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Relationship of Nutrition and Physical
Activity Behaviors and Fitness Measures
to Academic Performance for Sixth Graders
in a Midwest City School District
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ABSTRACT
BACKGROUND: To support curriculum and policy, a midwest city school district assessed the association of selected
categories of nutrition and physical activity (NUTR/PA) behaviors, ﬁtness measures, and body mass index (BMI) with academic
performance (AP) for 800 sixth graders.
METHODS: Students completed an adapted Youth Risk Behavior Surveillance Survey (NUTR/PA behaviors), ﬁtness
assessments (mile run, curl-ups, push-ups, height, and weight) with results matched to standardized scores (Measures of
Academic Progress [MAP]), meal price status, and gender. Differences in mean MAP scores (math and reading) were compared
by selected categories of each variable utilizing 1-way analysis of variance. Associations were determined by stepwise multiple
regression utilizing mean MAP scores (for math and for reading) as the dependent variable and NUTR/PA behaviors, ﬁtness,
and BMI categories as independent variables. Signiﬁcance was set at α = 0.05.
RESULTS: Higher MAP math scores were associated with NUTR (more milk and breakfast; less 100% fruit juice and
sweetened beverages [SB]) and PA (increased vigorous PA and sports teams; reduced television), and ﬁtness (higher mile run
performance). Higher MAP reading scores were associated with NUTR (fewer SB) and PA (increased vigorous PA, reduced
television). Regression analysis indicated about 11.1% of the variation in the mean MAP math scores and 6.7% of the mean MAP
reading scores could be accounted for by selected NUTR/PA behaviors, ﬁtness, meal price status, and gender.
CONCLUSION: Many positive NUTR/PA behaviors and ﬁtness measures were associated with higher MAP scores supporting
the school district focus on healthy lifestyles. Additional factors, including meal price status and gender, contribute to AP.
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A

primary goal for schools is to promote positive
learning outcomes as measured by academic
indicators. Assessments are now required by local
school districts to meet specific academic goals
mandated by the No Child Left Behind Act of
2001(Public Law 107-110) administered and assessed
by the US Department of Education. In response to the
rising prevalence of obesity in our nation’s youth, local
school districts have also been mandated by federal

legislation (Public Law 108-265) to develop ‘‘local
wellness policies’’ administered by the US Department
of Agriculture without mandated outcomes. Some
school districts may view the time and resources
needed to promote healthy weights, good nutrition,
and fitness as being in direct conflict to meeting
academic goals. Assessments are needed to determine
associations between lifestyle behaviors and academic
outcomes to allow school districts to make informed
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decisions for curriculum and policy to promote
learning.
Beverages
US children and youth, 2-19 years old, had a
mean consumption of between 10% and 15% of
total calories (kcal) from sweetened beverages (SB)
and 100% fruit juice (FJ) for 1999-2004.1 Sweetened
beverages included soda, sports drinks, energy drinks,
lemonade, and other fruit drinks. Between 1988-1994
and 1999-2004 an increased mean caloric intake
occurred for all children and youth from SB (204
to 224 kcal/person/day) and from100% FJ (38 to
48 kcal/person/day).1 Among youth, 6-11 years old,
who consumed SB for 1999-2004, a mean intake
of 20.5 oz of SB per day was found (equivalent to
229 kcal or 11% of total kcal) and a mean intake
of 10.4 oz of 100% FJ (equivalent to 136 kcal or
7% of total kcal).1 The increased use of SB and
associated increased caloric intake has been suggested
to be a contributing factor in the rising prevalence of
overweight in the population.2
Sweetened beverage intake increased (4.8% to
10.3% of kcal) and milk intake decreased (13.2%
to 8.3% of kcal) for children ages 2-18 years in the
United States, between 1977-1978 and 1999-2001.3
The percentage of females, ages 12-19 years, who
drank milk, was reduced from 72% in 1977-1978
(mean intake 303 g/day) to 50% in 1994-1996 (mean
intake 189 g/day).4 Adolescent females who did not
drink milk had inadequate intakes of calcium as well
as vitamin A, phosphorus, folate, and magnesium.4
A potential biologic mechanism for calcium and dairy
in energy metabolism has been investigated but what
role this food group and associated nutrients exert in
the increasing prevalence of obesity in the population
is not well understood.5 Thus, changing food patterns,
related to the types and amounts of beverages by
school-age children, have been found to influence
calorie and nutrient intake and be associated with
weight status but have not been investigated relative
to their relationship with academic performance (AP).
Breakfast
Breakfast consumption has been suggested to
enhance cognition and AP, both for standardized
scores and grades, through various effects on memory function but also by improving school attendance
and reducing tardiness rates.6 The suggested physiologic mechanisms whereby breakfast may affect
cognition and AP include metabolic changes due to
availability of energy and other nutrients to the central nervous system and related changes in hormone
and neurotransmitter levels, as well as the long-term
effects of regular breakfast consumption on overall
nutritional status.7 Children who consume breakfast,
66
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compared to breakfast skippers, have higher daily
average intake of micronutrients, including vitamins A
and C, riboflavin, calcium, iron, and zinc.6 An inverse
association between regular breakfast consumption
and overweight has been indicated in cross-sectional
analysis.8,9 However, longitudinal analysis indicated a
positive relationship between regular breakfast consumption and a gain in body mass index (BMI) for
overweight children, but a negative association for
those initially of normal weight.9

