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Objective  To evaluate the impact of a school-based interdisciplinary health behavior intervention on diet and
physical activity among children in grades 4 and 5.

Design  A quasiexperimental field trial with 6 intervention and 8 matched control schools. Outcomes were
assessed longitudinally using preintervention (fall 1995) and follow-up (spring 1997) student survey food
frequency and activity measures and follow-up 24-hour recall measures of diet and activity. Change was also
assessed using yearly repeated cross-sectional surveys of all grade 5 students from 1995 through 1997.

Participants  Longitudinal data were collected from 479 students initially in grade 4 in Baltimore, Md, public
schools; 91% were African American. Repeated 24-hour recall measures in 1997 were collected for a random
subsample of 336 students. Cross-sectional survey data were collected from all grade 5 students in 1995, 1996,
and 1997 (n=2103).

Intervention  The Eat Well and Keep Moving Program was taught by classroom teachers over 2 years in math,
science, language arts, and social studies classes. Materials provided links to school food services and families and
provided training and wellness programs for teachers and other staff members. Intervention materials focused on
decreasing consumption of foods high in total and saturated fat and increasing fruit and vegetable intake, as well
as reducing television viewing and increasing physical activity.

Main Outcome Measures  Dietary intake and physical activity measured via repeated 24-hour recall were primary
end points, with additional food frequency and activity measures.
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Results  The 24-hour recall measures indicated that, after controlling for baseline covariates, the percentages of
total energy from fat and saturated fat were reduced among students in intervention compared with control
schools (−1.4%; 95% confidence interval [CI], −2.8 to −0.04; P=.04 and −0.60%; 95% CI, −1.2 to −0.01; P=.05).
There was an increase in fruit and vegetable intake (0.36 servings/4184 kJ; 95% CI, 0.10�0.62; P=.01), in vitamin C
intake (8.8 mg/4184 kJ; 95% CI, 2.0�16; P=.01), and in fiber consumption (0.7 g/4184 kJ; 95% CI, 0.0�1.4; P=.05).
Television viewing was marginally reduced (−0.55 h/d; 95% CI, −1.04 to 0.04; P=.06). Analysis of longitudinal and
repeated cross-sectional food frequency data indicated similar significant decreases in the percentages of total
energy from fat and saturated fat.

Conclusion  Evaluation of the Eat Well and Keep Moving Program indicates effectiveness in improving dietary
intake of students and reducing television viewing.

DIETARY HABITS and physical activity levels of children are risk factors for subsequent morbidity and mortality in
adolescence and adulthood, including increased risks for cardiovascular disease, obesity, and diabetes mellitus.1-3

Reduced intake of dietary fat, increased intake of fruits and vegetables, and increased physical activity are
behaviors that have been targeted for population-based interventions among both children and adults to reduce
disease risk.4-6

Data on nutrition and physical activity of children in the United States indicate that improvement is warranted.
Although estimates of average total energy intake of youth aged 1 to 19 years shows little change from past
decades, the average diet of children exceeds recommendations for fat, saturated fat, and sodium intake.7 More
than 80% of children consume more than the recommended amount of total fat and saturated fat.8 Only an
estimated 1% of the population aged 2 to 19 years meets all federal recommendations for a healthy diet.9 There
are limited data concerning physical activity among children and adolescents, but available studies indicate an
increasingly sedentary population.3 Childhood obesity is rapidly increasing10,11; one identifiable cause is excess
television viewing.12,13

School-based programs among elementary school students represent an important channel for behavioral change
because of the near universal enrollment of children in school14 and the potential to affect behaviors of children
that track into adolescence and adulthood.15 Of particular concern is the nutritional status of urban minority
populations, including substantial numbers of underserved children and youth who are at risk for obesity, elevated
serum lipid levels, and dietary consumption patterns that do not meet Dietary Guidelines for Americans.8 African
American adults experience excess mortality because of cardiovascular disease, stroke, and diabetes mellitus.4

Promoting healthy diet and activity patterns among African American children in the United States can potentially
contribute to lowering excess adult mortality.

The Eat Well and Keep Moving Program is a school-based program designed to improve diet and physical activity
levels in children that was implemented among students in grades 4 and 5 in 6 primary schools in Baltimore, Md.
The project was developed via formative research from fall 1993 through fall 1995. Matched control schools were
selected at baseline, and data were collected before and after implementation of the classroom-based
interdisciplinary intervention from fall 1995 through spring 1997.

The present analysis focuses on evidence for impact of the classroom-based interdisciplinary intervention on
dietary intake and physical activity of children, contrasting change in the intervention vs control participants.

Methods
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Design
The Eat Well and Keep Moving classroom-based intervention materials were implemented in 6 public elementary
schools in Baltimore beginning in late fall 1995. Eight matched control schools were selected prior to
implementation. The plan was to provide intervention materials and training to the control schools at the end of
the intervention and evaluation period. The study is quasiexperimental because schools were not randomly
assigned to intervention or control condition.16 Randomization was not possible because of the interests of the
initial participating schools in rapidly receiving intervention materials (control schools received materials later).
There were 2 additional control schools; 1 was added to provide baseline data on students who later attended a
middle school (in another intervention project), and a potential intervention school (which also included a middle
school) was dropped before the intervention began.

Intervention and control schools were well matched in average school enrollment, percentage of students
receiving free/reduced-cost lunches, percentage of students who were African American, and reading and math
achievement scores (letter, L. F. Howe, director, Department of Research and Evaluation, Department of
Education, Baltimore, 1993). The median household income of the ZIP code areas where the schools are located
averaged $22,708 among intervention schools and $22,651 among control schools according to 1990 US Census
data. This median was lower than that for all households in the United States ($33,952).17 The nutrition content of
the school lunch offerings in intervention and control schools, as indicated on lunch menus, was similar in the
percentage of energy from fat, percentage of energy from saturated fat, and offerings of fruits and vegetables per
day.

The classroom-based interdisciplinary interventions were implemented when students were in grades 4 and 5. All
students at the intervention schools in grade 4 in 1995�1996 and grade 5 in 1996�1997 were exposed to the
intervention. Children who completed both grades 4 and 5 in an intervention school received 2 school years of
intervention. Control schools received the usual health education materials and none of the Eat Well and Keep
Moving materials.

