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Objective: Extensive evaluations of the national school lunch program (NSLP) have
been carried out on the U.S. mainland. Puerto Rico, a commonwealth of the U.S. is
a participant in this program, but has never been included in assessment studies.
Herein, we present assessment information and compare results with comparable
mainland studies.
Methods: Multiple 24-hr recall questionnaires were administered to groups of
participating (P) and non-participating (NP) children in the lunch program at 3
educational levels. Comparisons were made for children within the study as well as
between comparable children in mainland studies for total intake of several macroand micro-nutrients, contribution of the lunch to the total daily intake and adherence
to U.S. Recommended Dietary Allowances (RDA’s) or to Dietary Reference Intakes
(DRI’s) including acceptable macronutrient distribution ranges (AMDR’s).
Results: Target intakes were met by P for % of the RDA of energy from protein, for
all water soluble vitamins, iron, zinc and cholesterol. P did not achieve target intakes
for total energy, energy from carbohydrates and fat nor for fat soluble vitamins,
calcium, magnesium, phosphorus, potassium and fiber. Recommended levels were
exceeded for sodium, total fat and saturated fat. Comparing P vs NP, the vast majority
of both groups fell within AMDR recommendations for macronutrients but not all
micronutrients.
Conclusion: For the most part, our results parallel those obtained in the National
sample however, results suggest that P in the lunch program in Puerto Rico have a
healthier intake of several nutrients than NP students. The unique feature of this
study is that it is the first assessment of the NSLP in a completely Hispanic population.
[P R Health Sci J 2013;1:25-35]
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F

ounded in 1946, the United States Department of
Agriculture (USDA)- administered National School
Lunch Program (NSLP) was established to provide
about one third of children’s nutrient needs required for
age and gender adjusted participants as defined by the
Recommended Dietary Allowances (RDA’s) and to be
achieved through adherence to food-based menu guidelines
(1). This program has undergone periodic assessments so
that modifications and improvements can keep pace with new
dietary recommendations and guidelines (2-4). In 1993, the
first School Nutrition Dietary Assessment Study (SNDA-I)
reported many positive findings but also that meals were
inconsistent with the goals for fat and saturated fat. In 1994,
Congress passed the Healthy Meals for Healthy Americans Act
which required schools to serve meals consistent with Dietary
Guide (5) which included limits for fat and saturated fat. The
program also formulated standards for minimum levels of food
energy, protein, Vitamins A and C, calcium and iron, all based

on RDA’s. In addition, reduction of sodium and cholesterol
and an increase of fiber were encouraged.
In 1998-1999, the USDA sponsored a second assessment
study (SNDA-II) to determine the effect of how schools
were progressing toward the new standards. Results showed
improvement but still missing the goals for percent of energy
from fat and from saturated fat (3). In 2005, nutritional
guidelines were revised from RDA’s to dietary reference intakes
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(DRI’s) which required an updating for the nutrient content
of school meals (6). In 2004-2005, the most comprehensive
study to date was performed (SNDA-III) which incorporated
previous guidelines and also measurement of the heights and
weights of schoolchildren thus allowing exploration of the
program on risk of overweight and obesity.
Puerto Rico (PR), a Commonwealth of the U.S. is an active
participant of the NSLP. Children from families with income
at or below 130 percent of the poverty level (which has been
set at $28,665 for a family of four through the period of July 1,
2010 to June 30, 2011) are eligible for free meals (7). About
80 percent of children in PR attend public schools and 86
percent of these students satisfy the criteria for free meals (8).
Due to its remoteness from the mainland as well as expense of
the survey, Puerto Rican children have never been included
as sample subjects in any of the national assessment studies.
Implemented changes in the mainland program, based on
data from mainland studies, may not have the same chance
of success when they are transported into a distinct ethnic
culture. To have a reasonable basis for testing the effectiveness
of the NSLP in PR, a local study is called for. Therefore, we
have carried out such as assessment based on methodology
used for mainland studies. 24- hr food recall questionnaires
were administered to representative elementary, middle and
high school students either participating or not participating
in the NSLP and our results compared to comparable
groups in mainland assessments in terms of meeting dietary
recommendations and nutritional guidelines. The 24-hr
recall method also allowed us to determine the contribution
of nutrients consumed at lunch as a percent of the total day’s
consumption.

Methods and Materials
Informed consent
This study was carried out in accordance to regulations
on research with human subjects. Approval was obtained
from the Institutional Review Board of the University of
Puerto Rico, Medical Sciences Campus. Students and their
parents signed informed consent documents. Permission
to enter the schools was obtained from the Department of
Public Instruction as well as principals and teachers from the
participating schools.

