is that SBP

participants consume more servings of fruit than nonparticipants, on average.  At breakfast,

participants consume an average of 0.8 servings of fruit, compared with 0.3 servings among

nonparticipants (Table IV.5).   The differences at breakfast translate into similar differences over15

24 hours--participants consume an average of 1.8 servings of fruit a day, and nonparticipants

consume an average of 1.2 servings a day.  SBP participants’ higher consumption of fruit probably

accounts for the fact that their vitamin C intake is significantly higher than that of nonparticipants.

Another big difference in the two groups’ food intakes is that participants consume more milk

than nonparticipants, on average.  At breakfast, participants’ mean milk intake is 1.0 servings,

compared with 0.6 among nonparticipants.  Over the remainder of the day, each group consumes an

average of one more serving, so the 24-hour milk intakes are 2.0 servings among participants and

1.6 servings among nonparticipants.  This difference in milk consumption may help explain the



Figure IV.5
Percentage of School-Aged Children Who Meet Selected Dietary 
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TABLE IV.5

REGRESSION-ADJUSTED MEAN FOOD GROUP INTAKES OF SCHOOL-AGED CHILDREN, 
BY SBP PARTICIPATION STATUS, 1994 TO 1996

Food Group

Mean Number of Servings

Breakfast 24 Hours

SBP Participants Nonparticipants SBP Participants Nonparticipantsa a

Grain Products
Whole grains 0.3 0.4 0.9 1.0
Nonwhole grains 1.3** 0.9 6.3 5.9
Total 1.6 1.3 7.2 6.9

Vegetables
Potatoes 0.0 0.0 1.2 1.2
Other starchy vegetables 0.0 0.0 0.2 0.2
Legumes 0.0 0.0 0.1 0.2
Dark-green leafy vegetables 0.0 0.0 0.0* 0.1
Other vegetables 0.0 0.0 1.1 1.2
Total 0.1 0.0 2.7 2.8

Fruit
Citrus 0.4** 0.2 0.9** 0.5
Noncitrus 0.3** 0.1 0.8 0.7
Total 0.8** 0.3 1.8** 1.2

Vegetables and Fruit 0.8** 0.3 4.4 4.0

Milk Products
Milk

Whole milk 0.3 0.2 0.6 0.6
Low-fat milk 0.5** 0.2 0.9* 0.7
Nonfat milk 0.0* 0.1 0.1 0.1
Total 1.0** 0.6 2.0** 1.6b

Cheese 0.0 0.0 0.6* 0.5
Other dairy 0.0 0.0 0.0 0.0
Total 1.0 0.6 2.7** 2.2

Meat and Meat Substitutes
Red meat 0.1 0.0 1.0 1.0
Poultry 0.0 0.0 0.4 0.4
Fish 0.0 0.0 0.1 0.1
Eggs 0.0 0.0 0.1 0.1
Nuts and seeds 0.0 0.0 0.0 0.1
Total 0.1 0.1 1.6 1.6

Soda 0.0 0.0 0.9* 1.1

Fruit Drinks and Fruit-Flavored Drinks 0.0* 0.1 0.8 0.8

Sample Size 214 930 214 930

SOURCE: Weighted tabulations using one or two days of intake data from the 1994-1996 CSFII.

NOTE: Sample includes only students attending schools that offer school breakfasts on intake days during the school year.  Students who
had two intake days that were not school days were excluded.

Significance test refers to difference in outcomes among SBP participants and nonparticipants.a

The total number of servings of milk includes not only whole, low-fat, and nonfat milk, but also milk whose fat content was not specified.b

*Significantly different from zero at the .05 level, two-tailed test.
**Significantly different from zero at the .01 level, two-tailed test.
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difference in the groups’ calcium intake described earlier.  Furthermore, the difference in milk

consumption is due primarily to a difference in the consumption of low-fat milk.  As a result, the

higher milk consumption of SBP participants does not translate into significantly higher fat intake

among this group (as was the case for NSLP participants).

C. OVERALL ROLE OF THE SCHOOL MEAL PROGRAMS IN CHILDREN’S DIETS

The previous two sections have described how the food and nutrient intakes of SBP and NSLP

participants differ from those of nonparticipants.  These comparisons provide information that

suggests the importance of the school meal programs and other foods consumed at school in the diets

of school-aged children.  This section further examines the overall role of the school meal programs

and other foods available at school in children’s diets from three perspectives.  First, it compares the

diets of children who participate in both the SBP and NSLP with the diets of children who participate

in neither program.  Second, it examines the proportion of children’s diets that comes from foods

they obtain from the school cafeteria, including foods that are part of school meals and a la carte

foods available in the cafeteria.  The larger this proportion, the greater the potential effect of the meal

programs and other changes in cafeteria food policies on children’s diets.  Third, using information

on children’s diets overall and on the diets of SBP/NSLP participants and nonparticipants, the degree

to which the FNS objectives under the strategic goal of providing more healthful meals for school-

aged children had been met as of the 1994 to 1996 period is assessed.
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1. Participation in Both the SBP and NSLP