Outcome impact was estimated based on longitudinal analyses of individuals in intervention and control schools
(1995 and 1997), as well as analysis of repeated cross-sectional surveys of all grade 5 students in intervention and
control schools (1995, 1996, and 1997). Students in the longitudinal sample in 1997 were also in the 1997 cross-
sectional sample. Because cross-sectional surveys included both students evaluated in the longitudinal sample
and those not evaluated (eg, students new to school), analyses of change using these data provide another
estimate of impact.

Subject selection

The same procedures were followed each year in collecting data from students. Informed consent forms were sent
home with students to parents or guardians, who had the option to sign and return a form if they did not want
their child to participate in data collection. The study was approved by the Committee on Human Subjects at the
Harvard School of Public Health, Boston, Mass.

Longitudinal survey data were collected from eligible students in grade 4 in fall 1995 and from students in grade 5
in spring 1997. A stratified random subsample of 336 students in grade 5 (stratified by intervention status, school,
and sex) completed the repeated 24-hour recall interviews in spring 1997, following the intervention. Students
with baseline survey data in 1995 and 24-hour recall data in 1997 make up the primary longitudinal cohort for
estimation of intervention impact on dietary intake and physical activity (n=336). In addition, students with
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complete baseline and follow-up survey data make up a larger cohort for estimation of impact of the intervention
on dietary intake and physical activity using food frequency and activity survey measures. A smaller sample of 24-
hour recall data was collected to minimize costs.

Repeated cross-sectional survey data were collected for all grade 5 students in fall 1995, fall 1996, and spring
1997 (n=2103).

Eat well and keep moving intervention
Theoretical Framework

The Eat Well and Keep Moving Program was developed assuming the importance of both individual and school-
level change theories, as described in a related article (L.W.Y.C., S.L.G., G.A.C., et al, unpublished data, 1995�1997).
The classroom-based intervention materials were developed to provide a low-cost and sustainable intervention
that could improve the diet and physical activity of students. We assumed that well-implemented and sustainable
programs must fit with goals and financial constraints of schools and the perspectives of school system
administrators, principals, teachers, parents, students, and other community members. A key strategy employed in
the Eat Well and Keep Moving Program was to integrate the intervention into existing school structures and
curricula via an interdisciplinary approach using classroom teachers. Materials were developed that fit into math,
science, language arts, and social studies classes and provided links to the school food service and physical
education activities.

To ensure that materials fit well with the school system and population, we employed a social marketing approach,
which emphasizes multiple channels of communication and intensive formative research,18 including focus group
interviews with students and interviews with principals, system administrators, lead teachers, and classroom
teachers.

The intervention focused on 4 behavioral changes: decreasing consumption of foods high in total and saturated
fat, increasing consumption of fruits and vegetables to 5 a day or more, reducing television viewing to less than 2
hours per day,19 and increasing moderate and vigorous physical activity.

We developed classroom-based materials grounded in social cognitive theory; prior school-based interventions
based on social cognitive theory have shown modest effectiveness.20-22 These materials help enhance cognitive
and behavioral skills by enabling students to make changes in their own behavior, develop skills that strengthen
perceived competence in employing new behaviors effectively, and provide support for these behaviors.23 While
the primary outcome was behavioral change, we also focused on the intermediate goal of increasing student
knowledge of healthy diet and activity choices.

Intervention components also relied on recent research in behavioral choice theory that suggests that altering
access to one set of behaviors can influence substitute behaviors, even if substitute behaviors are never directly
reinforced.24,25 For example, experimental data indicate that the choice of vigorous activity among children can be
enhanced by decreasing access to sedentary activities, such as television viewing, and increasing access to
vigorous activity,26 with similar findings for eating behavior.25

Classroom-Based Interventions

Interventions were delivered by classroom teachers, integrating units into math, science, language arts, and social
studies classes, including links to the school food service, physical education, teacher and other staff member
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wellness programs, families, and classroom-based campaigns. Details can be found elsewhere (L.W.Y.C., S.L.G.,
G.A.C, et al, unpublished data, 1995�1997). The lessons were designed to be taught as part of the regular math,
science, language arts and social studies curriculum and fit the Maryland state educational standards. Units were
implemented during each of 2 school years and consisted of 13 lessons each for grades 4 and 5. In 1997, there were
also 5 physical education lessons that focused on nutrition issues, using a "Safe Workout" format. These lessons
took place in physical education classes for those schools with physical education (4 of 6 schools). In addition, 3 of
the classroom lessons had a physical education theme involving students in movement. Each lesson was designed
for use by a classroom teacher during a 50-minute period. Eighteen Eat Well cards were developed to link
classrooms and food services, and teachers used the cards to introduce a students to wide variety of different
foods, particularly fruits and vegetables. The cards took only a few minutes of class time and were designed to be
used on days that school lunch selections included the foods.

To increase opportunities for students to try the recommended behaviors and build links with families and
community, Eat Well and Keep Moving Program activities included campaigns that focused on promoting fruits and
vegetables ("Get 3-at-School & 5-a-Day"), limiting television viewing time ("MyTV Unplugged"), and increasing
walking ("Walking Clubs"). These campaigns were classroom-based, but because they included activities at home,
they involved family members. Project activities and information were listed in existing school newspapers that
were sent to parents. A coalition was developed, linking parent liaisons at schools with representatives of
organizations that provide free or low-cost nutrition and physical activity programs to parents, including the
Cooperative Extension Service, Share Our Strength, and the American Cancer Society. Classroom teachers attended
1 day of teacher training and 2 staff wellness meetings each year. Teacher training included hands-on practice
using the lessons as well as other wellness topics. Additional materials included Eat Well and Keep Moving
Program banners and cups for the "Get 3-at-School & 5-a-Day" contest.

Outcome Measures

Primary End Points—Dietary Intake and Physical Activity. Measures of dietary intake and physical activity in
spring 1997 were collected using both repeated 24-hour recalls and a student food and activity survey (FAS). In
prior years (1995 and 1996), measures of dietary intake and activity were based on the FAS. The FAS was used at
baseline to save resources (the FAS is much less expensive). Because subsequent research has indicated lower
validity of the FAS in this age group,27 we added 24-hour recalls at follow-up to enhance the validity of the study
findings. Primary end points included the percentage of total energy from fat, the percentage of total energy from
saturated fat, fruit and vegetable servings per day, and the micronutrients concentrated in fruits and vegetables,
including vitamin C, folate, and carotene.