Television
Increasing weekday television screen time and cable
movie channel availability was found to increase the
odds of poorer AP (self-report) in a cross-sectional
survey of middle school (MS) children (grades 5-8)
in the northeastern United States.10 A cross-sectional
study of MS students (grades 6-7) from the Boston
area found that parental restriction of television time
resulted in more time reading and doing homework,
whereas a television in the child’s bedroom resulted in
less time reading.11

Fitness and Physical Activity
Quasi-experimental interventions have found that
adding extra time for physical education (PE) within
the school day does not diminish AP, either for grades
or for standardized scores, and may be associated
with improved fitness and/or health measures.12
A cross-sectional study of a national sample of
Australian children, 7-15 years old, found school
ratings of scholastic ability to be correlated with
self-reported PA as well as with fitness measures
but failed to find an association of AP with
an objective measure of physical work capacity.13
The California Department of Education found
overall fitness scores (FITNESSGRAM ) associated
with improved achievement on standardized scores
(reading and math) for all fifth-, seventh-, and ninthgrade students statewide.14 Similar findings of a
positive relationship between number of fitness tests
passed (FITNESSGRAM ) and standardized scores
(math and English) were seen in Massachusetts for
fourth-, sixth-, and eighth-grade students.15
A positive relationship between physical activity
(PA) and cognition was suggested by a meta-analysis of
available studies with MS (grades 6-8) and elementary
school students.16 Physiological mechanisms suggested
to elucidate the association between PA, fitness, and
cognition include the following: (1) exercise may
increase cerebral blood flow increasing the supply of
glucose and oxygen to the brain; (2) both acute and
chronic exercise may influence neurotransmitter levels
with potential effects on memory and psychological
state; and/or (3) exercise may increase the vasculature
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in the cerebral cortex and reduce vascular diffusion
distances.17
Weight
A national sample from The Early Childhood
Longitudinal Study found lower standardized scores
(math and reading) in overweight children at the
end of first grade compared to non-overweight
children, but these differences were eliminated when
socioeconomic status (SES) and behavioral variables
were considered.18 From 7 schools in California,
MS students, 11-14 years old, were found to have
a negative relationship between BMI and selfreported grades, but not recorded grades.19 From a
large suburban MS outside Philadelphia, overweight
students, grades 6 and 7, were found to have lower
reading grades, standardized scores, and fitness scores
compared to their non-overweight peers without
control for SES.20 Thus, it has been difficult to clarify
the relationship between weight status and AP due to
the influence of SES and other confounding factors.
The relationship between weight and AP may also
be confounded by fitness and health variables. A
significant relationship was found between weight and
statewide standardized scores in an initial analysis
of a fifth-grade sample from West Virginia, but
this relationship was eliminated when cardiovascular
disease (CVD) risk as well as fitness measures were
added, with the final model indicating an association
of fitness, blood pressure, gender, and SES variables
with standardized scores.21 Third- and fifth-grade
students from 4 schools in one-school district in
Illinois were found to have a positive correlation
between fitness measures, specifically aerobic fitness
(FITNESSGRAM ), and standardized scores (total,
math, and reading) and a negative correlation between
BMI and AP.22
Thus, the purpose of the study was to describe
differences and associations for standardized scores
(math and reading) for sixth-grade (SG) students in
a midwest city school district by selected categories of
nutrition/physical activity (NUTR/PA) behaviors, fitness measures, and BMI, matched to gender and meal
price status. This information can facilitate informed
decisions by the school district related to curriculum
and policy to support optimal student outcomes related
to both health and academics. Currently there are no
other cross-sectional investigations of the relationship
of a range of NUTR/PA behaviors, matched to fitness
measures and AP.

