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PURPOSE: To use objective monitoring of physical activity to determine the percentages of children
and youth in a population that met physical activity guidelines.
METHODS: A total of 375 students in grades 1–12 wore an accelerometer (CSA 7164) for seven consecutive days. Bouts of continuous activity and accumulation of minutes spent in physical activity at various intensities were calculated to determine how many students met three physical activity guidelines.
RESULTS: Over 90% of students met Healthy People 2010, Objective 22.6 and nearly 70% met the
United Kingdom Expert Consensus Group guideline, both of which recommend daily accumulation of
moderate physical activity. Less than 3% met Healthy People 2010, Objective 22.7, which calls for bouts
of continuous vigorous physical activity. For the United Kingdom Expert Consensus Group guideline,
compliance decreased markedly with age, but gender differences were not statistically significant.
CONCLUSIONS: Prevalence estimates for compliance with national physical activity guidelines varied
markedly for the three guidelines examined. Objective monitoring of physical activity in youth appears to
be feasible and may provide more accurate prevalence rates than self-report measures.
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INTRODUCTION
Physical inactivity is a well-documented risk factor for coronary heart disease (1) and is associated with increased risk
for other chronic diseases, including obesity, Type II diabetes mellitus, hypertension, colon cancer, depression, and
osteoporosis (2). Accordingly, promoting physical activity
has become a public health priority in the United States
(3). Although the chronic diseases associated with physical
inactivity rarely manifest before middle adulthood, promotion of physical activity in children and youth is important
because lower levels of activity early in life are associated
with less favorable physiological risk factor status (3). Limited physical activity may also predispose youth to developing a sedentary lifestyle later in life (4, 5). Because of the
growing awareness of the health benefits of regular physical
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activity, public health guidelines for physical activity have
been established (6). Several of these guidelines focus on
youth (7–9).
To track compliance with these guidelines, measures of
physical activity have been incorporated into several public
health surveillance systems, including the Youth Risk Behavior Surveillance System (YRBS) (10, 11), the National
Health Interview Survey (NHIS) (12), and the National
Health and Nutrition Examination Survey (NHANES).
Each of these systems relies exclusively on self-report methods, the applicability and validity of which are in considerable question (13–15). Self-report measures of physical
activity are considered inappropriate for use with children
under age 12, and are known to have limitations with people of all ages (13, 14, 16). Consequently, there is uncertainty concerning the true prevalence of compliance with
physical activity guidelines in American children and
youth.
Recently, increasing use has been made of accelerometers for measurement of physical activity (17–19). These
devices provide objective and highly detailed information
on physical activity as observed over relatively long periods,
and they have been shown to be useful in children of all
ages (17, 18, 20–22). To date, however, accelerometers
have been used primarily in research settings with small
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Selected Abbreviations and Acronyms
YRBS  Youth Risk Behavior Surveillance
NHIS  National Health Interview Survey
NHANES  National Health and Nutrition Examination Survey
CSA monitor  Computer Science and Applications, Inc. model 7164
accelerometer
HP 2010  Healthy People 2010
UK Group  United Kingdom Expert Consensus Group
MET  metabolic equivalent; the equivalent energy cost of 1 MET is
approximately 1 kcal·kg1·hr.1

groups of subjects. To our knowledge, accelerometers have
not been used previously to measure physical activity in a
population. Hence, the purpose of this study was to use objective monitoring of physical activity to determine the
percentages of children and youth in a defined population
that met recommended physical activity guidelines.