Sample
Our study group, selected by convenience, included 101
children from elementary school (5th grade), 115 children
from middle school (8th grade) and 105 children from high
school (11th grade), 3 schools at each level, all within the
area of Metropolitan San Juan, Puerto Rico. We have selected
these 3 grade levels to permit consistency in the methods
for data collection and allow measurements of patterns of
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dietary intake which vary greatly between childhood and
adolescence (9, 10). Height and weight were measured
according to published assessment methods (11) and body
mass index (BMI) calculated as weight in kg divided by the
square of the height in m (kg/m2). Children were classified as
participants (P) or non-participants (NP) in the NSLP based
on self-report. Sampling was carried out for the period from
August, 2004 through May, 2005.

Data collection
The 24-hr recall questionnaire was used to collect dietary
information. In it, the respondent is asked to remember and
report all foods, beverages, condiments, supplements, etc.
consumed in the preceding day. Students were interviewed in
the morning. 24-hr recall information has been the standard
for many nutritional evaluation studies and provides high
compliance, low cost and speed of use (12). To obtain more
precise information, multiple 24-hr recalls were taken from
each student, three to four, collected on Tuesday through
Friday which represents intake from Monday through
Thursday. Questionnaires were interviewer-administered
using the multi-pass technique developed by the USDA (13).
To help children estimate portion size, we made use of lifesize color food photos developed by the American Dietetic
Association (14). Special attention was given to elementary
school children to improve their recall process such as target
period and interview time as suggested by Baxter et al (15).
Critical to the success of a 24-hr questionnaire is proper
training of the interviewer (16). To help verify the accuracy
of the student’s reported lunch for the 24-hr recall, direct
observations were made by the interviewers based on the
interobserver reliability (IOR) method described by Baglio
et al (17). In IOR, interviewers watch subject’s throughout
the meal period taking notes of eating behaviors, amounts of
foods consumed and/or spilled. IOR compares records of two
simultaneous observations on identification and amounts of
foods eaten. Adequate IOR is defined as at least 85% agreement
between interviewer’s recordings. IOR assessment checks
were preformed for interviewers periodically throughout the
sampling period.

Nutrient analysis
Nutrient content of foods appearing in our 24 hr recall
questionnaires was determined using the Minnesota Nutrient
Data System 32, (MNDS) which contains > 6000 brand- name
foods, fast foods and > 16,000 other foods. In addition, it is a
comprehensive nutrient data-base including data derived from
the US Department of Agriculture tables, food manufacturers,
the scientific literature and foreign food consumption tables,
hence, it contains many ethnic food that are commonly eaten
in Puerto Rico. Nutrients reported are (1) Energy-related: total
calories, % protein, % carbohydrate, % fat and % saturated fat;
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(2) Vitamins: A (Retinol), B1 (thiamine), B2 (riboflavin), B3
(niacin), B6 (pyridoxine), B9 (folate), B12 (cobalamin), C
(ascorbic acid), D (cholecalciferol, and E (tocopherol); (3)
Minerals: calcium, iron, magnesium, phosphorous, potassium,
and zinc; (4) Others: Cholesterol, fiber, fiber/1000kcal,
sodium and trans-fatty acids.

Statistical analysis
All analyses presented have been weighted to take into
consideration differences in the number of recalls completed
by participants. Study participants’ characteristics such as
demographics and body mass index percentiles based on
age and sex were described and examined to assess whether
differences existed between NSLP participants (P) and
non-participants (NP). In order to compare the daily
dietary intake between P and NP students, macronutrients,
micronutrients and other dietary components were
considered. Crude dietary daily intakes were analyzed and
compared to the U.S. Dietary Reference Intakes (DRI’s)
adjusted for age and gender groups. Statistical analyses
included estimation of means and proportions of key dietary
components, stratified by school level, sex and school meal
program utilization status. Two-tailed two-independent
samples t-test was used to test the statistical significance
of differences in energy intakes while Chi-square tests or
Fisher’s exact tests were used to test the statistical significance
of differences in intakes of all other dietary components of
school meal program participants and non-participants.
Differences were identified if statistically significant at the
5% or 1% levels of significance. However, the relatively small
sample sizes for school-level subgroups provided limited
statistical power to detect significant differences between
participants and non-participants. As a result, considerable
large differences between participants and non-participants
will be discussed even though statistical significance was not
reached (p>0.05).
To correctly assess the proportion of participants with
adequate or inadequate (poor or excessive) intakes in these
aged-combined school levels subgroups, each participant’s
mean observed intake was divided by the appropriate
standard (according to age and sex standards) as defined
by the Acceptable Macronutrient Distribution Ranges
(AMDRs) and then the resulting ratio used to categorized
them as having adequate or inadequate intakes of mayor
dietary components. For energy, the DRIs took into
consideration the age and sex of the child but a “low active”
level of physical activity was assumed because physical
activity was not measured in the parent study.
In order to account for differences in energy intake between
P and NP students, several methods for energy adjustment
were explored and a dietary density measure was considered.
The dietary density intake was computed by dividing nutrient
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values by total caloric intake. The dietary density intake
measures were multiplied by 100 Kcal in order to make values
more comprehensible. For macronuitrients, an analogous
approach was used but expressed as a percentage of total
caloric intake (18).