Table IV.6 shows the regression-adjusted mean intake values among students who participate

in both the SBP and NSLP versus those who participate in neither program, although they attend

schools that offer both programs.  SBP/NSLP participants and nonparticipants differ substantially

in their dietary intakes, both over 24 hours and at breakfast and lunch.  Participants’ breakfast and

lunch food energy intake is 55 percent of the REA, compared with 40 percent among

nonparticipants.  Nonparticipants do not “catch up” over the remainder of the day, and participants’

24-hour food energy intake is also significantly higher than that of nonparticipants (100 versus 86

percent of the REA).

SBP/NSLP participants also have higher intakes of many vitamins and minerals.  At breakfast

and lunch, participants have higher regression-adjusted mean intakes of each of the 14 vitamins

and minerals we examine, and 12 of these differences are statistically significant.  Over 24 hours,

participants have significantly higher intake levels of 7 of the 14 vitamins and minerals.  Many of

these differences are quite large.  After controlling for relevant characteristics, for example,

participants consume an average of 224 percent of the vitamin C RDA, compared with 179 percent

among nonparticipants.  Mean calcium intake among participants is 109 percent of the AI, compared

with 73 percent among nonparticipants.  

Participants’ 24-hour intakes of fiber and sodium are also significantly higher than those of

nonparticipants (Table IV.6).  On average, participants consume 15.2 grams of fiber and 3,668

milligrams of sodium, while nonparticipants consume 13.0 grams of fiber and 3,026 milligrams of

sodium.
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TABLE IV.6

REGRESSION-ADJUSTED MEAN NUTRIENT INTAKE OF SCHOOL-AGED CHILDREN, 
BY SBP AND NSLP PARTICIPATION STATUS, 1994 TO 1996

Mean Intake at Breakfast and Lunch Mean 24-Hour Intake

Dietary Component Participants Nonparticipants Participants Nonparticipants
SBP and NSLP SBP and NSLP

d d

Food Energy
As percentage of 1989 REA 55** 40 100** 86
As percentage of 24-hour food
energy intake 58** 46

Percentage of Food Energy from:
Total fat 33.8** 30.3 34.3** 32.4
Saturated fat 13.5** 10.8 13.0** 11.7
Carbohydrates

Added sugars 14.6** 20.6 16.3** 19.9
Total 53.0** 58.8 51.7** 54.8

Protein 14.6** 12.6 15.2* 14.0
Vitamins (as Percentage of RDA)a

Vitamin A 75** 57 110 117
Vitamin C 142** 96 224** 179
Vitamin E 48** 40 85 86
Vitamin B 111* 97 190 1796

Vitamin B 173** 106 283 23712

Niacin 95 89 184 177b

Thiamin 122** 100 204* 184
Riboflavin 185** 124 282** 226
Folate 59* 51 89 86c

Minerals (as Percentage of RDA)a

Calcium 75** 37 109** 73
Iron 76 70 132 130
Magnesium 72** 50 121** 103
Phosphorus 102** 61 164** 125
Zinc 55** 42 103** 88

Other Dietary Components
Fiber (g) 8.4** 5.8 15.2** 13.0
Cholesterol (mg) 125* 98 237 214
Sodium (mg) 1,899** 1,333 3,668** 3,026

Sample Size 195 517 195 517

SOURCE: Weighted tabulations based on one or two days of intake data from respondents of the 1994-1996 CSFII.

NOTE: Sample includes only students attending schools that offer school breakfasts and  lunches on intake days during the school year.
 Students who had two intake days that were not school days were excluded.

Mean intakes of vitamin B , vitamin B , niacin, thiamin, riboflavin, folate, magnesium, and phosphorus in this table are measured as aa
6 12

percentage of the RDAs based on the new Dietary Reference Intakes (DRIs).  For the remaining vitamins and minerals except calcium, mean
intakes are measured as a percentage of the 1989 RDAs.   For calcium, mean intake is measured as a percentage of the DRI-based Adequate
Intake (AI).

The reported intake of niacin as a percentage of the RDA is an underestimate because intake is reported in mg of niacin and does not includeb

an estimate of the niacin that is contributed by the conversion of tryptophan to niacin.  The RDA is given in mg of niacin equivalents and
assumes that all niacin will be considered.

The reported intake of folate as a percentage of the RDA is an underestimate because intake is reported in mcg of folate but the RDA is givenc

in mcg of dietary folate equivalents.  Expressing intake in mcg of folate does not make allowance for the high bioavailability of synthetic
folic acid, as from fortified ready-to-eat cereals.  Dietary folate equivalents consider bioavailability.