Dietary Intake—24�Hour Recalls. Two 24-hour dietary recalls were administered to students by interviewers who
had completed a 3-day training session and at least 15 practice interviews before being certified for fieldwork.
Recall records were reviewed by project nutritionists before analysis of food and nutrient data. The 20- to 30-
minute interview was conducted privately and focused on food, snack, and beverage intake during the previous
24-hour period. Information was keyed directly into a laptop computer using the Food Intake Analysis System,
developed in 1996 by the University of Texas Houston Health Sciences Center and the US Department of
Agriculture. The dietary software includes standardized prompts and appropriate probes and visuals for food
recognition and quantification. Nutrients were calculated using data from the US Department of Agriculture
National Nutrient Data Bank, Riversdale, Md. Interviews were scheduled throughout the school week, thus
providing recalls for Sunday through Thursday. The two 24-hour recalls were conducted at approximately 2-week
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intervals in spring 1997. The 24-hour recall method has been shown to be reliable and valid in children as young as
grade 3.28

Physical Activity—24�Hour Recalls. Recalls of physical activity in the past 24 hours were obtained immediately
following the dietary interviews using methods described in detail elsewhere.29 Students described all physical
activity in the preceding 24 hours. Each reported activity was classified as sleep, stand, sit and watch TV, sit and
watch videos or play games, walk, or other activity (with activity described and metabolic equivalents [METs]
assigned).30 Time spent in each category was recorded to the nearest minute. Analysis was focused on the
variables quantifying the number of hours per day during which movement is vigorous (≥6.0 METs) and hours per
day watching television or videos and playing computer games.

Food and Activity Survey. Self-reported measures of dietary intake, television viewing, and physical activity as
well as other sociodemographic and behavioral variables were obtained via an optically scannable student FAS.
Students completed the FAS in class under the supervision of teachers who participated in 1-hour training sessions
prior to the administration of each test. Questions were read aloud by teachers in class.

Youth Food Frequency. Primary dietary outcomes were also assessed using a youth food frequency questionnaire
that has been adapted and validated for use in ethnically and socioeconomically diverse populations.29,31,32 One
limitation of this measure is that lower validity estimates have been found for students in grades 4 and 5
compared with those in grades 6 and 7 and adults.27

To calculate fruit and vegetable intake, we excluded french-fried potatoes to be consistent with National Cancer
Institute nutrition education guidelines.33 We energy-adjusted micronutrient measures by dividing by total energy
intake to produce nutrient density estimates.34 We excluded observations with extreme values (individuals
reporting a total energy intake of less than 2092 kJ/d, or extremely high estimates of other nutrient parameters
[top 1%]). These exclusions reduced the longitudinal sample with FAS data by 7%, to 479 students.

We estimated the relationship between dietary intake measures based on the youth food frequency questionnaire
and repeated 24-hour recalls in 1997, and we calculated deattenuated35 correlations for total daily energy intake
(r=0.46), the percentage of energy from fat (r=0.35), the percentage of energy from saturated fat (r=0.43), fruit
and vegetable servings per day (r=0.29), and carotene (r=0.24), folate (r=0.28), and vitamin C (r=0.30) intake.
These estimates are similar to those found in an earlier validation study of students in grades 4 and 5 in
Baltimore.27

Television and Video. Hours spent watching television and and video/computer games in 1996 and 1997 were
assessed with an 11-item measure; television and video use in 1995 was measured using a 4-item scale.36 We
estimated the relationship between the 11-item measure and repeated 24-hour recalls in 1997 and calculated a
deattenuated35 correlation for hours of television viewing per day (r=0.27).

Physical Activity. Vigorous physical activity levels were assessed using the youth activity questionnaire (YAQ)
included within the FAS, which contains 16 items that estimate hours per day spent in activities over the past
month. The YAQ was adapted from a validated measure for adults.37,38 Among a multiethnic sample of
adolescents, a YAQ activity score of vigorous activity was correlated with mean times engaging in vigorous activity
for at least 20 minutes (r=0.63; A. E. Field, G.A.C., M.K.F., and K.E.P., unpublished data, Boston, Mass, 1996). We
estimated the relationship between the YAQ and repeated 24-hour recalls in 1997 and calculated a deattenuated35

correlation for hours of strenuous activity (≥6.0 METs) per day (r=0.42).
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Other Variables.Dietary and Physical Activity Knowledge. Scales measured students' knowledge of healthy food
and activity choices, using prior items22 as well as new questions focused on fruit and vegetable consumption and
television viewing, with both exhibiting good internal consistency39 (r=0.79 and r=0.78, respectively).

Sociodemographic Variables. Ethnic categorizations were based on student responses to a question asking them to
mark all that apply: "How do you describe yourself? White, Black, Hispanic, Asian or Pacific Islander, American
Indian or Alaskan Native, Other." Students who checked black were classified as African American.

Program Implementation. Classroom interventions were monitored via surveys of teachers after classroom
lessons were implemented, a method that has been validated with classroom observations.40 In fall 1995, 71% of
teachers in the intervention schools returned evaluation forms; in spring 1996, 81% returned evaluations.

Statistical analysis

All analyses were conducted using an intention-to-treat protocol that analyzed participants in their baseline
condition (intervention or matched control school), without regard to the number of intervention sessions
attended.41 The intervention materials were generally provided in classes within schools and included homework
that involved other household members.

Analyses of primary outcomes in the 1995�1997 longitudinal sample account for clustering of observations within
schools by using SUDAAN software (SPSS Inc, Chicago, Ill), with schools nested within condition.42 Clustering of
observations within schools does not bias estimates of coefficients and odds ratios but can affect P values and
confidence intervals (CIs). In regression models, the dependent variable was the subject's response at follow-up,
with the baseline value as a covariate. Other covariates included intervention (vs control) and other variables
associated with diet and activity, including sex, African American ethnicity, and baseline total energy intake.

We also tested whether the addition of other potentially important covariates to the regressions altered results,
including baseline dietary and activity knowledge, having been held back in school, mobility, number of adults in
the household, frequency of sit-down dinners, whether both parents live with the child, number of children living
at home, and how often the mother and father exercised; the results were unchanged.