Results
Results from our study are herein reported which was
collected from August, 2004 to May 2005, essentially at
the same time as the SNDA-III which was collected in the
second half of the school year 2004-2005 (19). Focus of the
following data is on comparison of nutrient intake in our
study vs the National sample and on comparison of intakes
between program participants (P) and non-participants(NP)
within our study. An important caveat is that due to
differences in the sample design, comparisons of nutrients
reported between the National and Puerto Rican surveys are
presented in general terms rather than testing for statistical
significance. Actual results from the National sample have
been reproduced for comparative purposes with permission
of Elsevier Publ. and can be found in supplementary material
in the reference section of this paper.
Demographics of our sample population are shown in
Table 1. Our convenience sample had overall participation in
the lunch program of 59% which matches the National sample
of 62% (19). The National Study selected representative
children from elementary school (mean age 8.80 y), middle
school (mean age 12.82 y) and high school (mean age 15.95
y) (Fox et al 2009) while our study sampled only 5th, 8th
and 11th grades. Our mean ages were 10.97 y, 13.58 y, and
16.78 y respectively.
Regarding BMI, results from the National sample showed
no statistical differences between participants and nonparticipants within its lunch program but expressed concern
that children at all age groups were at risk of overweight
or obesity (20). Our sample showed no differences with
elementary and middle school children but high school
participants have statistically greater BMI percentiles than
non-participants which was especially true for females. Mean
BMI percentiles at all age groups exceeded the values for
the 60th percentile according to standardized age- adjusted
weight scores (21) which puts our population at greater risk
for future weight-associated maladies.
Table 2 shows our sampling schedule which is included
since it differs from that of the National sample. All NSDA
assessment studies obtained dietary information from one
24-hr recall questionnaire from each student and a second
recall for about 30% of the population. To obtain more
precise information, we conducted multiple 24-hr recalls,
3 to 4 per student. We also recorded the number of eating
occasions per day which was slightly more for participants
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than for non-participants. There was a trend toward fewer
eating occasions per day when classified by type of school
with elementary children having more meals per day than
middle school children with high school children eating
the fewest number of times per day. Eating frequency was
reported in NSDA-I which showed essentially no difference
in number of eating occasions as a function of age but with
the highest percent of children at all school levels eating 5 or
more times per day (22).
Table 3 presents values for mean 24-hr energy and nutrient
intakes of school aged children, overall and by school type.
Children in elementary and middle schools had very similar
intake of almost all nutrients while high school children
consumed higher levels of sodium and cholesterol and a lower
intake of Vitamin A than did the younger age groups. Of
interest, vitamin D intake among elementary school children
was appreciably higher than in both groups of older children.
Comparing the National and the Puerto Rican results showed

similar intakes of most nutrients; however differences between
the two surveys were noted. Most prominent were higher
amounts in the Puerto Rican survey of energy (100 kcal per
day), sodium (600 mg/day) and cholesterol (60 mg/day) as
well as lower amounts for calcium (350 mg/day) and fiber (2
mg/day). For readers interested in detailed comparisons, results
from the National sample’s table 1 showing the same parameters
in our Table 3 have been reproduced with permission from the
publisher and appear in the appendix. Trans fat intake, which
was not included in the National sample was found to be 2.0% of
total energy which is comparable to the value of 2.6% reported
for the US population aged 3 years and older (23). Although
information was collected for dietary supplements, types were
varied and their use was relatively infrequent (about 20% in
both P and NP groups) so their contribution to total nutrient
intake was not included in the tables.
Table 4 reports percent of nutrients contributed by lunch
as compared to total daily intake of the participants in the

Table 1. Selected characteristic of the National School Lunch Program participants and non-participantsa in Puerto Rico
			
School level

n (%)

Selected characteristics

Age (mean ± sd)

Sexd (%)

b

BMI percentileb,c (mean ± sd)

			

Females

Males

Total

Females

Males

Elementary			
Participants
67 (66.3)
10.87 ± 0.49*
Non-Participants
34 (33.7)
11.18 ±0.63

65.7
52.9

34.3
47.1

65.55 ± 30.29
68.66 ± 31.20

63.50 ± 31.31
68.73 ± 35.86

69.46 ± 28.51
68.58 ± 26.15

Total

61.4

38.6

65.59 ± 30.48

65.02 ± 32.48

69.10 ± 27.22

Junior high							
Participants
64 (55.7)
13.59 ± 0.71
51.6
48.4
65.93 ± 30.91
70.07 ± 28.34
Non-Participants
51 (44.3)
13.57 ± 0.76
66.7
33.3
68.71 ± 26.77
72.96 ± 23.72