Significance test refers to difference in outcomes among SBP/NSLP participants and nonparticipants.d

*Significantly different from zero at the .05 level, two-tailed test.
**Significantly different from zero at the .01 level, two-tailed test.
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Finally, there are substantial differences in participants’ and nonparticipants’ macronutrient

intakes.  Participants’ mean 24-hour total fat intake as a percentage of food energy is 1.9 percentage

points higher than that of nonparticipants (34.3 versus 32.4 percent), their mean saturated fat intake

is 1.3 percentage points higher (13.0 versus 11.7 percent), their added sugar intake is 3.6 percentage

points lower (16.3 versus 19.9 percent), and their protein intake is 1.2 percentage points higher (15.2

versus 14.0 percent).

The differences in mean dietary intake translate into significant differences in the percentage

of SBP/NSLP participants versus nonparticipants whose daily intakes meet various standards.

Figure IV.6 shows that participants are significantly more likely to meet the dietary standards for the

intake of vitamin C, vitamin B , vitamin B , thiamin, riboflavin, calcium, iron, magnesium, and6 12

phosphorus.  Figure IV.7 shows that participants are significantly more likely to meet the dietary

standard for fiber but significantly less likely to meet the dietary standards for total fat, saturated fat,

carbohydrate, sodium, and protein.  For example, only 15 percent of SBP/NSLP participants have

daily intakes of saturated fat that are less than 10 percent of food energy, compared with 32 percent

of nonparticipants.

Finally, SBP/NSLP participants and nonparticipants differ greatly in their food intakes,

particularly in the foods they consume for breakfast and lunch.  For example, participants consume

nearly three servings of fruit and/or vegetables for breakfast and lunch, more than twice as many

servings as nonparticipants, on average (Table IV.7).  Similarly, participants consume 1.9 servings

of milk for these two meals, compared with 0.7 servings among nonparticipants.  Instead of milk, 



Figure IV.6
Percentage of School-Aged Children Whose Daily Vitamin and 

Mineral Intake Exceeds Standard, by School Meal Program 
Participation, 1994 to 1996 CSFII
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their intakes at breakfast and/or lunch alone. 

bThe percentage of children whose daily calcium intake exceeds 80 percent of the AI should not be 
interpreted as an estimate of the percentage whose intake is adequate (Institute of Medicine 2000).

For vitamin B6, vitamin B12,  niacin, thiamin, riboflavin, folate, magnesium, and 
phosphorus, the Estimated Average Requirements (EARs) based on the new Dietary 
Reference Intakes are used.  For the remaining nutrients except calcium, the chart shows 
the percentage of  people whose intake is above 80 percent of the 1989 Recommended 
Dietary Allowance (an approximation of the EAR).  For calcium, the table shows the 
percentage of people whose intake is above 80 percent of the Adequate Intake.

NOTE:

156

**

**

*Difference between NSLP participants’ and nonparticipants’ intakes is significantly different  from
zero at the .05 level, two-tailed test.

**Difference between NSLP participants’ and nonparticipants’ intakes is significantly different  from 
zero at the .01 level, two-tailed test.

b
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*

**

**

**

**

The percentages meeting the dietary recommendations are based on children’s 24-hour 
intakes rather than their intakes at breakfast and/or lunch alone.

NOTE:

aThe carbohydrate intake totals upon which those figures are based include added sugars.  The 
larger proportion of nonparticipants meeting the carbohydrate recommendation results from the 
larger percentage of added sugars in their diets.

a
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TABLE IV.7

FOOD GROUP INTAKES OF SCHOOL-AGED CHILDREN, BY SBP AND NSLP PARTICIPATION STATUS, 1994 TO 1996 CSFII

Mean Number of Servings

Breakfast and Lunch 24 Hours

Food Group Participants Nonparticipants Participants Nonparticipants
SBP and NSLP SBP and NSLP

a a

Grain Products
Whole grains 0.4** 0.7 0.8* 1.1
Nonwhole grains 3.1* 2.8 6.1 5.9
Total 3.6 3.5 6.9 7.0

Vegetables
Potatoes 0.8** 0.3 1.3 1.1
Other starchy vegetables 0.1** 0.0 0.2 0.2
Legumes 0.0 0.1 0.2 0.1
Dark-green leafy vegetables 0.0 0.0 0.1 0.1
Other vegetables 0.5** 0.2 1.1 1.1
Total 1.5** 0.6 2.9** 2.5

Fruit
Citrus 0.5** 0.3 0.8 0.6
Noncitrus 0.7** 0.4 0.9 0.7
Total 1.3** 0.7 1.7* 1.3