A recent school-based intervention that focused on fruit and vegetable consumption also used 24-hour recall
data.43 Schools were the unit of intervention, and outcome analyses were conducted using mixed-model
regression procedures, with schools included as a random effect nested within condition, employing SAS PROC
MIXED software.44,45 We reestimated the final regressions using this approach; the results were unchanged.

Analysis of primary outcomes in the repeated cross-sectional surveys focused on change in mean values in
intervention vs control school students in grade 5 at each occasion, controlling for clustering using SUDAAN
software. In these analyses of covariance, the dependent variable was the outcome measure in grade 5 (measured
at baseline, fall 1996, and spring 1997), controlling for categories of year and baseline differences in intervention
and control schools, with the primary contrast being change in intervention schools from preintervention (1995) to
postintervention (1997) compared with change in control schools. Any subject with at least one grade 5 measure
was used in the analysis, including subjects in the longitudinal sample.

For analysis of 24-hour recall data, the mean intakes of nutrients and fruits and vegetables across the two 24-hour
recalls were computed for each individual. We energy-adjusted daily nutrient and fruit and vegetable measures by
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dividing by total energy intake, so nutrients are expressed per 4184 kJ. In estimating intervention impact, we also
included total energy intake at baseline as a covariate in regressions.34

Longitudinal sample
Participation and Follow-up

Survey data were collected at baseline in fall 1995, prior to the initiation of interventions, from 785 students in
grade 4 (response rate, 90%). Excluded were students on school lists who were transferred at baseline or who
were in special education classes. The response rate was 91% for control and 90% for intervention schools. Major
reasons for nonparticipation were absence from school (61% of all nonparticipants) and parent refusal (15%).

Surveys were administered 2 school years later in spring 1997 following intervention implementation. Response
rates to the survey among students in grade 5 were 88% (control) and 89% (intervention). Follow-up survey data
were obtained for 66% of the baseline sample, including 66% of both the intervention and control subjects. When
subjects were excluded because of extreme dietary measures, the overall response rate with complete predata and
postdata was 61% (60% of intervention and 61% of control schools). A comparison of cohort subjects with
complete data in both 1995 and 1997 and those who were not followed up indicated some differences among
groups (Table 1). There was a higher rate of not being in the same school in the preceding year in the longitudinal
cohort vs students lost to follow-up (90% and 88% of the intervention and control subjects, respectively, in the
cohort vs 79% and 80% of those lost to follow-up), a higher percentage of female students, and differences in
dietary knowledge and practices. Among subjects in the longitudinal cohort (n=479), intervention and control
subjects were very similar on baseline variables (Table 1). The 24-hour recall random subsample subjects were also
similar in the intervention and control conditions and similar to the overall longitudinal cohort.

 
Table 1. 

Baseline Characteristics of a Longitudinal Cohort Sample of Fourth Grade Students in Fall 1995, With Complete
Data, Random Subsample Data, and Data for Subjects Not Followed Up in Spring 1997 at Intervention (I) and

Control (C) Schools*

Go to Figure in Article
Baseline Characteristics of a Longitudinal Cohort Sample of Fourth Grade Students in Fall 1995, With Complete Data,
Random Subsample Data, and Data for Subjects Not Followed Up in Spring 1997 at Intervention (I) and Control (C)
Schools*

Implementation of Interventions

Survey data collected from teachers indicated that, on average, 22 (71%) of the possible total of 31 nutrition and
physical activity lessons were completed during the intervention. Teachers and students liked the lessons, with
95% of responding teachers rating the lessons "effective" and 65% of students reporting that they "liked" the
lessons. Participation in promotions included 73% of students in the "MyTV Unplugged" program, 80% in the "Get
3-at-School & 5-a-Day" program, and 57% in the walking program. Three quarters of the Eat Well and Keep

Results
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Moving cards were used by teachers during the second intervention year, and 97% said they would use the cards
again.

Analysis of student knowledge concerning healthy diet and activity choices indicated that, after controlling for
baseline measures, dietary knowledge was increased in students in intervention schools relative to controls (1.4
scale points; 95% CI, 0.1�2.6; P=.05), with a similar impact on knowledge of healthy activities (0.7 scale points;
95% CI, 0.2�1.2; P=.02). This change in knowledge scales represents a moderate effect size (SD, 0.4�0.3).46

Impact on Dietary Intake and Physical Activity

Analysis of repeated 24-hour recall data in spring 1997 indicated that, after controlling for baseline measures, the
percentage of total energy from fat was reduced in students in the intervention schools relative to control schools
(−1.4%; 95% CI, −2.8 to −0.04; P=.04) (Table 2). Similarly, the percentage of total energy from saturated fat was
reduced (−0.60%; 95% CI, −1.2 to −0.01; P=.05). There was an increase in consumption of fruits and vegetables
(0.36 servings per 4184 kJ; 95% CI, 0.10�0.62; P=.01). This difference in fruit and vegetable consumption is
equivalent to an increase of 0.73 servings per day given a mean total energy intake of 8473 kJ.

 
Table 2. 

Estimated Differences in Daily Dietary Intake Based on Repeated 24�Hour Recalls at Follow-up for Children in
Intervention (n = 173) vs Control (n = 163) Schools, Controlling for Baseline Measures*

Go to Figure in Article
Estimated Differences in Daily Dietary Intake Based on Repeated 24�Hour Recalls at Follow-up for Children in Intervention
(n = 173) vs Control (n = 163) Schools, Controlling for Baseline Measures*

The 24-hour recall data also indicated an increase in vitamin C intake (8.8 mg per 4184 kJ; 95% CI, 2.1�15.5;
P=.01). There was a suggestion that hours per day of television and video viewing were reduced, but the difference
was not statistically significant (−0.55 h/d; 95% CI, −1.1 to 0.04; P=.06). There was no evidence for a difference in
vigorous physical activity.

In addition to these primary end points, the 24-hour recall data indicated an increase in fiber consumption (0.70 g
per 4184 kJ; 95% CI, 0.0�1.4; P=.05) and no change in total energy, vitamin A, calcium, iron, zinc, or sodium
intake.

We also used the food frequency measures of dietary intake at baseline and follow-up to estimate intervention
impact (Table 3). These analyses also indicated reductions in the percentage of total energy from fat (−1.1%; 95%
CI, −2.0% to −0.2%; P=.02), no statistically significant evidence for reductions in the percentage of total energy
from saturated fat (−0.43%; 95% CI, −0.84% to 0.05%; P=.08), and no increases in vitamin A intake (298
carotene RE per 4184 kJ; 95% CI, −40 to 635; P=.08).