METHODS
Subjects and Procedure
Eight hundred SG students (91.5% of 874 eligible) attending Fargo Public Schools (FPS) (district total
Journal of School Health •

of about 11,000 students) completed a 20-question
survey during March 2005 related to NUTR/PA behaviors adapted from the Youth Risk Behavior Surveillance Survey (YRBSS).23 FPS mailed information to
parents about the survey with the opportunity to
elect student nonparticipation. Student participation
was by passive assent as approved by the institutional review board. No information is available about
those students who chose to not participate or who
were absent on the day of survey administration. The
adapted YRBSS survey was administered and collected
in individual classrooms in 8 schools by personnel
trained by the principal investigator. Students included
a school-assigned personal identification number on
the adapted YRBSS to allow data matching. Fitness
tests were administered during a PE class by teachers as a routine component of the FPS curriculum
during April and May 2005. Measures of Academic
Progress (MAP) standardized tests were conducted by
FPS during spring 2005.24
Instruments
The frequency of NUTR/PA behaviors were selfreported using questions adapted from the YRBSS. A
national sample of high school (HS) students completes
the YRBSS on odd-numbered years to determine
trend data for states and for the nation. The Centers
for Disease Control & Prevention (CDC) does not
mandate a national sample of MS students; however,
states may elect to include this population. Overall
reliability of the YRBSS for MS has been suggested
to be good, although some items may need further
evaluation.25 Although the validity for the YRBSS
questions relating to nutrition behaviors has not been
determined, the utilization of this tool for the current
study allows comparisons to FPS trend data26 and
other cross-sectional data.27 Validity studies of the
YRBSS questions relating to PA behaviors indicate an
underestimation of the proportion reporting moderate
PA and an overestimation of the proportion reporting
vigorous PA.28 The YRBSS questions related to
television viewing have been determined to be both
reliable and valid.29
FITNESSGRAM , developed by the Cooper Institute, was developed to measure various aspects of
fitness and assessed with criterion-referenced standards, or Healthy Fitness Zones (HFZ) (Table 1).30
The measurement techniques recommended by
FITNESSGRAM were used to determine aerobic
capacity (timed mile run), muscle strength (push-ups
for upper body and curl-ups for abdominal), height,
and weight. The fitness measure for flexibility called
‘‘sit and reach’’ was not analyzed due to a discrepancy in measuring techniques across schools. BMI,
calculated as weight in kilograms divided by height
in meters squared, was determined for each child and
February 2011, Vol. 81, No. 2 •
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Table 1. FITNESSGRAM Healthy Fitness Zone Qualiﬁcation Standards
BOYS Healthy Fitness Zone

Age
11
12
13

One-mile run
(Minutes and
Seconds)

Curl-up∗
(No. complete)

11:00-8:30
10:30-8:00
10:00-7:30

18-36
21-40
24-45

GIRLS Healthy Fitness Zone

Push-up∗∗
(No. Complete)

One-mile run
(Minutes and
Seconds)

Curl-up∗
(No. complete)

Push-up∗∗
(No. Complete)

8-20
10-20
12-25

12:00-9:00
12:00-9:00
11:30-9:00

15-29
18-32
18-32

7-15
7-15
7-15

∗ Abdominal muscle strength and endurance.

∗∗ Upper body muscle strength and endurance.
Needs improvement indicates that more time was required to finish the mile run and/or fewer numbers of curl-ups or push-ups were completed, when compared to the
Healthy Fitness Zone (HFZ) Qualification Standard.
Exceeds indicates the mile run was completed in less time and/or that more curl-ups or push-ups were completed, when compared to the HFZ Qualification Standard.