METHODS
Subjects
Subjects for this study (n  400) were randomly selected
from the pool of participants in the Amherst Health and
Activity Study, a cross-sectional observational study that
examined determinants of physical activity in school-age
children and youth. Subjects were recruited from seven elementary schools, one junior high school, and one senior
high school in and near Amherst, MA. All 3648 students
enrolled in physical education in those schools were invited
to participate. Thirty-eight percent of the students (n 
1379) returned an informed consent form signed by a parent or guardian. Only one child per household was included
in the study, for a final sample of 1110 (51.4% female,
75.1% white). The final sample was categorized according
to grade groups: grades 1–3, grades 4–6, grades 7–9, and
grades 10–12.
For the present study, 50 female and 50 male subjects in
each grade group were randomly selected to wear a physical
activity monitor. If a student refused to participate (n  4),
a replacement was randomly selected from the same grade
and gender group. Following deletions for monitor failure
(n  14), monitor loss (n  1), tampering (n  4), and
outliers (n  6), the final sample consisted of 375 students.
Subject characteristics are summarized in Table 1.
Procedure
Physical activity was objectively measured for seven days using
the Computer Science and Applications, Inc. (CSA, Shalimar, FL) model 7164 accelerometer. The use of this monitor to
measure physical activity in children has been described previously (20, 23). The instrument has been shown to be valid and
reliable in both children and adolescents (18, 20, 24).
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Monitors were provided to students by study staff during
the school day. Students received oral and written instructions for using the CSA monitor, which was securely fastened directly above the right hip using an adjustable
elastic strap. Students were asked to wear the monitor during all waking hours, except when swimming or bathing.
After seven days, the activity monitors were collected.
Stored activity counts were downloaded to an IBM-compatible computer for data reduction and analysis.
Data were collected in two waves. The first wave (n 
267) took place in the fall of 1996 (late October to mid December); the second wave (n  108) took place in the
spring of 1997 (April). Equal numbers of children in each
age group were monitored each week. The coldest weather
months were avoided because activity levels may be particularly low in the winter (3).
Data Reduction
Because the study was designed to examine compliance
with physical activity guidelines, the monitor data were reduced to allow comparison with operational definitions of
the selected guidelines (Table 2). Bouts of continuous activity and accumulation of minutes spent in activity at various intensities were calculated to determine the percentage
of students who met two guidelines included in Healthy
People 2010 (HP 2010), Objectives 22.6 and 22.7, and the
guideline advanced by the United Kingdom Expert Consensus Group (UK Group) (8).
Minute-by-minute activity counts were uploaded to a
QBASIC data reduction program to determine time spent
in moderate (3–5.9 METs), vigorous (6–8.9 METs), and
very vigorous ( 9 METs) activity during each 60-min segment of the 7-day monitoring period. (The equivalent energy cost of 1 MET is approximately 1 kcal · kg-1 · hr-1.)
Age-specific count cutoffs for each intensity level were derived from the energy expenditure prediction equation developed by Freedson and coworkers (25). Daily totals for
the physical activity variables were calculated by summing
the twenty-four 60-min time blocks for each of the seven
days.
To examine compliance with HP 2010, Objective 22.7
( 20 continuous minutes,  3 d/wk,  6 METS), the daily
number of 20-min bouts with an intensity of  6 METS was
calculated. Within the 20-min bouts, subjects were permitted a brief interruption interval or “break in the action” of no
more than 2 min. Thus, to be considered a bout, during a 20min period at least 18 of the minutes had to be at or above
the count cutoff corresponding to 6 METS.
Statistics
The percentage of students who met the three guidelines
was calculated for each grade and gender group. Chi-square
tests were used to determine gender differences in the per-
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TABLE 1. Subject characteristics across gender and grade groups; mean (SD)
Males
Grade group
N
Age (yr)
Height (cm)
Body mass (kg)
% white

Females

1–3

4–6

7–9

10–12

1–3

4–6

7–9

10–12

42
7.2 (0.9)
128.3 (10.9)
27.3 (7.2)
66.0

51
10.1 (1.0)
141.7 (10.8)
39.6 (9.2)
79.6

48
12.0 (1.0)
159.5 (10.4)
50.7 (11.5)
85.4

44
15.7 (1.0)
176.6 (7.5)
66.2 (11.6)
73.3

48
7.3 (0.9)
126.4 (10.4)
25.8 (6.9)
65.9

46
10.4 (1.0)
144.3 (8.6)
37.7 (8.3)
67.4

48
12.8 (1.0)
159.3 (8.7)
49.4 (11.0)
85.4

48
15.5 (1.1)
164.9 (5.4)
57.7 (7.4)
77.3

centage of children meeting the guidelines. Mantel-Haenszel tests for trends were used to determine differences in the
percentages of children who met the guidelines at each
grade level. All statistical procedures were performed using
SAS statistical software with a significance level of p  0.05.

min,  5 d/wk,  3 METS). Compliance with this guideline, however, declined from 100% to 29.4% from the
youngest to the oldest grade groups (p  0.01). More boys
than girls met the guideline, although the difference was
not significant.