Vegetables and Fruit 2.7** 1.3 4.5** 3.8

Milk Products
Milk

Whole milk 0.7** 0.3 0.9** 0.5
Low-fat milk 0.8** 0.3 1.0** 0.5
Non-fat milk 0.0* 0.1 0.0* 0.1
Total 1.9** 0.7 2.4** 1.3b

Cheese 0.3** 0.2 0.6* 0.5
Other dairy 0.0 0.0 0.0 0.0
Total 2.2** 0.9 3.0** 1.8

Meat and Meat Substitutes
Red meat 0.4* 0.3 1.1* 0.9
Poultry 0.1 0.1 0.4 0.4
Fish 0.0 0.0 0.1 0.1
Eggs 0.1 0.1 0.1 0.1
Nuts and seeds 0.0** 0.1 0.0** 0.1
Total 0.6 0.6 1.7 1.5

Soda 0.1** 0.5 0.6** 1.3

Fruit Drinks and Fruit-Flavored Drinks 0.1** 0.4 0.7 0.7

Sample Size 243 632 243 632

SOURCE: Weighted tabulations using one or two days of intake data from the 1994-1996 CSFII.

NOTE: Sample includes only students attending schools that offer school lunches on intake days during the school year.  Students who
had two intake days that were not school days were excluded.

Significance test refers to difference in outcomes among SBP/NSLP participants and nonparticipants.a

The total number of servings of milk includes not only whole, low-fat, and nonfat milk, but also milk whose fat content was not specified.b

*Significantly different from zero at the .05 level, two-tailed test.
**Significantly different from zero at the .01 level, two-tailed test.



According to the School Food Purchase Study (Daft et al. 1998), 54 percent of public NSLP16

schools and 27 percent of public SBP schools offered a la carte items for lunch during the 1996-1997
school year.  Because larger schools are more likely to offer a la carte items, 90 percent of students
have access to a la carte items.
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nonparticipants consume soda and fruit drinks for breakfast and lunch--an average of 0.9 servings

compared with 0.2 servings among participants.

2. Where Children Obtain Their Food

Another indication of the role of the school meal programs in children’s diets is the proportion

of those diets that comes from the school cafeteria.  Table IV.8 shows children’s dietary intakes on

a typical school day from foods they obtain from the school cafeteria and from foods they obtain

elsewhere (and includes both children who participate in one or both meal programs and those who

do not).  These figures can be used to calculate the proportion of children’s dietary intake (where

dietary intake can be measured in a variety of ways) that comes from the school cafeteria.  It is

important to realize that foods coming from the school cafeteria may or may not be part of school

lunches or breakfasts.  Most schools offer children the option of purchasing a la carte items outside

the regular school meal.16

On school days, the foods that students obtain from the school cafeteria provide an average of

17 percent of the daily REA, while the foods they obtain elsewhere provide 74 percent.  Since their

total average daily food energy intake is 91 percent of the REA, school-aged children get 19 percent

of their daily food energy from school cafeteria foods.  Children attending schools that offer the SBP

also get an average of 19 percent of their breakfast food energy from the school cafeteria.  School

lunches play a larger role in children’s lunch diets, however, as 54 percent of children’s lunchtime

food energy is provided by school cafeteria foods.  For most vitamins and minerals, the proportions

of the daily, lunch, and breakfast intakes that come from school cafeteria foods are roughly similar
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TABLE IV.8

MEAN NUTRIENT INTAKE OF SCHOOL-AGED CHILDREN, BY WHERE FOODS WERE OBTAINED, 1994 TO 1996 CSFII

Mean Intake

Breakfast Lunch 24 Hours

Dietary Component Cafeteria Other Foods Cafeteria Other Foods Cafeteria Other Foods

Foods Obtained Foods Obtained Foods Obtained 
from School from School from School

Food Energy
As percentage of 1989 REA 3 13 15 13 17 74
As percentage of 24-hour food
energy intake 3 14 17 15 n.a. n.a.

Percentage of Food Energy from:
Total fat 27.6 24.7 36.6 30.6 35.7 31.6
Saturated fat 11.8 10.0 15.0 10.1 14.7 11.3
Carbohydrates

Added sugars 15.8 19.7 12.7 25.4 13.7 19.3
Total 61.2 64.6 48.5 59.9 50.0 55.4

Protein 12.7 12.5 16.1 11.5 15.5 14.3

Vitamins (as Percentage of RDA)a

Vitamin A 5 32 16 11 19 101
Vitamin C 12 43 22 26 29 169
Vitamin E 2 13 14 14 15 72
Vitamin B 8 54 24 20 29 1606

Vitamin B 11 56 47 21 52 21512

Niacin 6 40 24 23 28 153b

Thiamin 9 50 27 23 32 161
Riboflavin 14 68 43 25 50 196
Folate 5 32 10 9 13 77c

Minerals (as Percentage of RDA)a
  

Calcium 5 18 20 9 22 64
Iron 5 38 16 15 19 113
Magnesium 5 19 19 15 21 88
Phosphorus 7 25 27 16 30 108
Zinc 3 19 14 10 16 76

Other Dietary Components
   

Fiber (g) 0.4 1.8 2.3 2.0 2.6 11.3
Cholesterol (mg) 8 42 34 22 38 176
Sodium (mg) 87 409 551 442 591 2,609

Sample Size (Person-Days) 1,509 1,509 2,339 2,339 2,484 2,484

SOURCE: Weighted tabulations based on one or two days of intake data from respondents of the 1994-1996 CSFII.