 
Table 3.  
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Repeated cross-sectional surveys
Participation

Response rates to the cross-sectional surveys of grade 5 students in 1995, 1996, and 1997 were 90%, 90%, and
88% of eligible students, respectively, with similar rates for intervention and control schools. Descriptive data on
the repeated cross-sectional surveys indicate that the grade 5 samples were similar throughout the 3-year period
(data not shown).

Impact on Diet and Physical Activity

Analysis of the repeated cross-sectional surveys (Table 4) indicates that there were reductions in the percentage
of total energy from fat (−1.1%; 95% CI, −2.0% to −0.15%; P=.02) and from saturated fat (−0.49%; 95% CI,
−0.94% to −0.04%; P=.04) but no statistically significant evidence for a reduction in television viewing (−0.76
h/d; 95% CI, −1.6 to 0.10; P=.09). These results indicate that evidence of impact was found among all children
surveyed, including those who were not evaluated longitudinally and those who had only been in the schools a
short period.

 
Table 4. 

Estimated Differences in Mean Daily Dietary Intake and Mean Physical Activity for Children in Intervention vs
Control Schools From Analysis of Repeated Cross-sectional Surveys*

Go to Figure in Article
Estimated Differences in Mean Daily Dietary Intake and Mean Physical Activity for Children in Intervention vs Control
Schools From Analysis of Repeated Cross-sectional Surveys*

Analysis of the repeated 24-hour recall measures indicates that the Eat Well and Keep Moving Program improved
dietary intake, with marginal evidence (P=.06) for reducing television viewing time. Reductions were found in the
percentage of total energy from fat and saturated fat, and there was evidence for an increase in fruit and
vegetable servings and vitamin C and dietary fiber intake.

We also examined evidence for change based on self-administered student surveys of diet and activity, both
longitudinally and via repeated cross-sectional samples. These analyses confirmed the reduction in the percentage
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of energy from total and saturated fat in intervention students. Evidence for change in fruit and vegetable
consumption, micronutrients, and television viewing was statistically insignificant using the survey measures,
although the sign of the coefficient estimates (positive or negative) was in all cases consistent with the repeated
24-hour recall results.

These changes were in response to implementation of an interdisciplinary classroom-based program with
substantial potential for replicability and sustainability because regular classroom teachers integrated the material
into math, science, language arts, and social studies classes. The lack of an observed effect of the intervention on
increasing vigorous activity may be caused by a number of factors. Both the intervention and control schools had
very minimal physical education programs as well as very limited after school programs. In addition, it is likely that
safety concerns and lack of community facilities also constrained the impact of the program. In addition, the
limited physical education classes meant that one effective approach to increasing physical activity in school,
making physical education more active,22 could not be included in the intervention.

This quasiexperimental study had several limitations. Because students were not randomized to intervention and
control conditions, there is the possibility that the intervention and control schools differed in ways that may or
may not be measurable. Baseline data indicate, however, that participants in the intervention and control schools
were comparable on measured variables. Adjusting for these and other potentially confounding covariates did
little to alter the differences observed after the intervention in spring 1997. However, given the nonrandom
assignment, we must acknowledge that the observed results could still reflect unmeasured baseline differences,
although we have no evidence that this was the case.

Another measurement concern is the limited validity of measures of dietary intake and physical activity based on
student reports. We cannot dismiss the possibility that students in intervention schools may have biased their
recalls of dietary intake and physical activity as a consequence of the intervention, although we have no evidence
to support this hypothesis. However, students did not know on which days 24-hour recalls would be administered,
and research has shown that this approach minimizes bias.47 The imperfect validity of these measures also
indicates potential underadjustment for baseline differences between intervention and control schools. In
particular, the baseline measures of diet and activity were based on student self-reported food frequency and
activity measures, which show only modest correlations with repeated 24-hour recall measures in validation
studies. We have focused our discussion of results more on the 24-hour recall measures, because these are
currently accepted as the standard in this age group.

These results need to be placed in the context of other school-based studies. Some studies have indicated that
interventions can successfully improve the content of school lunches (eg, reduced saturated fat22 or reduced salt
in school menu items)48 or increase active class time in physical education,22,49 so that children, without making
any decisions themselves, are eating healthier food and being more active. However, a major goal of the Eat Well
and Keep Moving Program was to move beyond these "hidden changes" and enable students to make sustainable
changes in their own behavior. Because the food service menus for school lunches were similar in the intervention
and control schools, this evaluation provides evidence for the impact of this health behavior intervention
independent of food service offerings. The increases in fruit and vegetable consumption found in this intervention
program are similar to those found in a recent, much more comprehensive program in Minnesota that included
extensive changes in the food service, working with local food suppliers, and extensive outreach to parents.43

The changes observed in the dietary and television variables were modest, and children in the sample still
consumed a greater percentage of total energy from fat (34%) and saturated fat (12%) than recommended (30%
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and 10%, respectively). Similarly, the repeated 24-hour recall evidence of an increase in fruits and vegetable
consumption of 0.72 servings per day is also modest, with the average participant still consuming 3.6 servings per
day, well below the goal of at least 5 a day (assuming a total daily energy intake of 8368 kJ). The estimated
reduction in television viewing of 0.55 hours per day is substantial, but youth participants were still reporting 3.5
hours of television per day, more than the recommended maximum of 2 hours per day.19 While the changes
associated with the Eat Well and Keep Moving Program were modest, these changes may translate into substantial
changes at the population level because of changes in the distribution of risk in the population.50

Finally, it should be noted that, based on this initial evidence for successful implementation of the Eat Well and
Keep Moving Program, Baltimore public school superintendent Walter Amprey in January 1997 recommended that
the Eat Well and Keep Moving Program be offered to all elementary schools in the system. As of June 1998,
teachers from an additional 50 schools in Baltimore had been trained. These results indicate the feasibility of this
interdisciplinary approach in integrating nutrition and physical activity health promotion topics within core subject
classes. With an increasing emphasis in urban schools on student performance in core subject areas, experience
with the Eat Well and Keep Moving Program in an urban school system indicates the viability of this approach to
effectively teaching nutrition and physical activity and motivating primary school students for positive behavioral
change.