RESULTS

DISCUSSION

Table 3 presents the distributions for time spent in moderate-to-vigorous and vigorous physical activity by boys and
girls in each grade group. Medians for physical activity were
consistently higher for boys than girls, but more distinctly
so for vigorous than moderate-to-vigorous activity.
Over 90% of the students in this study met the Healthy
People 2010, Objective 22.6 guideline ( 30 min,  5 d/
wk,  3 METS) (Table 4). Compliance with this guideline
was not significantly different across the three youngest age
groups; however, students in grades 10–12 were significantly less likely than those in the younger groups to meet
this guideline (76.1%, p  0.001). The percentage of girls
meeting this guideline did not differ from that of boys.
In contrast, very few students (less than 3%) met the requirements of HP 2010, Objective 22.7 ( 20 continuous
minutes,  3 d/wk,  6 METS) (Table 4). Compliance
with the guideline did not differ significantly across grade
groups. Approximately twice as many boys as girls met the
guideline, but the difference was not statistically significant.
More than two thirds (69.3%) of students met the
United Kingdom Expert Consensus Group guideline ( 60

This is the first study of youth physical activity using objective measures to evaluate compliance with national guidelines in a population-based sample. Our major finding was
that prevalence estimates for compliance with the guidelines were dramatically different for the three guidelines examined. Virtually all elementary school-age subjects met
Healthy People 2010, Objective 22.6 for moderate physical
activity ( 30 min,  5 d/wk,  3 METS), though a significant decline was observed in grades 10–12. At the other
extreme, very few students of any age met Healthy People
2010, Objective 22.7 for vigorous physical activity ( 20
continuous minutes,  3 d/wk,  6 METS). Yet, another
pattern was observed for the United Kingdom Expert Consensus Group guideline ( 60 min,  5 d/wk,  3 METS),
for which overall compliance was 69% with marked differences across age groups. Clearly, conclusions regarding the
physical activity status of a population are heavily dependent on the specific guideline selected.
Like most previous descriptive studies (3, 10, 26), we observed higher levels of physical activity in boys than girls.
As demonstrated by the data in Table 3, median time spent

TABLE 2. Selected physical activity guidelines and operational definitions established for the present study
Source
HP 2010, goal 22.6

HP 2010, goal 22.7

United Kingdom Expert
Consensus Group

Guideline
Engage in moderate physical activity
for at least 30 minutes per day on
five or more days per week.
Engage in vigorous physical activity
that promotes the development and
maintenance of cardiorespiratory
fitness three or more days per week
for 20 or more minutes.
Participate in physical activity that is
of at least moderate intensity for an
average of one hour per day.

Operational Definition
On five or more days during the week, physical activity at an intensity of three or
more METS observed during 30 or more one-minute periods.
On three or more days during the week, physical activity at an intensity of six or
more METS observed during 20 or more continuous minutes.

On five or more days during the week, physical activity at an intensity of three or
more METS observed during 60 or more one-minute periods.
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TABLE 3. Distribution of moderate-to-vigorous and vigorous physical activity by gender and grade group
Males
Grade Group
N
MVPA (min/day)
Percentile
5th
25th
50th
75th
95th
VPA (min/day)
Percentile
5th
25th
50th
75th
95th

Females

1–3

4–6

7–9

1–3

4–6

7–9

42

51

48

10–12
44

48

46

48

48

158
199
243
267
343

65
110
146
180
230

40
66
88
111
163

33
46
61
82
107

145
186
206
247
306

51
81
111
132
182

38
53
75
101
147

2
36
55
70
105

9
18
32
47
66

3
10
20
32
53

2
5
13
19
28

1
3
6
15
28

7
15
21
28
50

2
4
9
13
19

1
3
6
11
23

0
1
2
5
21

in both moderate-to-vigorous and vigorous physical activity
was higher in boys than girls in all grade groups. Interestingly, however, these differences did not translate into a
consistent gender difference in the prevalence of meeting
physical activity guidelines. Only in grades 10–12 were boys
consistently more likely than girls to meet physical activity
guidelines. Consistent with previous studies, we observed a
strong age-related decline in physical activity (10, 26–28).
In grades 1–3 all students exhibited  1 h of physical activity of at least moderate intensity on five or more days of the
week. In grades 10–12, however, only 34.1% and 25.1% of
males and females, respectively, met this guideline. These
results support the need for physical activity interventions
that are designed to reduce the age-related decline in physical activity in young people of both genders. Given that
prevalence rates for the UK Group guideline fell from
100% in primary grade students to less than 30% in high
school students, our findings also suggest that the middle
school years may be a particularly important time to initiate
such intervention programs.
In 1997, the United Kingdom Expert Consensus Group
adopted the guideline that all young people should participate in physical activity of at least moderate intensity for
one hour per day. This guideline was adopted because the