categorized for weight status utilizing Growth Charts
developed by CDC specific for age and gender.31
The MAP tests are state-aligned computerized
measures developed by the Northwest Evaluation
Association to reflect the instructional level of each
student and determine academic progress over time.24
The MAP tests have been determined to be valid and
reliable.
Meal price status was used as a surrogate for SES, a
potential confounding factor affecting AP.32
Data Analysis
SPSS version 13.0 software was used for analysis.
The proportion of students within selected categories
of the following variables was determined: NUTR/PA
behaviors; fitness measures; BMI classifications; gender; and meal price status. The numbers of students
who completed various aspects of the data set varied
from 500 to 800 (see Table 2). A complete data set
was available for 346 students. Mean substitution was
used to impute missing values. One-way analysis of
variance (ANOVA) was used to compare differences
in mean MAP scores (math and reading) for selected
categories of NUTR/PA behaviors, fitness measures,
gender and F&V meal price status. Relationships were
determined by stepwise multiple regression (SMR)
comparing mean MAP math scores (and mean MAP
reading scores), as dependent variables, with selected
categories of NUTR/PA behaviors, BMI, fitness measures, gender, and meal price status as independent
variables. Regression analysis criteria utilized the probability of F ≤ 0.05 to enter and F ≥ 0.10 to remove
variables. Significance was set at α = 0.05.

RESULTS
Proportions for Descriptors, NUTR/PA Behaviors,
and Fitness Measures (Table 2)
A total of 800 sixth graders completed the survey with 694 indicating gender (51.7% female). The
MPS, a surrogate indicator for SES, indicated 80%
‘‘full price,’’ 6.5% ‘‘reduced price,’’ and 13.5% ‘‘free,’’
68 •
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which was similar to the total FPS. The mean age
was 11.76 years (95% CI 11.72-11.79). Females, when
compared to males, had a slightly higher proportion
eligible for free school meals.
For NUTR behaviors, less than one-half drank 3
or more glasses of milk/day; about one-fourth drank
more than 12 oz SB/day; about one-fifth drank 2 or
more servings of 100% FJ; about one-third of the
students met the suggested level of 5 or more servings
of fruits and vegetables (F&V) each day. For food
patterns, more than two-thirds ate both breakfast
on 5 or more days/week and a meal with their
family on the previous day. Females, when compared
to males, had a significantly lower proportion
drinking both milk and SB, eating F&V and eating
breakfast.
For PA behaviors about one-third of the students
met the recommendation of 60 minutes of PA each
day; about one-fourth reported 30 minutes of moderate PA; more than four-fifths reported 20 minutes
of vigorous PA; about one-fourth reported watching
3 or more hours of television on schools days; and
more than three-fourths reported playing on one or
more sports teams (ST) in the last year. Females, when
compared to males, had a lower proportion getting 60
minutes of PA/day, meeting moderate PA recommendations and being on ST.
For weight status, 28.9% ± 0.8% were either
obese (12.5% ± 0.6%) or overweight (16.4% ±
0.7%). Females, when compared to males, had a
slightly lower proportion overweight.
Two-thirds or more of all students met or exceeded
the HFZ for the 3 fitness tests. For the mile run,
77.6 ± 1.6% met either the HFZ (46.2% ± 1.9%)
or exceeds category (31.4% ± 1.7%). For curl-ups,
84.7 ± 0.6% met either the HFZ (17.1% ± 0.6%)
or exceeds category (67.6% ± 0.7%), and for pushups, 66.1% ± 1.7% either met the HFZ (38.1% ±
1.7%) or exceeds category (28.0% ± 1.6%). A similar
proportion of males and females needed improvement
to meet the HFZ for the mile run. Gender differences
were seen in the proportion needing improvement
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Table 2. Proportions (±95% CI) for Selected Categories of Descriptors, Nutrition/Physical Activity Behaviors, and Fitness Measures∗
Descriptors, Behaviors, Fitness Measures

Total Sample

Females

Males

(694)
51.7 ± 0.8
48.3 ± 0.8
(800)
13.5 ± 0.2
6.5 ± 0.1
80.0 ± 0.2
(797)
45.3 ± 0.3
(796)
25.8 ± 0.3
(791)
19.5 ± 0.3
(780)
32.2 ± 0.4
(800)
71.4 ± 0.3
(789)
79.6 ± 0.3
(794)
35.6 ± 0.3
(792)
85.6 ± 0.2
(800)
26.0 ± 0.3
(784)
25.0 ± 0.3
(786)
77.1 ± 0.3
(670)
12.5 ± 0.6
16.4 ± 0.7
71.0 ± 0.8
(500)
22.4 ± 1.6
46.2 ± 1.9
31.4 ± 1.7
(691)
15.3 ± 0.6
17.1 ± 0.6
67.6 ± 0.7
(515)
34.0 ± 1.7
38.1 ± 1.7
28.0 ± 1.6