The Eat Well and Keep Moving Program was effective in improving the dietary intake of students and reducing
television viewing. The materials were well liked by teachers and students and fit within existing classroom
curricula.

Accepted for publication January 12, 1999.

Preparation of this article was supported in part by a grant from the Walton Family Foundation, Bentonville, Ark
(Drs Gortmaker and Cheung).

For information about the intervention materials, visit our Web site: http://www.childhealth.harvard.com.

Editor's Note: The subtitle of this study might bring hope to those who "eat on the run." WRONG! Read the study.
—Catherine D. DeAngelis, MD

Reprints: Steven L. Gortmaker, PhD, Eat Well and Keep Moving, Harvard Center for Children's Health, Harvard
School of Public Health, 677 Huntington Ave, Boston, MA 02115.

McGinnis  JMFoege  WH Actual causes of death in the United States.  JAMA. 1993;2702207- 2212
Google Scholar | Crossref

Not Available, The Surgeon General's Report on Nutrition and Health.  Washington, DC Public Health
Service1989;Dept of Health and Human Services publication PHS 88�50210.

Not Available, Physical Activity and Health: A Report of the Surgeon General.  Atlanta, Ga National Center for
Chronic Disease Prevention and Health Promotion, Centers for Disease Control and Prevention1996;

Conclusions

References


Sections


PDF


Share

http://www.childhealth.harvard.com/
https://scholar.google.com/scholar_lookup?title=Actual%20causes%20of%20death%20in%20the%20United%20States.&author=JM%20McGinnis&author=WH%20Foege&publication_year=1993&journal=JAMA.&volume=270&pages=2207-2212
https://doi.org/10.1001/jama.1993.03510180077038


4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

Not Available, Healthy People 2000: National Health Promotion and Disease Prevention Objectives. 
Washington, DC Public Health Service1990;Dept of Health and Human Services publication PHS 91�50212.

Kimm  SYSKwiterovich  PO Childhood prevention of adult chronic diseases: rationale and strategies. Cheung
 LWYRichmond  J Child Health, Nutrition, and Physical Activity. Champaign, Ill Human Kinetics
Books.1995;249- 274
Google Scholar

Colditz  GAedDeJong  WedEmmons  Ked  et al.  Harvard Report on Cancer Prevention, vol 2: Prevention of
Human Cancer.  Cancer Causes Control. 1997;8 (suppl 1) S17- S19
Google Scholar | Crossref

Kennedy  EGoldberg  J What are American children eating? implications for public policy.  Nutr Rev.
1995;53111- 126
Google Scholar | Crossref

Bronner  YL Nutritional status outcomes for children: ethnic, cultural, and environmental contexts.  J Am
Diet Assoc. 1996;96891- 903
Google Scholar | Crossref

Munoz  KAKrebs-Smith  SMBallard-Barbash  RCleveland  LE Food intakes of US children and adolescents
compared with recommendations.  Pediatrics. 1997;100323- 329
Google Scholar | Crossref

Gortmaker  SLDietz  WH  JrSobol  AMWehler  CA Increasing pediatric obesity in the United States.  AJDC.
1987;141535- 540
Google Scholar

Troiano  RPFlegal  KMKuczmarski  RJCampbell  SMJohnson  CL Overweight prevalence and trends for
children and adolescents: the National Health and Nutrition Examination Surveys, 1963 to 1991.  Arch
Pediatr Adolesc Med. 1995;1491085- 1091
Google Scholar | Crossref

Dietz  WHGortmaker  SL Do we fatten our children at the TV set? obesity and television viewing in children
and adolescents.  Pediatrics. 1985;75807- 812
Google Scholar

Gortmaker  SLMust  ASobol  AMPeterson  KColditz  GADietz  WH Television viewing as a cause of increasing
obesity among children in the United States, 1986�1990.  Arch Pediatr Adolesc Med. 1996;150356- 362
Google Scholar | Crossref

Not Available, Digest of Educational Statistics.  Washington, DC National Center for Education Statistics1993;

Lytle  LAKelder  SHPerry  CLKlepp  K Covariance of adolescent health behaviors: the class of 1989
study.  Health Educ Res Theory Pract. 1995;10133- 146
Google Scholar | Crossref

Cook  TCampbell  D Quasi-Experimentation: Design and Analysis for Field Settings.  New York, NY Rand
McNally1979;