10–12

prevalence of obesity was increasing (29), even though
available studies indicated that a majority of young people
were engaging in 30-min of moderate physical activity on
most days of the week (8, 30). The UK Group guideline is
consistent with a children’s guideline developed by the National Association for Sport and Physical Education (31).
The findings of the present study support the appropriateness of the UK Group guideline because, out of the three
guidelines examined, compliance with the UK Group
guideline clearly showed the age-related decline in physical
activity that is consistently documented in physical activity
studies of children and adolescents. Since virtually all the
young people met HP 2010 22.6, and very few of any age
met HP 2010 22.7, these guidelines did not reveal agerelated trends and have shortcomings as guidelines for
physical activity in youth.
Because prevalence estimates affect public health policy
related to youth physical activity, it is essential that prevalence rates be as accurate as possible. Consequently, it is instructive to compare the percentage of students in the present
study who met guidelines with the results of national surveillance studies that use self-report methods. One such system is
the Youth Risk Behavior Surveillance System (YRBS) of the
U.S. Centers for Disease Control and Prevention. According

TABLE 4. Percent of children meeting national/international guidelines and recommendations
Gender and Grade Groups
Gender
(N )

All Male Female
(375) (185) (190)

Guideline
Healthy People 2010 22.6
91.7
United Kingdom Expert Consensus Group 69.3
Healthy People 2010 22.7
2.4
Trend for age related decline (p  0.001).

a

91.9
72.4
3.2

91.6
66.3
1.6

Grade Group
1–3
(90)

Male

4–6 7–9 10–12 1–3
(97) (96) (92) (42)

100
97.9 92.7 76.1a
100
89.7 58.3 29.4a
3.3 2.1 1.0 3.3

Female

4–6 7–9 10–12 1–3
(51) (48) (44) (48)

100
98
89.6 79.6a
100
92.2 62.5 34.1a
4.8 3.9 0
4.6

4–6 7–9 10–12
(46) (48) (48)

100
97.8 95.8 72.9a
100
87
54.2 25.1a
2.1 0
2.1 2.1
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to the 1999 YRBS, 72.3% of high school-age males and
57.1% of high school-age females meet the vigorous physical
activity guideline HP 2010 22.7 ( 20 continuous min,  3
d/wk,  6 METs) (10). In stark contrast, we observed the
prevalence of meeting the same vigorous physical activity
guideline to be less than 5% in high school students. Because
of differences in sampling methods, procedures for assessment
of physical activity, observation periods, and subject characteristics, such comparisons must be interpreted cautiously.
The YRBS question on vigorous physical activity is phrased:
“On how many of the past seven days did you participate in
physical activity for at least 20 min that made you sweat and
breathe hard?” It seems likely that many respondents tend to
include all the time they were in a physical activity setting,
rather than the time they were actually vigorously active (for
example, they may count basketball practice which lasted for
60 min but during which they were actually vigorously playing basketball for fewer than 20 min).
The dramatic discrepancies in prevalence rates between
self-reported national estimates and objectively measured
estimates in the current sample raise the possibility that
self-reported surveys produce prevalence rates that are
grossly inflated. Previous studies have shown that children
and adolescents tend to overestimate their physical activity
behavior when completing self-report instruments (15).
The feasibility of using objective physical activity measures
for national surveillance studies should be considered. Our
results indicate that one week of physical activity monitoring is acceptable to youth throughout the school-age range
and is logistically feasible. Monitor failure rate was low
(3.5%, n  14), and subject non-compliance with the protocol (lost monitor, tampering, and outliers) comprised
only 2.8% (n  11) of the sample. Additionally, the 7-day
monitoring period has been shown to produce reliable estimates of usual physical activity in children and youth (R 
0.76–0.87) (21). It is acknowledged, however, that accelerometers underestimate activities that do not involve vertical movement of the trunk (e.g., cycling, weight lifting)
and cannot be worn during aquatic activities such as swimming (32). Thus, prior to use in national studies, the limitations of objective monitors should be fully documented.
Also, the strengths and limitations of objective measures of
physical activity should be carefully weighed against those
of self-report measures.
Strengths of the present study include the large age
range, inclusion of both genders, a large sample size relative
to previous studies, and the extensive one-week data collection with objective monitors. Weaknesses include the restriction to one geographic region, inability to examine
ethnic differences, limitations of the accelerometer, and
low recruitment rate into the study.
In summary, objective monitoring of physical activity
among youth appears to be feasible on a large scale. This
methodology should be considered for population studies
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because prevalence estimates based on self-report may be
inflated. Three physical activity guidelines for children and
youth were evaluated. The Healthy People 2010, Objective
22.6 moderate physical activity guideline ( 30 min,  5
d/wk,  3 METS) appears to be too low a standard because
the vast majority of youth meet the recommendation. The
Healthy People 2010, Objective 22.7 vigorous physical activity guideline ( 20 continuous minutes,  3 d/wk,  6
METS) appears to be an inappropriate standard for youth
because it may prescribe a form of physical activity that is
common for adults but uncharacteristic of children and
youth. The UK Group recommendation of accumulating 60
min per day of moderate intensity physical activity ( 60
min,  5 d/wk,  3 METS) was supported as the best existing guideline for youth and has been adopted for the U.S.
dietary guidelines (33). The prevalence of meeting the UK
Group guideline decreased dramatically with age, indicating the need for physical activity interventions for boys and
girls of all ages.
The authors thank Edward Debold, M.S. and Devra Hendelman, M.S. for
their assistance with data collection and Gaye Groover Christmus, MPH
for her assistance with manuscript preparation. This study was supported
by a grant from the Cowles Media Foundation. The study was approved by
the University of Massachusetts Human Subjects Review Board and by the
University of South Carolina Institutional Review Board. Subjects agreed
to participate and their parent or guardian provided informed consent.