(359)
100 ± 0.0
0.00 ± 0.0
(359)
12.3 ± 0.6†
6.4 ± 0.4
81.3 ± 0.7†
(358)
43.9 ± 0.9†
(359)
21.4 ± 0.7†
(355)
20.3 ± 0.7
(351)
31.1 ± 0.9†
(359)
70.5 ± 0.8†
(357)
79.6 ± 0.7
(354)
29.1 ± 0.8†
(354)
86.7 ± 0.6
(359)
23.1 ± 0.7†
(356)
24.2 ± 0.8
(355)
76.3 ± 0.8†
(350)
12.3 ± 0.6
15.4 ± 0.7†
72.3 ± 0.9†
(269)
21.2 ± 1.8
50.9 ± 2.2†
27.9 ± 2.0†
(358)
12.8 ± 0.6†
19.0 ± 0.7†
68.2 ± 0.8
(263)
36.5 ± 2.3†
37.3 ± 2.3
26.2 ± 2.1

(335)
00.00
100.0 ± 0.0
(335)
10.1 ± 0.8†
6.6 ± 0.7
83.3 ± 1.0†
(333)
49.8 ± 1.3†
(334)
27.8 ± 1.2†
(330)
19.4 ± 1.1
(325)
34.5 ± 1.4†
(335)
74.0 ± 1.2†
(329)
80.5 ± 1.1
(335)
42.1 ± 1.3†
(334)
87.4 ± 0.9
(335)
28.7 ± 1.2†
(324)
24.4 ± 1.3
(326)
82.2 ± 1.1†
(320)
12.8 ± 1.0
17.5 ± 1.2†
69.7 ± 1.4†
(231)
23.8 ± 2.6
40.7 ± 3.0†
35.5 ± 3.0†
(333)
18.0 ± 1.0†
15.0 ± 1.0†
67.0 ± 1.3
(252)
31.3 ± 2.5†
38.9 ± 2.6
29.8 ± 2.4

Gender (No. of students)
Female
Male
Meal price status (No. of students)
Free
Reduced
Full
Milk (No. of students)
≥3 glasses/day
Sweetened beverages (No. of students)
>12 oz/day
100% Fruit juice (No. of students)
≥2 times/day
Fruits and vegetables (No. of students)
≥5 servings/day
Breakfast (No. of students)
≥5 days/week
Ate meal with family (No. of students)
Yesterday
PA ≥60 minute/day (No. of students)
≥5 days/week
Vigorous PA ≥20 minute/day (No. of students)
≥3 days/week
Moderate PA ≥30 minute/day (No. of students)
≥5 days/week
TV viewing (No. of students)
≥3 hours/school day
Sports teams (No. of students)
≥1 team/year
BMI (No. of students)
Obese§
Overweight
Neither¶
Milerun (No. of students)
Needs improvement#
Healthy FZ∗∗
Exceeds††
Curl-ups(No. of students)
Needs improvement#
Healthy FZ∗∗
Exceeds††
Push-ups (No. of students)
Needs improvement#
Healthy FZ∗∗
Exceeds††

∗ The ± value after each proportion indicates the margin of error based on a 95% confidence interval.
† Indicates gender difference for variable category.
§ ≥95th percentile for BMI by age and gender.

 ≥85th percentile up to the 95th percentile for BMI by age and gender.
¶ Neither obese nor overweight (<85th percentile) for BMI by age and gender.
†† See Table 1.

HFZ, Healthy Fitness Zone.

to meet the HFZ for curl-ups (higher for males) and
push-ups (higher for females).
One-Way ANOVA of Mean MAP Scores for Selected
Categories of Descriptors, NUTR/PA Behaviors, and
Fitness Measures (Table 3)
Gender was associated with mean MAP math scores
(higher males) and mean MAP reading scores (higher

females). Ability to pay full price for school meals was
associated with higher mean MAP scores (both math
and reading).
Higher mean MAP math scores were associated
with those students who drank more milk, less SB,
less 100% FJ; ate breakfast more frequently, had more
vigorous PA, watched less television, played on more
ST, and had increased performance on the mile run.
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Table 3. One-Way ANOVA for Mean MAP Scores (Math and Reading) for Selected Categories of Descriptors, Nutrition/Physical
Activity Behaviors, and Fitness Measures
MAP Math Scores
Descriptors,
Behaviors, Fitness
Measures
Gender
Meal price status