Sections


PDF


Share

https://scholar.google.com/scholar_lookup?title=Childhood%20prevention%20of%20adult%20chronic%20diseases%3A%20rationale%20and%20strategies.&author=SYS%20Kimm&author=PO%20Kwiterovich&author=LWY%20Cheung&author=J%20Richmond&publication_year=1995&journal=Child%20Health%2C%20Nutrition%2C%20and%20Physical%20Activity.&volume=&pages=249-274
https://scholar.google.com/scholar_lookup?title=Harvard%20Report%20on%20Cancer%20Prevention%2C%20vol%202%3A%20Prevention%20of%20Human%20Cancer.&author=GA%20Colditz&author=W%20DeJong&author=K%20Emmons&publication_year=1997&journal=Cancer%20Causes%20Control.&volume=8&pages=S17-S19
https://doi.org/10.1023/A:1018458700185
https://scholar.google.com/scholar_lookup?title=What%20are%20American%20children%20eating%3F%20implications%20for%20public%20policy.&author=E%20Kennedy&author=J%20Goldberg&publication_year=1995&journal=Nutr%20Rev.&volume=53&pages=111-126
https://doi.org/10.1111/j.1753-4887.1995.tb01534.x
https://scholar.google.com/scholar_lookup?title=Nutritional%20status%20outcomes%20for%20children%3A%20ethnic%2C%20cultural%2C%20and%20environmental%20contexts.&author=YL%20Bronner&publication_year=1996&journal=J%20Am%20Diet%20Assoc.&volume=96&pages=891-903
https://doi.org/10.1016/S0002-8223(96)00242-8
https://scholar.google.com/scholar_lookup?title=Food%20intakes%20of%20US%20children%20and%20adolescents%20compared%20with%20recommendations.&author=KA%20Munoz&author=SM%20Krebs-Smith&author=R%20Ballard-Barbash&author=LE%20Cleveland&publication_year=1997&journal=Pediatrics.&volume=100&pages=323-329
https://doi.org/10.1542/peds.100.3.323
https://scholar.google.com/scholar_lookup?title=Increasing%20pediatric%20obesity%20in%20the%20United%20States.&author=SL%20Gortmaker&author=WH%20Dietz&author=AM%20Sobol&author=CA%20Wehler&publication_year=1987&journal=AJDC.&volume=141&pages=535-540
https://scholar.google.com/scholar_lookup?title=Overweight%20prevalence%20and%20trends%20for%20children%20and%20adolescents%3A%20the%20National%20Health%20and%20Nutrition%20Examination%20Surveys%2C%201963%20to%201991.&author=RP%20Troiano&author=KM%20Flegal&author=RJ%20Kuczmarski&author=SM%20Campbell&author=CL%20Johnson&publication_year=1995&journal=Arch%20Pediatr%20Adolesc%20Med.&volume=149&pages=1085-1091
https://doi.org/10.1001/archpedi.1995.02170230039005
https://scholar.google.com/scholar_lookup?title=Do%20we%20fatten%20our%20children%20at%20the%20TV%20set%3F%20obesity%20and%20television%20viewing%20in%20children%20and%20adolescents.&author=WH%20Dietz&author=SL%20Gortmaker&publication_year=1985&journal=Pediatrics.&volume=75&pages=807-812
https://scholar.google.com/scholar_lookup?title=Television%20viewing%20as%20a%20cause%20of%20increasing%20obesity%20among%20children%20in%20the%20United%20States%2C%201986-1990.&author=SL%20Gortmaker&author=A%20Must&author=AM%20Sobol&author=K%20Peterson&author=GA%20Colditz&author=WH%20Dietz&publication_year=1996&journal=Arch%20Pediatr%20Adolesc%20Med.&volume=150&pages=356-362
https://doi.org/10.1001/archpedi.1996.02170290022003
https://scholar.google.com/scholar_lookup?title=Covariance%20of%20adolescent%20health%20behaviors%3A%20the%20class%20of%201989%20study.&author=LA%20Lytle&author=SH%20Kelder&author=CL%20Perry&author=K%20Klepp&publication_year=1995&journal=Health%20Educ%20Res%20Theory%20Pract.&volume=10&pages=133-146
https://doi.org/10.1093/her/10.2.133


17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

US Bureau of the Census, Statistical Abstract of the United States: 1996.  Washington, DC US Bureau of the
Census1998;

Walsh  DCRudd  REMoeykens  BAMaloney  TV Social marketing for public health.  Health Aff.
1993;12104- 119
Google Scholar | Crossref

American Academy of Pediatrics, Television and the Family.  Elk Grove Village, Ill American Academy of
Pediatrics1986;

Killen  JDTelch  MJRobinson  TNMaccoby  NTaylor  CBFarquhar  JW Cardiovascular disease risk reduction for
tenth graders: a multiple-factor school-based approach.  JAMA. 1988;2601728- 1733
Google Scholar | Crossref

Kelder  SHPerry  CLLytle  LAKlepp  KI Community-wide youth nutrition education: long-term outcomes from
the Minnesota Heart Health Program.  Health Educ Res. 1994;9119- 131
Google Scholar | Crossref

Luepker  RVPerry  CLMcKinlay  SM  et al. CATCH Collaborative Group, Outcomes of a field trial to improve
children's dietary patterns and physical activity: the Child and Adolescent Trial for Cardiovascular Health
(CATCH).  JAMA. 1996;275768- 776
Google Scholar | Crossref

Perry  CLParcel  GSStone  E  et al.  The Child and Adolescent Trial for Cardiovascular Health (CATCH):
overview of the intervention program and evaluation methods.  Cardiovasc Risk Factors. 1992;236- 44
Google Scholar

Epstein  LHValoski  AMVara  LS  et al.  Effects of decreasing sedentary behavior and increasing activity on
weight change in obese children.  Health Psychol. 1995;14109- 115
Google Scholar | Crossref

Lappalainen  REpstein  LH A behavioral economics analysis of food choice in humans.  Appetite.
1990;1481- 93
Google Scholar | Crossref

Epstein  LHSmith  JAVara  LSRodefer  JS Behavioral economic analysis of activity choice in obese
children.  Health Psychol. 1991;10311- 316
Google Scholar | Crossref

Field  AEPeterson  KEGortmaker  SL  et al.  Reproducibility and validity of a food frequency questionnaire
among 4th- to 7th-grade inner-city school children: implications of age and day-to-day variation in dietary
intake.  Public Health Nutr. In press.
Google Scholar

Lytle  LANichaman  MZObarzanek  E  et al. CATCH Collaborative Group, Validation of 24-hour recalls
assisted by food records in third grade children.  J Am Diet Assoc. 1993;931431- 1436
Google Scholar | Crossref

Peterson  KEField  AEFox  KM  et al.  Validation of YRBSS Questions on Dietary Behaviors and Physical Activity
Among Adolescents in Grades 9�12.  Report prepared for Division of Adolescent and School Health, Centers
for Disease Control and Prevention, Atlanta, Ga1996;