61.53 ± 33.33
60.21 ± 31.06

Total

61.06 ± 32.22

101 (100)

115 (100)

10.97 ± 0.56

13.58 ± 0.73

58.3

41.7

67.16 ± 29.06

71.53 ± 25.94

High							
Participants
58 (55.2)
16.83 ± 0.73
50.0*
50.0
74.48 ± 26.58**
78.67 ± 21.55**
Non-Participants
47 (44.8)
16.73 ± 0.83
70.2
29.8
55.43 ± 34.06
50.96 ± 36.32

70.28 ± 30.61
65.97 ± 26.20

Total

68.88 ± 29.01

105 (100)

16.78 ± 0.77

59.0

41.0

65.95 ± 31.48

63.92 ± 33.16

a Tabulations are based on mean 24-hours recalls and weighted to take into consideration differences in the number of recalls completed by participants. b Double-sided twoindependent samples t-test for mean differences between participants and non-participants. c BMI percentile – mean age-gender-adjusted percentiles. d Chi-square test for
homogeneity of sex between participants and non-participants. * p-value<0.05, ** p-value<0.01

Table 2. Mean number of interviews, mean total number of eating occasions and mean number of eating occasions per day by school level
and National School Lunch Program participation status during weekdaysa
Elementary school

Junior high school

High school

Weekdays
(Mean ± SD)b

Participants
(n = 67)

Non-Participants
(n = 34)

Participants
(n = 64)

Non-Participants
(n = 51)

Participants
(n = 58)

Non-Participants
(n = 47)

Number of interviews

3.55 ± .86

3.71 ± .58

3.69 ± 1.02

3.80 ± .90

3.07 ± .70

3.04 ± .75

Total eating occasions

19.16 ± 6.08

17.76 ± 3.84

18.84 ± 6.68

17.80 ± 5.96

14.31 ± 4.64

12.77 ± 4.65

Eating occasions /day

5.48 ± 1.17

4.85 ± .96**

5.15 ± 1.01

4.66 ± .95**

4.65 ± 1.27

4.34 ± .92**

a Tabulations are based on mean 24-hours recalls and weighted to take into consideration differences in the number of recalls completed by participants. b Double-sided twoindependent samples t-test for mean differences between participants and non-participants. * p-value<0.05, ** p-value<0.01
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Table 3. Mean 24-hour energy and nutrient intakes of elementary, middle and high school children attending public schools (participants
and non-participants)a
Dietary components
Energy (kcal)
Food energy

All children
(n=321)

Elementary school
children (n=101)

Middle school
children (n=115)

2295 ± 43.05

mean ± standard error
2233 ± 72.27
2272 ± 65.89

2380 ± 85.35

Macronutrients (% calories)				
Total fat
32.9 ± 0.24
32.8 ± 0.45
32.2 ± 0.40
Saturated fat
11.5 ± 0.25
11.3 ± 0.21
10.6 ± 0.18
Trans fat
2.0 ± 0.16
1.9 ± 0.08
1.9 ± 0.07
Carbohydrates
53.7 ± 0.33
54.6 ± 0.57
54.9 ± 0.54
Protein
13.6 ± 0.19
13.6 ± 0.22
13.7 ± 0.21

33.7 ± 0.40
12.6 ± 0.69
2.2 ± 0.12
51.6 ± 0.54
13.5 ± 1.49

Vitamins				
Vitamin A (ug RAE)
583 ± 18.71
600 ± 31.36
613 ± 29.31
Vitamin C (mg)
91 ± 3.02
93 ± 5.27
87 ± 5.10
Vitamin D (µg)
5.2 ± 0.20
6.3 ± 0.37
4.5 ± 0.24
Vitamin E (mg)
7.4 ± 0.20
7.2 ± 0.36
7.0 ± 0.23
Vitamin B-6 (mg)
1.9 ± 0.05
1.9 ± 0.07
1.8 ± 0.06
Vitamin B-12 (ug)
4.6 ± 0.18
4.9 ± 0.27
4.0 ± 0.19
Folate (ug DFE)
442 ± 11.54
433 ± 16.92
435 ± 17.80
Vitamin B-3 Niacin (mg)
23.7 ± 0.54
22.2 ± 0.75
22.4 ± 0.72
Vitamin B-2 Riboflavin (mg)
2.03 ± 0.05
2.9 ± 0.09
1.8 ± 0.07
Vitamin B-1 Thiamin (mg)
1.9 ± 0.04
1.9 ± 0.07
1.9 ± 0.06

535 ± 36.29
92 ± 5.37
4.9 ± 0.39
8.0 ± 0.43
2.1 ± 0.10
5.1 ± 0.45
460 ± 24.54
26.7 ± 1.19
2.0 ± 0.10
2.0 ± 0.09