Drinking milk
Drinking sweetened
beverages
Drinking 100% fruit
juice
Eating fruits and
vegetables
Eating breakfast
Ate meal with family
yesterday
PA 60+ minute/day
Vigorous activity
20+ minutes
Moderate activity
30+ minutes

MAP Reading Scores

95% CI
Selected
Categories

Mean (No. of
Students)

Lower
Bound

Female
Male
Free
Reduced price
Full price
3+ glasses/day
<3 glasses/day
>12 oz/day

225.13 (349)
228.27 (321)
218.49 (84)
221.27 (49)
227.59 (617)
227.26 (348)
225.22 (399)
223.90 (183)

223.79
226.84
215.75
217.92
226.57
225.86
223.92
222.04

226.47
229.71
221.22
224.61
228.62
228.66
226.51
225.76

12 oz or less/day
2+ times/day

226.94 (565)
223.43 (143)

225.84
221.02

<2 times/day
5+ servings/day

226.89 (599)
227.05 (235)

<5 servings/day
5+ days/week
<5 days/week
Yes

95% CI

Upper
Mean (No. of
Bound Signiﬁcance Students)
.002∗

Upper
Bound Signiﬁcance
.004∗

.007∗

218.86 (332)
216.20 (309)
210.78 (81)
213.34 (47)
218.23 (583)
217.76 (339)
216.37 (369)
214.35 (178)

217.68
214.80
208.04
210.27
217.28
216.46
215.17
212.48

220.03
217.59
213.52
216.42
219.18
219.07
217.58
216.21

228.03
225.85

.005∗

218.01 (531)
215.65 (139)

217.02
213.49

219.00
217.80

.104

225.86
225.22

227.92
228.88

.298

217.49 (564)
217.62 (223)

216.52
215.98

218.46
219.27

.503

225.96 (497)
227.33 (542)
223.11 (208)
226.43 (588)

224.83
226.23
221.30
225.33

227.08
228.44
224.91
227.53

216.97 (471)
217.53 (517)
215.80 (194)
217.46 (560)

215.91
216.53
213.98
216.45

218.03
218.53
217.62
218.47

No
5+ days/week
<5 days/week
3+ days/week

225.41 (153)
227.31 (261)
225.62 (484)
227.17 (642)

223.53
225.60
224.48
226.19

227.29
229.03
226.75
228.15

.000∗

216.02 (143)
217.16 (255)
217.11 (451)
217.47 (614)

214.18
215.62
216.03
216.54

217.86
218.71
218.19
218.41

.021∗

<3 days/week
5+ days/week

220.03 (101)
225.89 (193)

217.18
223.91

222.88
227.87

.742

214.37 (91)
215.41 (185)

211.64
213.59

217.10
217.22

.029∗

226.25 (557)
223.51 (177)
227.16 (588)
227.20 (576)
222.83 (162)
225.72 (81)
225.72 (109)
227.23 (456)
224.16 (108)
225.90 (221)
230.25 (153)
227.00 (101)
224.41 (108)
227.09 (458)
225.82 (166)
225.41 (194)
228.80 (136)

225.18
221.54
226.07
226.14
220.70
222.88
223.42
226.01
221.77
224.06
228.27
224.74
222.12
225.85
224.02
223.33
226.60

227.33
225.48
228.25
228.26
224.95
228.56
228.01
228.45
226.55
227.74
232.24
229.26
226.69
228.33
227.62
227.49
231.00

217.64 (526)
214.06 (172)
218.22 (525)
217.43 (542)
215.87 (157)
216.79 (78)
218.29 (101)
217.69 (440)
217.97 (100)
217.86 (207)
219.04 (148)
216.47 (101)
216.25 (103)
218.15 (434)
217.15 (166)
216.65 (180)
218.67 (129)

216.63
211.97
217.27
216.46
213.78
214.27
216.27
216.54
215.81
216.07
217.14
214.27
214.04
217.02
215.45
214.61
216.90

218.65
216.15
219.17
218.40
217.96
219.32
220.30
218.84
220.13
219.64
220.94
218.67
218.46
219.28
218.85
218.69
220.44

<5 days/week
3+ hours/avg. day
<3 hours/avg. day
Playing team sports
1+ teams/12 months
0 teams/12 months
Body mass index (BMI)
Obese†
Overweight‡
Neither§
Mile run
Needs improvement
HFZ¶
Exceeds#
Curl-ups
Needs improvement
HFZ¶
Exceeds#
Push-ups
Needs improvement
HFZ¶
Exceeds#
Watching TV

.000∗
.035∗

.000∗
.397

.095

.001∗
.000∗
.404
.000∗

.147

.056

∗ Significance p < .05.
† ≥95th percentile for BMI by age and gender.
‡ ≥85th percentile up to the 95th percentile BMI by age and gender.