NOTE: The column labeled “Foods Obtained from School Cafeteria” shows mean intakes in children from those foods, and the column labeled “Other
Foods” shows mean intakes for the same sample from other foods.  Figures in the two columns can be added to determine overall mean intakes.
The sample includes only students attending schools that offer school lunches on intake days during the school year.  Intake days that were not
school days were excluded.

Mean intakes of vitamin B , vitamin B , niacin, thiamin, riboflavin, folate, magnesium, and phosphorus in this table are measured as a percentage ofa
6 12

the RDAs based on the new Dietary Reference Intakes (DRIs).  For the remaining vitamins and minerals except calcium, mean intakes are measured as
a percentage of the 1989 RDAs.   For calcium, mean intake is measured as a percentage of the DRI-based Adequate Intake (AI).

The reported intake of niacin as a percentage of the RDA is an underestimate because intake is reported in mg of niacin and does not include an estimateb

of the niacin that is contributed by the conversion of tryptophan to niacin.  The RDA is given in mg of niacin equivalents and assumes that all niacin will
be considered.

The reported intake of folate as a percentage of the RDA is an underestimate because intake is reported in mcg of folate but the RDA is given in mcgc

of dietary folate equivalents.  Expressing intake in mcg of folate does not make allowance for the high bioavailability of synthetic folic acid, as from
fortified ready-to-eat cereals.  Dietary folate equivalents consider bioavailability.

n.a. = not applicable.
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to these percentages for food energy.  Exceptions to this include riboflavin, phosphorus, calcium,

and vitamin B , of which 63 to 69 percent comes from the school cafeteria.12

Examining the dietary intake from school cafeteria foods versus other foods among SBP and

NSLP participants alone is also useful.  Appendix Table B.13 shows dietary intake from school

cafeteria and other foods among NSLP participants.  Not surprisingly, NSLP participants obtain

nearly all their food energy at lunch from school cafeteria foods.  Over 24 hours, NSLP participants

consume an average of 32 percent of the REA in food energy from school cafeteria foods and 61

percent from other foods.  Thus, they get just over one-third of their food energy from school

cafeteria foods.  SBP participants consume an even larger proportion--about half--of their food

energy over 24 hours from school cafeteria foods (Appendix Table B.14).  This is probably because

a large proportion of SBP participants also eat a school lunch on a given day.

3. Achieving the Objectives of FNS’s Strategic Plan Under GPRA

As described in Chapter I, the strategic plan for FNS under GPRA includes the goal of

“promoting more healthful diets among school-aged children.”  The plan includes specific objectives

for meeting this goal and contains performance measures, along with targets, for assessing progress

toward the goal.  The performance measures and target values are based on baseline measures

derived from the 1992 SNDA-1 data.  The data provided in this report present more recent

information on the degree to which children have “more healthful diets.”

Before presenting information from the CSFII on these performance measures, we must

emphasize four important caveats.  First, the CSFII data shed light on the performance measures but

do not always match the measures exactly.  For example, several measures refer to the nutrient

content of meals offered to students.  However, the CSFII provides no information on SBP and

NSLP meals offered to students, so we rely on information on meals consumed by SBP and NSLP
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participants.  The second caveat is related to the first: since the CSFII does not distinguish between

food consumed as part of school meals and a la carte foods that students get from the cafeteria.

Thus, the reported 1994 to 1996 value includes foods over which school meal regulations per se have

little control.

Second, we have not designed this analysis to compare directly the CSFII data with the original

baseline measures based on SNDA-1 data.  Since different surveys use different methodologies,

differences between SNDA-1 and CSFII in the value of a particular measure might be due either to

these methodological differences or to behavioral change over time.

Third, the performance measures we are using are based on a strategic plan covering the years

1997 through 2002, while our data cover the years 1994 to 1996.  Thus, the values of the

performance measures presented here cannot truly be used to assess the progress of FNS toward

meeting their strategic objectives, since the objectives under this plan did not exist when the data

were collected.  The values of the performance measures based on the CSFII should more

appropriately be considered as additional and more recent baseline measures.

a. Objective 1:  Ensure That School Meals Are Consistent with the Dietary Guidelines for
Americans and the RDAs

Table IV.9 lists the performance measures, targets, and 1994 to 1996 values for this objective.