REFERENCES
1. Fletcher GG, Balady G, Blair SN, Blumenthal J, Caspersen CJ, Chaitman B, et al. Statement on exercise: Benefits and recommendations
for physical activity programs for all Americans. A statement for
health professionals by the Committee on Exercise and Cardiac Rehabilitation of the Council on Clinical Cardiology, American Heart Association. Circulation. 1996;94:857–862.
2. Pate RR, Pratt M, Blair SN, Haskell WL, Macera CA, Bouchard C, et
al. A recommendation from the Centers for Disease Control and Prevention and the American College of Sports Medicine. JAMA.
1995;273(5):402–407.
3. U.S. Department of Health and Human Services. Physical Activity
and Health: A Report of the Surgeon General. Atlanta, GA: U.S. Department of Health and Human Services, Centers for Disease Control
and Prevention, National Center for Chronic Disease Prevention and
Health Promotion; 1996.
4. Telama R, Yang X, Laakso L, Viikari J. Physical activity in childhood
and adolescence as predictor of physical activity in young adulthood.
Am J Prev Med. 1997;13(4):317–323.
5. Malina RM. Tracking of physical activity and physical fitness across
the lifespan. Res Q Exerc Sport. 1996;67(Suppl 3):S48–S57.
6. U.S. Department of Health and Human Services. Healthy People
2010. Washington, D.C.: U.S. Government Printing Office; 2000.
7. Cavill N, Biddle S, Sallis JF. Health enhancing physical activity for
young people: Statement of the United Kingdom Expert Consensus
Conference. Pediatr Exerc Sci. 2001;13:12–25.
8. Biddle S, Sallis JF, Cavill NA. Young and active? Young people and
health enhancing physical activity. Evidence and implication. London: Health Education Authority; 1998.
9. Sallis JF, Patrick K. Physical activity guidelines for adolescents: Consensus statement. Pediatr Exerc Sci. 1994;6(302):314.