Minerals				
Calcium (mg)
748 ± 20.76
806 ± 36.82
718 ± 32.27
Iron (mg)
15.4 ± 0.34
15.7 ± 0.59
14.8 ± 0.53
Magnesium (mg)
238 ± 4.72
244 ± 8.49
229 ± 6.96
Phosphorus (mg)
1213 ± 24.84
1209 ± 43.07
1182 ± 37.85
Potassium (mg)
2382 ± 59.33
2445 ± 125.46
2331 ± 90.48
Sodium (mg)
4017 ± 83.42
3849 ± 136.33
3979 ± 128.03
11.6 ± 0.29
11.4 ± 0.47
10.8 ± 0.38
Zinc (mg)

728 ± 38.81
15.8 ± 0.68
240 ± 9.13
1249 ± 48.42
2378 ± 93.08
4220 ± 167.10
12.5 ± 0.62

Other dietary components				
Fiber (g)
12.3 ± 0.26
12.6 ± 0.48
12.2 ± 0.44
Fiber (g/1,000 kcal)
5.6 ± 0.12
5.7 ± 0.12
5.4 ± 0.12
Cholesterol (mg)
270 ± 7.57
253 ± 12.58
258 ± 10.55
Polyunsaturated/saturated
fatty acids ratio
0.73 ± 0.01
0.68 ± 0.02
0.75 ± 0.02
a

High school
children (n=105)

12.1 ± 0.46
5.8 ± 0.32
300 ± 15.67
0.76 ± 0.03

Tabulations are based on mean 24-hours recalls and weighted to take into consideration differences in the number of recalls completed by participants.

lunch program. No data is presented for non-participants
since the objective of this study is to specifically evaluate
contribution of the lunch program and not outside eating
sources. Federal guidelines recommend that lunches provide
one third of nutrient requirements so using DRI values and
dietary guidelines it can be seen that levels of most nutrients
either satisfy or exceed requirements however recommended
intakes of total energy, percent carbohydrate (mainly
in females), Vitamins A, D, and E, calcium, manganese,
phosphorous and fiber were not achieved and levels for fat,
saturated fat and sodium were exceeded. Gender differences
were minimal; however, male participants had a slightly
higher protein intake which resulted in higher intake of the
protein-associated nutrients –vitamin B12 and iron. Results
of the National sample were similar with the vast majority
of schools satisfying requirements for protein, vitamins and
minerals. On the other hand, energy requirements were met

in only about half the schools, one in five for total fat, less
than one third for saturated fat and essentially zero percent
for sodium (24).
Table 5 reports total daily nutrient intake in P vs NP at
each school level and composite of all three levels. Important
to note is that P consumed significantly more energy than
NP which was mainly the result of increased calories at
the elementary level. Regarding macronutrients, the vast
majority of both groups consumed above or within AMDR
recommendations for fat, carbohydrates and protein which
was in concordance with results from the National Sample.
Likewise, dietary guidelines were exceeded for saturated
fat intake at levels similar to those found in the mainland
study (25). Regarding micronutrients, P had significantly
higher number of children meeting the EAR for Vitamins
A, B-1, B-12, C and folate as well as for calcium, iron,
magnesium, potassium, sodium and zinc. These differences
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Table 4. Dietary intakes at lunch of National School Lunch Program, by school level and sexa - Participants Only
		

Actual student lunch intake

			
			

Elementary school
children		

Middle school
children		

High school
children

Dietary components

Females Males
(n=44)
(n=23)

Females Males
(n=33)
(n=31)

Females Males
(n=29)
(n=29)

Target lunch
intake

All children
(n=189)

		
Food energy (% of the RDA)b
Protein (% of the RDA)

Mean intake at lunch

33
33

31
60

30
55

34
72

29
55

30
61

34
64

31
62

>55
≤30
<10
As low as
possible

53
33
11
1.7

56
32
11
1.2

54
34
12
1.4

53
32
13
1.8

56
30
10
1.9

49
35
11
2.2

50
36
11
2.0		

Vitamins (% of the RDA)
Vitamin A
Vitamin B-1 Thiamin
Vitamin B-2 Riboflavin
Vitamin B-3 Niacin
Vitamin B-6
Vitamin B-12
Vitamin C
Vitamin D (% of the AI)
Vitamin E
Folate

33
33
33
33
33
33
33
33
33
33

23
56
56
52
51
64
43
29
15
37

23
49
56
44
49
65
47
31
14
35

25
64
70
52
59
84
59
37
18
45

21
59
52
51
46
59
42
22
15
37

31
54
57
52
50
55
38
26
14
38

18
59
55
60
51
53
28
30
13
30

18
56
51
59
57
70
45
30
17
38

Minerals (% of the RDA)
Calcium
Iron
Magnesium
Phosphorus
Potassium (% of the AI)c
Sodium
Zinc