It is important to emphasize that the 1994 to 1996 values of the performance measures indicate the

dietary intakes for breakfast and lunch of SBP and NSLP participants.  By contrast, the performance

measures themselves and the original 1992 baseline values refer to the dietary content of SBP

breakfasts and NSLP lunches as offered to students.  The meals consumed and the meals offered may

differ for a number of reasons; for example, SBP/NSLP participants may consume foods for

breakfast or lunch that are not part of the meals offered, or they may not consume foods that are part
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TABLE IV.9

1994 TO 1996 VALUES OF GPRA PERFORMANCE MEASURES INDICATING EXTENT TO WHICH SBP AND NSLP MEALS
CONSUMED ARE CONSISTENT WITH DIETARY GUIDELINES AND RDAs, 1994-1996 CSFII

Performance Measure (Percent) (Percent)
Target and a la carte foods)

Proxy Measure: 1994 to 1996
Value for Meals from the

School Environment Consumed
by NSLP/SBP Participants

(including NSLP/SBP Foods
a

Total Fat as a Percentage of Calories in NSLP Lunches 30 36.9

Total Fat as a Percentage of Calories in SBP Breakfasts 30 26.8

Saturated Fat as a Percentage of Calories in NSLP Lunches 10 14.7

Saturated Fat as a Percentage of Calories in SBP Breakfasts 10 11.0

Food Energy Intake as a Percentage of the REA in NSLP 33 30.0
Lunches

Food Energy Intake as a Percentage of the REA in SBP 25 22.0
Breakfasts

Vitamin and Mineral Intake as a Percentage of RDA in NSLP 33 All met target except:
Lunches - Vitamin A:   32%

- Vitamin E:   28%
- Folate:   20%b

-  Zinc:   29%

Vitamin and Mineral Intake as a Percentage of RDA in SBP 33 All met target except:
Breakfasts - Vitamin E: 17%

- Magnesium:   30%
- Zinc:   23%

SOURCE: Weighted tabulations using one or two days of intake data from the 1994-1996 CSFII.

The 1994 to 1996 values of these performance measures indicate the mean dietary intake of NSLP and SBP participants rather than the meana

dietary content of NSLP lunches and SBP breakfasts as offered to students.  Furthermore, the mean intake of NSLP and SBP participants
may include foods items not included as part of the school lunches or breakfasts.

Folate intake as a percentage of the RDA presented here is based on the new, 1998 RDA rather than the 1989 RDA.  Since the 1998 RDAb

for folate is about twice as large as the 1989 RDA, the target value of 33 percent would have been met if we had used the 1989 RDA.



The intake values for participants and nonparticipants presented in this section have not been17

regression adjusted to control for differences in the groups’ characteristics.

Given the likelihood of underreporting of food intake in the 1994-1996 CSFII, the failure of18

participants to meet these goals may be an artifact of the data collection methodology.  Since the
1993 baseline measures use information on meals served to students, there is a smaller chance of
underreporting.
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of the meals offered.  Furthermore, students may be more likely to consume the high fat foods that

are offered as part of school meals than they are to consume lower fat foods.  The meals consumed

by participants are proxies for the meals offered to students but are not exact measures.

Like the 1992 baseline values, the 1994 to 1996 values of total fat as a percentage of calories

for lunch and saturated fat as a percentage of calories for breakfast do not satisfy the targets, and the

values for lunch are particularly far off.  Whereas the target is for lunches to have 30 percent of

calories from total fat and 10 percent from saturated fat, NSLP participants consume an average of

37 percent of calories from total fat and 15 percent from saturated fat.   These values are about the17

same as the 1992 baseline measures.  On the other hand, the SBP appears to meet the total fat goal

and is close to meeting the saturated fat goal, as SBP participants consume 27 percent of calories

from fat and 11 percent from saturated fat.  These are improvements over the 1992 baseline measures

of the total and saturated fat content of SBP breakfasts offered to students.

However, whereas the 1992 baseline measures indicated that SBP breakfasts and NSLP lunches

met the targets for food energy and vitamin and mineral content, the 1994 to 1996 values fall short

in a few cases.   Mean food energy intake at lunch among NSLP participants in 1994 to 1996 is 3018

percent of the REA, compared with a target of 33 percent, and mean food energy intake at breakfast

among SBP participants is 22 percent of the REA, compared with a target of 25 percent.