§ Neither obese nor overweight (<85th percentile) BMI by age and gender.
 Needs improvement compared to Healthy Fitness Zone qualification standards (see Table 1).
¶ Met HFZ qualification standards (see Table 1).
# Exceeds compared to HFZ qualification standards (see Table 1).

HFZ, Healthy Fitness Zone.
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Lower
Bound
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.000∗

.123
.000∗

.086
.200

.952

.000∗
.147
.703

.639

.198

.332

Table 4. Multiple Stepwise Regression Comparing Mean MAP
Scores (Math and Reading) to Descriptors, Nutrition/Physical
Activity Behaviors, and Fitness Measures
R2

Dependent Variable

Independent Variables

Mean MAP math scores

Meal price status
Vigorous PA
Breakfast
Student gender
100% Fruit juice
Mile run
Sweetened beverages

0.045
0.067
0.079
0.089
0.098
0.105
0.111

Meal price status
Television
Student gender
Sweetened beverages

0.035
0.049
0.060
0.067

Mean MAP reading scores

Higher mean MAP reading scores were associated
with those students who drank less SB, had more
vigorous PA and moderate PA, and watched less
television.
Multiple Stepwise Regression Comparing Mean MAP
Scores to Descriptors, NUTR/PA Behaviors, and Fitness
Measures (Table 4)
The variables associated with the mean MAP math
scores in the regression model include the following:
meal price status, moderate PA and vigorous PA,
breakfast, gender, 100% FJ, mile run, and SB, together
accounting for 11.1% of the variability, with meal
price status contributing the greatest amount (4.5%).
The variables associated with the mean MAP reading
scores in the regression model (Table 4) include the
following: meal price status, television, gender, and
SB, together accounting for 6.7% of the variability
with meal price status contributing the greatest
amount (3.5%).

DISCUSSION
Beverages
A higher proportion of 2005 FPS SG students
compared to a statewide Florida SG sample reported
drinking ≥3 glasses of milk/day (45.3% ± 0.3% vs
24.2% ± 2.4%), while a similar proportion reported
drinking >12 oz SB/day (25.8% ± 0.3% vs 24.9% ±
2.5%).27 Comparing the 2005 FPS SG to 2003
FPS MS (seventh and eighth grades) indicated a
similar proportion drinking milk (45.3% ± 0.3% vs
45.9% ± 3.8%) and a lower proportion drinking SB
(25.8% ± 0.3% vs 40.2% ± 3.8%).26 This study found
that higher MAP math scores were associated with
drinking more milk and less SB. Higher MAP reading
scores were associated with less SB. The association
between intake of SB and MAP scores, both math
and reading, remained when considering all factors
in the regression analysis. Increased SB and reduced