33
33
33
33
33
≤800
33

15
44
26
29
19
1399
42

14
44
30
24
17
1107
38

18
55
36
31
21
1417
50

16
39
22
28
16
1348
41

14
46
26
28
20
1369
39

16
28
22
31
18
1477
41

16
52
23
35
23
1838
45

33
≤100

15
77

15
56

16
79

16
77

13
73

15
94

14
95

≥1.0

0.88

0.79

0.79

0.99

0.96

0.86

0.90

Macronutrients
Carbohydrates (% of food energy)
Total fat (% of food energy)
Saturated fat (% of food energy)
Total trans fat (% of food energy)

Other dietary components (mg)
Fiber (% of the AI)
Cholesterol
Polyunsaturated/saturated fatty
acids ratio

a Tabulations are based on mean 24-hours recalls and weighted to take into consideration differences in the number of recalls completed by participants. b RDA , recommended
dietary allowances. c AI, adequate intake.

in the composite sample were most strongly influenced by
the contribution of the middle school children. Vitamin D
intake was below AI recommended levels for all children
which is in agreement with mainland studies (26),
noteworthy however, is that P had greater intake than NP.
When correction for the increased amount of energy in P
vs NP, statistical significant remained for Vitamins A, B-12,
C and folate as well as for calcium, iron, magnesium and
zinc. Compared with the National sample (25), similar
high compliance to EAR recommendations were found for
the water soluble vitamins as well as low compliance for the
fat soluble vitamins. Our values for P resembled values for

30

P on the National sample for most trace metals with the
exception of calcium, which was lower. Our NP students had
lower compliance than NP on the National sample for these
same nutrients. Both our sample and the National sample
greatly exceeded the recommended level of sodium and were
well below the recommended level for potassium and fiber.
Finally, our sample had poorer compliance for cholesterol
intake especially evident in the high school students. Again,
for readers interested in detailed comparisons, results from
the National sample’s table 5 showing the same parameters
in our Table 5 have been reproduced with permission from
the publisher and appear in the appendix.
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Table 5. Percentage of National School Lunch Program participants and non-participants with acceptable, inadequate or excessive usual
daily intakesa
All children		
(n=321)		
Dietary components

Elementary school children
(n=101)		

Middle school children
(n=115)		

High school children
(n=105)

Participants Non-participants Participants Non-participants Participants Non-participants Participants Non-participants
(n=189)
(n=132)
(n=67)
(n=34)
(n=64)
(n=51)
(n=58)
(n=47)

				

%

Energy (mean ± sd)								
Intake(kcal)
2378 ± 792 2177 ± 728*
2340 ± 744 2024 ± 651*
2331 ± 662 2198 ± 759
2474 ± 964 2265 ±744
Estimated Energy
Requirements (kcal)
2169 ± 327 2130 ± 269
1882 ± 87 1929 ± 113*
2185 ± 191 2125 ± 169
2417 ± 374 2267 ± 341*
Macronutrients (%)								
Total fat
% within AMDRb
65.1
60.6
65.7
58.8
75.0
52.9
53.4
% > AMDR
30.2
34.8
28.4
38.2
20.3
37.3
43.1
% < AMDR
4.8
4.5
6.0
2.9
4.7
9.8
3.4
Saturated fat
% > DGAc
63.5
64.4
67.2
82.4
64.1
58.8
58.6
Trans fat (mean ± sd)
Amount ingested
4.95 ± 2.91 5.33 ± 3.18
4.93 ± 3.35 4.56 ± 2.40
4.66 ± 2.43 5.39 ± 3.01
5.27 ± 2.86
Carbohydrates
<0.1
0.8
<0.1
2.9
<0.1
<0.1†
<0.1
% < EARd
% within AMDR
92.1
90.9
95.9
91.2
95.3
90.2
84.5
% > AMDR
2.6
3.0
3.0
0.0
3.1
5.9
1.7
% < AMDR
5.3
6.1
1.5
8.8
1.6
3.9
13.8
Protein
% < EAR
10.6
7.6
3.0
2.9
9.5
13.7
20.7
% within AMDR
82.5
84.8
95.5
97.1
100.0
90.2*
79.3
% > AMDR
5.3
3.0
0.0
0.0
0.0
0.0
1.7
% < AMDR
12.2
12.1
4.5
2.9
0.0
9.8
19.0