Participants’ intakes of most vitamins and minerals meet the goal of 33 percent of the RDA, but

exceptions include vitamin A and folate for lunch and vitamin E and zinc for both meals.  It is
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possible, however, that the SBP breakfasts and NSLP lunches offered to students contained larger

amounts of food energy, vitamins, and minerals than are reported here as being consumed by

students because of plate waste.

b. Objective 2:  Children Make Food Choices for a Healthy Diet

The CSFII data are more appropriate for constructing the performance measures under this

objective than under the previous objective.  These performance measures refer to children’s usual

daily dietary intake.  Furthermore, the CSFII data allow us to construct performance measures more

accurately based on the percentage of children whose usual intakes meet particular targets, since

there are multiple intake days for many children and we have estimated the distribution of usual

intake using CSFII data.  The 1993 baseline measures were based on a single day of intake data and

thus reflect the distribution of one intake day rather than usual intake.

The target of the first performance measure under this objective is that at least 24 percent of

children meet the Dietary Guideline for total fat intake.  By the 1994 to 1996 period, 25 percent of

children had met this guideline (Table IV.10).  Although the GPRA target had already been met by

this time, three out of four children were still failing to meet the Dietary Guideline for total fat.  The

target for the percentage of children meeting the saturated fat Dietary Guideline was 18 percent, and

by 1994 to 1996, 16 percent of children had met this target.

Another performance measure target under this objective is that at least 50 percent of children

meet the RDA for each vitamin and mineral.  In 1994 to 1996, this was true for every vitamin and

mineral we studied except vitamin E (29 percent), folate (32 percent), zinc (36 percent), and calcium

(38 percent).  Note that this standard (that children meet the RDA) differs from the standard

presented in previous parts of this report (that the best indicator of adequate versus inadequate

nutrient intake is the percentage of children meeting the EAR or 80 percent of the RDA).
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TABLE IV.10

1994 TO 1996 VALUES OF GPRA PERFORMANCE MEASURES INDICATING EXTENT TO WHICH CHILDREN 
MAKE FOOD CHOICES FOR A HEALTHY DIET, 1994-1996 CSFII

Performance Measure Target 1994-to-1996 Valuea

Percentage of Children Meeting the Dietary Guideline for Total 24 25.1
Fat Intake

Percentage of Children Meeting the Dietary Guideline for 18 16.1
Saturated Fat Intake

Percentage of Children Meeting the RDA for Each Vitamin and 50 All met target except:
Mineral - Vitamin E: 29%

- Folate: 32%a

- Zinc: 36%
- Calcium: 38%

Average Food Energy Intake as a Percentage of REA 100 91

SOURCE: Weighted tabulations using one or two days of intake data from the 1994-1996 CSFII.

NOTE: The percentage of children meeting the dietary guidelines and RDAs use the children’s usual nutrient intake, calculated using the
Software for Intake Distribution Estimation, developed by Iowa State University (1996).

The percentage of children meeting the RDA for folate uses the 1998 RDA for folate.  If the 1989 RDA for folate had been used, then thea

target of 50 percent of children meeting the RDA would have been met.
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Finally, children were falling short of the food energy performance measure in 1994 to 1996 as

well.  While the target indicates that children’s average food energy intake as a percentage of the

REA should be 100 percent, the CSFII indicates that the average was 91 percent among children

during 1994 to 1996.  However, this result should be interpreted with caution.  It is likely that this

estimate of mean food energy intake is negatively biased as a result of underreporting of food intake.

Children may be much closer to meeting this goal than Table IV.10 suggests.

D. CONCLUSIONS

In this chapter, we have used the most recently available data to compare the food and nutrient

intakes of SBP/NSLP participants and nonparticipants.  In addition to using recent data, the analysis

presented here has been the first to summarize the effects of participation by comparing children who

participated in both the SBP and NSLP with those who participated in neither program.

Furthermore, it is among the first studies to describe and assess children’s diets using the new

Dietary Reference Intakes (RDAs and EARs) and to correctly estimate the distribution of children’s

usual dietary intake.

Some of the findings from this study are consistent with findings from earlier research, while

other findings are new.  Findings consistent with the previous research include the following:

• NSLP participation is positively related to the lunch intakes of vitamin A, vitamin B ,6

vitamin B , thiamin, riboflavin, folate, iron, calcium, phosphorus, magnesium, and zinc.12

Differences between participants and nonparticipants in their 24-hour intakes are
statistically significant for most of these nutrients.

• NSLP participation is associated with higher intakes of total fat, saturated fat, and sodium
and with lower intake of total carbohydrates.

• NSLP participants are more likely than nonparticipants to drink milk at lunch and less likely
to drink soda.
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• SBP participation is associated with higher intakes of food energy, calcium, and
phosphorus, both at breakfast and over 24 hours.  However, SBP participation is not
significantly related to fat, sodium, or cholesterol intake.

• SBP participants are more likely than nonparticipants to eat fruit and drink milk.

• The availability of the SBP in a student’s school is positively associated with students
eating breakfast, as long as breakfast is defined as consuming at least 10 percent of the daily
REA

.
Notable new findings from this study include the following:

• NSLP participation is associated with substantially lower intake of added sugars as a
percentage of food energy, both at lunch and over 24 hours.