308

Pate et al.
COMPLIANCE WITH PHYSICAL ACTIVITY GUIDELINES

10. Centers for Disease Control and Prevention. Youth Risk Behavior
Surveillance — United States, 1999. MMWR. 2000;49(SS-5):1–95.
11. Kolbe LJ, Kann L, Collins JL. Overview of the Youth Risk Behavior
Surveillance System. Public Health Rep. 1993;108:S2–S10.
12. Adams PF, Benson V. Current estimates from the National Health Interview Survey, 1992. Vital and Health Statistics. Series 10. Hyattsville, MD: National Center for Health Statistics; 1994:PHS94–1517.
13. Baranowski T. Validity and reliability of self report measures of physical activity: An information-processing approach. Res Q Exerc Sport.
1988;59:314–327.
14. Pate RR. Physical activity assessment in children and adolescents.
Crit Rev Food Sci Nutr. 1993;33(4/5):321–326.
15. Sallis JF, Saelens BE. Assessment of physical activity by self-report. Status,
limitations, and future directions. Res Q Exerc Sport. 2000; 71:S1–S14.
16. Baranowski T, Bouchard C, Bar-Or O, Bricker T, Heath G, Kimm SY, et
al. Assessment, prevalence, and cardiovascular benefits of physical activity
and fitness in youth. Med Sci Sports Exerc. 1992;24 (Suppl 6):S237–S247.
17. Rowlands AV, Eston RG, Ingledew DK. Relationship between activity levels, aerobic fitness, and body fat in 8- to 10-yr-old children. J
Appl Physiol. 1999;86(4):1428–1435.
18. Louie L, Eston RG, Rowlands AV, Tony KK, Ingledew DK, Fu FH.
Validity of heart rate, pedometry, and accelerometry for estimating
the energy cost of activity in Hong Kong Chinese boys. Pediatr Exerc
Sci. 1999;11(3):229–239.
19. Freedson PS. Electronic motion sensors and heart rate as measures of
physical activity in children. J Sch Health. 1991;61(5):215–219.
20. Trost SG, Ward DS, Moorehead SM, Watson PD, Riner W, Burke JR.
Validity of the Computer Science and Applications (CSA) activity
monitor in children. Med Sci Sports Exerc. 1998;30(11):629–633.
21. Trost SG, Pate RR, Freedson PS, Sallis JF, Taylor WC. Using objective physical activity measures with youth: How many days of monitoring are needed? Med Sci Sports Exerc. 2000;32(2):426–431.

AEP Vol. 12, No. 5
July 2002: 303–308

22. Fairweather SC, Reilly JJ, Grant S, Whittaker A, Paton JY. Using the
Computer Science and Applications (CSA) activity monitor in preschool children. Pediatr Exerc Sci. 1999;11:413–420.
23. Eston RG, Rowlands AV, Ingledew DK. Validity of heart rate, pedometry, and accelerometry for predicting the energy cost of children’s activity. J Appl Physiol. 1998;84(1):362–371.
24. Ekelund U, Sjostrom M, Yngve A, Poortvliet E, Nilsson A, Froberg K,
et al. Physical activity assessed by activity monitor and doubly labeled
water in children. Med Sci Sports Exerc. 2001;33(2):275–281.
25. Freedson PS, Sirard J, Debold E, Trost SG, Dowda M, Pate RR, et al.
Calibration of the Computer Science and Applications, Inc. (CSA)
accelerometer. Med Sci Sports Exerc. 1997;29:S45.
26. Sallis JF. Epidemiology of physical activity in children and adolescents. Crit Rev Food Sci Nutr. 1993;33(4/5):403–408.
27. Sallis JF, Prochaska JJ, Taylor WC. A review of correlates of physical
activity of children and adolescents. Med Sci Sports Exerc.
2000;32(5):963–975.
28. Pate RR, Long BJ, Heath G. Descriptive epidemiology of physical activity in adolescents. Pediatr Exerc Sci. 1994;6:434–447.
29. Troiano RP, Flegal KM. Overweight children and adolescents: Description, epidemiology, and demographics. Pediatrics. 1998;101(3):
497–504.
30. Corbin CB, Pangrazzi RP, Welk GJ. Toward an understanding of appropriate physical activity levels for youth. President’s Council on
Physical Activity and Sport. Phys Activ Fitness Res Digest.
1994;1(8):1–8.
31. Corbin CB, Pangrazzi RP. Physical Activity for Children: A Statement of Guidelines. Reston, VA: NASPE; 1998.
32. Bassett DR Jr. Validity and reliability issues in objective monitoring of
physical activity. Res Q Exerc Sport. 2000;71(Suppl 2):S30–S36.
33. U.S. Department of Agriculture. Nutrition and Your Health: Dietary
Guidelines for Americans. 5th ed. Home Garden Bulletin. 2000;232.