70.2
29.8
0.0
57.4
6.03 ± 3.72
<0.1†
91.5
2.1
6.4
14.9
78.7
0.0
21.3

Vitamins and Minerals
(% < EAR)								
Vitamin A
33.3
57.6 **‡
17.9
44.1**
34.4
49
50.0
Vitamin C
15.9
35.6**
6.0
17.6
21.9
35.3
20.7
Vitamin D (% < RDA)
81.5
93.9**
79.1
82.4
89.1
100.0*
75.9
Vitamin E
83.1
89.4
74.6
82.4
89.1
90.2
86.2
Vitamin B-6
5.8
11.4
1.5
5.9
3.1
15.7*‡
13.8
Vitamin B-12
5.8
15.2**
3.0
8.8
3.1
13.7*‡
12.1
Folate
15.3
35.6**‡
6.0
14.7
14.1
35.3**‡
27.6
Vitamin B-3 Niacin
3.2
5.3
1.5
2.9
3.1
9.8
5.2
Vitamin B-2 Riboflavin 4.8
8.3
3.0
8.8
1.6
5.9
10.3
Vitamin B-1 Thiamin
1.1
6.1*‡
0.0
2.9
0.0
9.8*‡
3.4
Iron
2.6
8.3*‡
0.0
2.9
1.6
7.8
6.9
Magnesium
53.4
68.2**‡
28.4
38.2
57.8
70.6
77.6
Phosphorus
34.9
43.9
34.3
32.4
40.6
49.0
29.3
Zinc
13.8
28.0**‡
13.4
20.6
6.3
27.5**‡
22.4

76.6**‡
48.9**
95.7**
93.6
10.6
21.3
51.1*‡
2.1
10.6
4.3
12.8
87.2
46.8
34.0

Calcium, Potassium
and Sodium								
Calcium (mean % AI)e 62.9
50.3*‡
64.9
56.2
60.2
49.0*‡
63.5
Potassium (mean % AI) 54.9
47.3**
56.0
51.1
54.3
46.1*
54.4
Sodium (% > UL)f
94.2
87.9*
95.5
91.2
96.9
86.3*
89.7

47.5**‡
45.9*
87.2

Other dietary
components								
Fiber (mean % AI)
44.4
39.9*
47.8
41.3
43.3
40.1
41.7
Cholesterol (% > DGA) 37.6
30.3
29.9
23.5
29.7
25.5
55.2