• NSLP participants are more likely than nonparticipants to consume vegetables, milk
products, and meat and meat substitutes, both at lunch and over 24 hours.

• SBP participation is associated with higher intakes of vitamin C, both at breakfast and over
24 hours.

• Students who participate in both the SBP and NSLP have higher intakes of food energy,
seven vitamins and minerals, total fat, saturated fat, fiber, and sodium than nonparticipants;
participants have lower intakes of added sugars.

• Students who participate in both programs are more likely than nonparticipants to have
daily nutrient intakes that meet the dietary standards for ten vitamins and minerals, but they
are less likely to meet guidelines related to fat and sodium intake.

• Students who participate in both programs consume substantially more fruit, vegetables,
and milk products than nonparticipants, and they consume less soda.

On average, children who participate in the NSLP get one-third of their food during school days

from the school cafeteria, while SBP participants get one-half of their food from the cafeteria.

Clearly, the school meal programs can play a substantial role in influencing children’s dietary intake,

especially for children who participate in both programs.  Although participation is linked with

higher intakes of many nutrients and with higher percentages of children meeting dietary standards

for vitamin and mineral intake, these most recent data indicate that there is still a need for schools
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to find ways to increase the availability of high-fiber foods and to reduce the average total fat,

saturated fat, and sodium content of foods in a manner that will be well accepted by children.  Thus,

monitoring the overall effects of recent initiatives to improve the nutritional content of school meals

(such as the recent Team Nutrition Initiative) and continuing to monitor FNS’s strategic goal of

promoting more healthful diets among children is essential to ensure that school nutrition programs

are benefiting the overall nutrition of as many children as possible.
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APPENDIX A

SUPPLEMENTARY TABLES FOR CHAPTER III





A.4

TABLE A.1.B

24-HOUR USUAL NUTRIENT INTAKE DISTRIBUTION AMONG FEMALES, AGES 6 TO 8, 1994 TO 1996

24-Hour Usual Intake Distribution (Percentiles)

Dietary Component 5th 10th 15th 25th 50th 75th 85th 90th 95th

Food Energy (kcal) 1,228 1,316 1,378 1,473 1,658 1,857 1,969 2,047 2,165

Total fat (g) 42 45 48 52 60 68 73 76 82

Saturated fat (g) 14 16 17 19 22 26 28 30 32

Carbohydrates (g) 161 175 184 199 228 259 277 289 308

Protein (g) 43 46 48 51 58 64 68 71 75

Added sugar (tsp) 8 10 11 13 18 23 27 29 32

Discretionary fat (g) 32 35 37 41 47 55 59 62 66

Vitamins

Vitamin A (mcg RE) 423 488 536 615 794 1,030 1,189 1,312 1,522

Vitamin C (mg) 48 55 60 69 87 109 122 131 146

Vitamin E (mg) 4.2 4.4 4.7 5.0 5.6 6.2 606 6.8 7.2

Vitamin B  (mg) 0.9 1.0 1.1 1.2 1.4 1.6 1.8 1.9 2.06

Vitamin B  (mcg) 2.4 2.6 2.7 3.0 3.5 4.2 4.6 5.0 5.812

Niacin (mg) 12 13 13 14 17 19 20 21 23

Thiamin (mg) 0.9 1.0 1.1 1.2 1.4 1.6 1.7 1.8 1.9

Riboflavin (mg) 1.2 1.3 1.4 1.5 1.8 2.1 2.3 2.5 2.7

Folate (mcg) 137 152 163 180 216 257 282 299 327

Minerals

Calcium (mg) 478 543 590 662 806 962 1,051 1,113 1,208

Iron (mg) 8.6 9.3 9.8 10.7 12.4 14.5 15.7 16.7 18.1

Magnesium (mg) 147 159 167 180 205 231 247 257 273

Phosphorus (mg) 747 811 857 925 1,061 1,206 1,288 1,344 1,431

Zinc (mg) 5.7 6.2 6.6 7.2 8.5 9.9 10.8 11.4 12.4

Other Dietary Components

Fiber (g) 8 9 9 10 12 14 15 15 17

Cholesterol (mg) 104 118 128 145 181 225 253 274 309

Sodium (mg) 1,778 1,930 2,038 2,207 2,553 2,945 3,176 3,340 3,597

SOURCE: Weighted tabulations based on two days of intake data from respondents of the 1994 to 1996 CSFII.

NOTE: Children’s usual intake distribution was determined based on two intake days using the Software for Intake Distribution Estimation,
developed by Iowa State University (1996).

g = grams; kcal = kilocalories; mcg = micrograms; mg = milligrams; RE = retinol equivalent.