milk intake for children and youth have been found
to increase calories and reduce nutrient intake and
be associated with weight gain but no comparable
associations between AP and beverage intake were
located in the literature.1-4
Breakfast
A higher proportion of 2005 FPS SG ate breakfast
compared to 2003 FPS MS students (71.4% ± 0.3% vs
63.4% ± 3.7%).25 There has been a reduction in the
proportion of school children and youth who consume
breakfast both overtime and with increasing grade
level.33 Similar trends for FPS were seen overtime
with a reduced proportion of HS students reporting
breakfast in 2003 (49.4 ± 3.1) compared to 1999
(56.0 ± 3.2), and a reduced proportion with increasing
grade level for 2003 (63.4 ± 3.7 in MS vs 49.4 ± 3.1
in HS).26 In this study, eating breakfast was associated
with higher MAP math scores. Increased regularity of
breakfast consumption has previously been found to
be associated with improved AP both on standardized
scores (total) and math grades as well as with improved
attendance and reduced tardiness rates.6,34,35
Television
A similar proportion of 2005 FPS SG compared to
2003 FPS MS watched 3 or more hours of television
on school nights (25.0 ± 0.3 vs 28.1 ± 3.4).26 In this
study, students watching television were found to have
significantly lower MAP scores (math and reading)
and this association remained for reading scores in the
regression analysis. A relationship between time spent
watching television and standardized scores has been
seen in both cross-sectional and longitudinal analysis.
A cross-sectional study of third-grade students from
12 public schools in California found that a television in their bedroom resulted in greater amounts of
time spent watching television and lower standardized
scores (reading, math, and language arts).36 Longitudinal analysis of national data indicated that more time
spent watching television daily before age 3 resulted
in reduced standardized scores at age 6-7.37
Fitness and PA
The proportion reporting vigorous PA for 2005
FPS SG was similar to 2003 FPS MS (85.6 ± 0.2 vs
82.6 ± 2.9).26 This study found that higher MAP math
scores were associated with vigorous PA, playing
on ST (one or more), and the mile run (higher
performance). Both vigorous PA and the mile run
remained associated with MAP math scores with
regression modeling but the independent variables
provided only a small percentage of the total variability
(R2 = 0.111). This study found that higher MAP
reading scores were associated with vigorous PA but
dropped out of the model with regression analysis.
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A number of studies also report a positive association between aerobic capacity and AP, measured with
either standardized scores or grades.22,38,39 A positive
correlation between aerobic fitness (FITNESSGRAM )
and standardized scores (total, math, and reading)
were found for third- and fifth-grade students from an
Illinois school district.22 Volunteer SG students from a
single public school in Michigan, who reported vigorous PA (3-day PA recall), were found to have higher
academic grades when compared to students not
reporting vigorous PA, although no differences were
seen in standardized scores.38 Higher aerobic capacity
(FITNESSGRAM ) for children has been found to be
positively related to a faster speed of cognitive processing and reaction time suggested to influence attention
and working memory.39

Weight
A lower proportion of FPS SG was obese
(12.5% ± 0.6%) compared to NHANES, 2003-2004
(18.8% ± 1.3% for 6-11-year olds).40 The combined
proportion of those obese and overweight was also
lower for FPS SG (28.9% ± 0.8%) compared to
NHANES, 2003-2004 (37.2% ± 1.9% for 6-11-yearolds).40 The current study found no association
between weight classification and MAP scores. The
interactions between weight, fitness, CVD risk factors,
SES, and other social and behavioral issues make it difficult to determine whether there is a direct association
between childhood weight status and AP.18-22

Limitations
There are a number of limitations identified for this
study. There is no knowledge of the students who did
not participate, although the number was small. For
the adapted YRBSS, there are no reported validation
studies for questions related to nutrition behaviors
and there has been a suggested need to revise the
questions related to moderate PA and vigorous PA.
The fitness tests were measured as a component
of FPS curriculum by trained classroom teachers
but without a research protocol for consistency of
methodology between teachers and schools. Although
800 SG students completed the adapted YRBSS
questions, smaller numbers completed the various
individual fitness tests (n = 500-691) and all segments
of data collection (n = 346). The regression analysis
indicated that only a small percentage (R2 ) of the
variability in MAP scores in the overall model was
due to the NUTR/PA behaviors and fitness variables.
Cross-sectional observational studies demonstrating
an association between the dependent and the
independent variables do not provide evidence of
causality.
72 •

Conclusion
Several variables related to NUTR/PA behaviors and
fitness measures were found to be associated with
MAP math scores (vigorous PA, breakfast, 100% FJ,
mile run, and SB) and MAP reading scores (television
and SB). Meal price status and gender remained
important variables for AP. Thus, the school district
has information to support the promotion of positive
NUTR/PA behaviors within the school and community
to enhance AP as well as student fitness and health.

IMPLICATIONS FOR SCHOOL HEALTH
The current study supports the concept that positive
health behaviors related to NUTR/PA as well as fitness
enhance AP. This suggests that it is justifiable for
schools to expend time and resources to promote
healthy lifestyles to support AP. Committed school
and community leaders can be encouraged to fully
develop and implement ‘‘wellness policies’’ promoting
healthy school environments where nutritious foods
and increased opportunities for being physically active
are available and supported.
Human Subjects Approval Statement
This study was approved by North Dakota State
University Institutional Review Board, Fargo, ND
58105.
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