38.6
40.4

a Tabulations are based on mean 24-hours recalls and weighted to take into consideration differences in the number of recalls completed by participants. b AMDR, Acceptable
Macronutrients Distribution Range. c DGA, Dietary Guidelines for Americans 2005 recommendation (ref). d EAR, Estimated Average Requirement. e AI, Adequate Intake. f UL, Tolerable
Upper Intake Level. *Difference between participants and non-participants is significantly different at the 0.05 significance level for Chi-square or Fisher’s exact test for independent
proportions, except for energy intake and estimated energy requirements in which a two-independent samples t-test or Mann-Whitney test was conducted. **Difference between
participants and non-participants is significantly different at the 0.01 significance level for Chi-square or Fisher’s exact test for independent proportions, except for energy intake and
estimated energy requirements in which a two-independent samples t-test or a Mann-Whitney test was conducted. †Not tested due to constant proportions between subgroups.
‡ Differences remained statistically significant after adjusting for energy intake.
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Discussion
Satisfying recommended intake of percent of energy from
dietary fat and from saturated fat (30 and 10 % respectively) still
remains problematic with only about one third of schools in the
National study meeting these requirements for lunch preparation
(24). Likewise, almost all groups of children from our schools
consumed above recommended percentages of energy from fat
and saturated fat. If, however, instead of strict adherence to the
30% dictum, the acceptable macronutrient distribution range
(AMDR) (27) is used as a standard of comparison ( in which fat
is 25-35% of total energy) then 80% of children in the National
sample and 60-75% of our sample fall within this range. This issue
may be a moot point in recommendations for the next version of
dietary guidelines as it is being recognized that percent calories
from fat and saturated fat in the diet may have a lesser relationship
to the risk of diseases than was previously suspected. A lively
debate is currently going on as to inclusion of more healthful fats
and their amounts in human diets (28).
Likewise, sodium intake is excessive in essentially all groups of
children at both the National study as well as our study. In fact,
both studies showed that participants in the lunch program had
even greater intake than non-participants (25). Excessive dietary
sodium consumption has been proven to increase blood pressure
hence increasing risk of cardiovascular and renal problems( 29).
New research suggests that these risks can be further influenced by
potassium levels in the diet with most favorable results occurring
when intake levels are balanced at equal amounts (30). In our
study, the sodium to potassium ratio was 1.7:1 which would put
our population at increased risk. New guidelines suggest a further
reduction in sodium levels for adults (31). It is unlikely that dietary
patterns in our population would undergo radical changes so a
more realistic solution to excess sodium intake would be to reduce
the levels in prepared foods which is one approach being used by
the school lunch program (24).
Although we have attempted to model our assessment study
of the NSLP in Puerto Rico with the SNDA study, consideration
should be taken as to wherein lie the similarities and differences
in each approach. Similarities are that data was collected from a
wide range of schoolchildren during the same time period using
24-hr recall questionnaires and analyzed for the same nutrient
content employing equivalent reference standards. Differences
are that the SNDA study used a national representative cross
section sample population while ours was a convenience sample
from fifth, eighth and eleventh grade of 9 schools in the greater
San Juan metroplex. The SNDA study used (for the most part)
data from one 24-hr recall questionnaire per subject while we used
3 to 4 questionnaires per subject study which provides a better
estimate of usual intake. In addition, we included specific types
of dietary supplements in our questionnaire while the National
study simply asked if supplements were taken or not. This data
indicated that about 20 % of our children consumed supplements,
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similar to the 22% of Hispanic children in NHANES (32) and that
multi-vitamin was the form most commonly used.
Finally, we performed nutritional analysis for the additional
dietary components- Vitamin D and trans-fatty acids. Vitamin
D, apart from the well known role in bone health, is being
recognized as having a role in conditions such as cancer, diabetes
and cardiovascular disease (23). Daily intakes reported are
consistently below AI recommendations, more-so for middle
and high school students than for elementary school students
and among NP than P. Likewise, the role of trans-fats in increased
disease risk has been extensively documented (33). When the
NSLP-I was initiated, awareness of Vitamin D and trans-fat intake
to maintenance of health was less apparent, however we believe
that it is time that both be added to the nutrient list for future
national dietary assessments. To sum up, we do not believe the
differences in approach and methodology are serious enough to
invalidate making comparisons with the SNDS.
Of greater difference, is the actual food served in the Lunch
program of Puerto Rico which, although required to comply
with program guidelines, is prepared to appeal to local tastes and
acceptability. We have analyzed food content of 96 menus from the
Puerto Rican Lunch Program (34) and have noted vast differences
between types and amounts of foods offered. For example, rice
was found in 76% of meals in Puerto Rico but only 6% in the
mainland US (35). The importance of this information is not that
the NSLP requires uniformity in menus or food preparation but
that it can be adapted to the environment in which the program is
offered. This would appear to be the case in our entirely Hispanic
population. The data suggests that participants in the program
have a healthier balance of nutrients than non-participants. Even
after adjusting for caloric intake, participants ingested greater
amounts of Vitamins A,B-1, B-12, C and folate as well as of
calcium, iron, magnesium and zinc. NSLP results showed few
differences in levels of nutrient intake between participants and
non-participants suggesting that the Program is a more important
contributor to reaching nutritional requirements in Puerto Rico
than on the mainland.
One caveat in interpretation of our data is that since the
initiation of assessment studies, it should be mentioned that major
changes apart from ethnic adaptations have been made in the
environment. This involves the way in which the meal program
operates including training of personnel, enhanced meal patterns,
restriction of vending machines, etc (25). We realize that these
and other school-implemented changes are contributing factors
to our results, however, determination of the magnitude of their
importance is beyond the scope of our investigation.
Our study shares weaknesses similar to the National assessment
such as inaccurate reporting of the 24-hr recall information
and lack of information on physical activities (25). It has been
found that younger children often over-report intake and older
children, particularly female adolescents under-report intake (36).
Reporting errors are also influenced by body weight status (37).
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Regarding physical activity, while our data show little differences
in energy intake between P vs NP students, the overall BMI values
for all grade levels are in the “at risk for overweight” category
suggesting that lack of exercise is a likely contributing factor. In
fact, data from the Center for Disease Control and Prevention
indicates that Puerto Ricans on the island have the highest percent
of physical inactivity in the entire nation (38).
To conclude, the latest national SNDS was designed to include
sampling from ethnic minority groups however the study presented
here is the first to sample a completely Hispanic population. Our
evaluation has shown, that although ethnic differences exist in
types of meals served in the Lunch Program in PR that most of
the conclusions reached by the SNDS study in the mainland are
very similar to those reached in Puerto Rico and data suggests that
students who participate in the program have a healthier overall
eating pattern than non-paticipants. The overall and more lasting
importance of this survey and those at the National level is to use
the results to determine strategies for the nutritional betterment
of participants. Indeed, positive steps have been taken to achieve
this goal. In January, 2011, the USDA has announced for the first
time in 15 yrs that major adjustments will be Incorporated into
the meals programs to start in 2012 (39). These changes will focus
on caloric and fat reduction, incorporation of more whole grains,
fruits and vegetables and bring standards into line with the new
Dietary Guidelines for Americans (40).
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de todos los micro-nutrientes. Conclusión: En general, nuestros
resultados son comparables con los encontrados en Estados
Unidos. Sin embargo, nuestros resultados muestran que los P de
estos programas en Puerto Rico tienen una tendencia favorable
para la ingesta de nutrientes cuando se comparan con los resultados
de los NP. Este estudio es único porque es el primero realizado en
una población hispana y relativamente homogénea en los EU.
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