Sections


PDF


Share

https://scholar.google.com/scholar_lookup?title=Social%20marketing%20for%20public%20health.&author=DC%20Walsh&author=RE%20Rudd&author=BA%20Moeykens&author=TV%20Maloney&publication_year=1993&journal=Health%20Aff.&volume=12&pages=104-119
https://doi.org/10.1377/hlthaff.12.2.104
https://scholar.google.com/scholar_lookup?title=Cardiovascular%20disease%20risk%20reduction%20for%20tenth%20graders%3A%20a%20multiple-factor%20school-based%20approach.&author=JD%20Killen&author=MJ%20Telch&author=TN%20Robinson&author=N%20Maccoby&author=CB%20Taylor&author=JW%20Farquhar&publication_year=1988&journal=JAMA.&volume=260&pages=1728-1733
https://doi.org/10.1001/jama.1988.03410120074030
https://scholar.google.com/scholar_lookup?title=Community-wide%20youth%20nutrition%20education%3A%20long-term%20outcomes%20from%20the%20Minnesota%20Heart%20Health%20Program.&author=SH%20Kelder&author=CL%20Perry&author=LA%20Lytle&author=KI%20Klepp&publication_year=1994&journal=Health%20Educ%20Res.&volume=9&pages=119-131
https://doi.org/10.1093/her/9.1.119
https://scholar.google.com/scholar_lookup?title=Outcomes%20of%20a%20field%20trial%20to%20improve%20children%27s%20dietary%20patterns%20and%20physical%20activity%3A%20the%20Child%20and%20Adolescent%20Trial%20for%20Cardiovascular%20Health%20%28CATCH%29.&author=RV%20Luepker&author=CL%20Perry&author=SM%20McKinlay&publication_year=1996&journal=JAMA.&volume=275&pages=768-776
https://doi.org/10.1001/jama.1996.03530340032026
https://scholar.google.com/scholar_lookup?title=The%20Child%20and%20Adolescent%20Trial%20for%20Cardiovascular%20Health%20%28CATCH%29%3A%20overview%20of%20the%20intervention%20program%20and%20evaluation%20methods.&author=CL%20Perry&author=GS%20Parcel&author=E%20Stone&publication_year=1992&journal=Cardiovasc%20Risk%20Factors.&volume=2&pages=36-44
https://scholar.google.com/scholar_lookup?title=Effects%20of%20decreasing%20sedentary%20behavior%20and%20increasing%20activity%20on%20weight%20change%20in%20obese%20children.&author=LH%20Epstein&author=AM%20Valoski&author=LS%20Vara&publication_year=1995&journal=Health%20Psychol.&volume=14&pages=109-115
https://doi.org/10.1037/0278-6133.14.2.109
https://scholar.google.com/scholar_lookup?title=A%20behavioral%20economics%20analysis%20of%20food%20choice%20in%20humans.&author=R%20Lappalainen&author=LH%20Epstein&publication_year=1990&journal=Appetite.&volume=14&pages=81-93
https://doi.org/10.1016/0195-6663(90)90002-P
https://scholar.google.com/scholar_lookup?title=Behavioral%20economic%20analysis%20of%20activity%20choice%20in%20obese%20children.&author=LH%20Epstein&author=JA%20Smith&author=LS%20Vara&author=JS%20Rodefer&publication_year=1991&journal=Health%20Psychol.&volume=10&pages=311-316
https://doi.org/10.1037/0278-6133.10.5.311
https://scholar.google.com/scholar_lookup?title=Reproducibility%20and%20validity%20of%20a%20food%20frequency%20questionnaire%20among%204th-%20to%207th-grade%20inner-city%20school%20children%3A%20implications%20of%20age%20and%20day-to-day%20variation%20in%20dietary%20intake.&author=AE%20Field&author=KE%20Peterson&author=SL%20Gortmaker&publication_year=&journal=Public%20Health%20Nutr.&volume=&pages=
https://scholar.google.com/scholar_lookup?title=Validation%20of%2024-hour%20recalls%20assisted%20by%20food%20records%20in%20third%20grade%20children.&author=LA%20Lytle&author=MZ%20Nichaman&author=E%20Obarzanek&publication_year=1993&journal=J%20Am%20Diet%20Assoc.&volume=93&pages=1431-1436
https://doi.org/10.1016/0002-8223(93)92247-U


30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Ainsworth  BEHaskell  WLLeon  ASJacobs  DR  JrMontoye  HFSallis  JF Compendium of physical activities:
classification of energy costs of human physical activity.  Med Sci Sports Exerc. 1993;2571- 80
Google Scholar | Crossref

Rockett  HRFWolf  AMColditz  GA Development and reproducibility of a food frequency questionnaire to
assess diet of adolescents.  J Am Diet Assoc. 1995;95336- 340
Google Scholar | Crossref

Rockett  HRBreitenbach  MAFrazier  AL  et al.  Validation of a youth/adolescent food frequency
questionnaire.  Prev Med. 1997;26808- 816
Google Scholar | Crossref

Subar  AFHeimendinger  JPatterson  BHKrebs-Smith  SMPivonka  EKessler  R Fruit and vegetable intake in
the United States: the baseline survey of the Five-a-Day for Better Health Program.  Am J Health Promotion.
1995;9352- 360
Google Scholar | Crossref

Willett  WC Nutritional Epidemiology.  New York, NY Oxford University Press1990;

Rosner  BWillett  WC Interval estimates for correlation coefficients corrected for within-person variation:
implications for study design and hypothesis testing.  Am J Epidemiol. 1988;127377- 386
Google Scholar

Gortmaker  SLMust  ASobol  AMPeterson  KColditz  GADietz  WH Television viewing as a cause of increasing
obesity among children in the United States, 1986�1990.  Arch Pediatr Adolesc Med. 1996;150356- 362
Google Scholar | Crossref

Wolf  AMHunter  DJColditz  GA  et al.  Reproducibility and validity of a self-administered physical activity
questionnaire.  Int J Epidemiol. 1994;23991- 999
Google Scholar | Crossref

Chasen-Taber  SRimm  EBStampfer  MJ  et al.  Reproducibility and validity of a self-administered activity
questionnaire for male health professionals.  Epidemiology. 1996;781- 86
Google Scholar | Crossref

Nunnally  J Psychometric Theory.  New York, NY McGraw-Hill Book Co1978;

Edmundson  EWLuton  SCMcGraw  SA  et al.  CATCH: classroom process evaluation in a multicenter
trial.  Health Educ Q. 1994; (suppl 2) S27- S50
Google Scholar

Pocock  SJ Clinical Trials: A Practical Approach.  New York, NY John Wiley & Sons1993;

Shah  BVBarnwell  BGBieler  GS SUDAAN: Software for the Statistical Analysis of Correlated Data.  Chicago, Ill
SPSS Inc1996;

Perry  CLBishop  DBTaylor  G  et al.  Changing fruit and vegetable consumption among children: the 5-a-Day
Power Plus Program in St Paul, Minnesota.  Am J Public Health. 1998;88603- 609
Google Scholar | Crossref

Not Available, SAS/STAT Guide for Personal Computers, Version 6.12.  Cary, NC SAS Institute Inc1996;
Sections


PDF


Share

https://scholar.google.com/scholar_lookup?title=Compendium%20of%20physical%20activities%3A%20classification%20of%20energy%20costs%20of%20human%20physical%20activity.&author=BE%20Ainsworth&author=WL%20Haskell&author=AS%20Leon&author=DR%20Jacobs&author=HF%20Montoye&author=JF%20Sallis&publication_year=1993&journal=Med%20Sci%20Sports%20Exerc.&volume=25&pages=71-80
https://doi.org/10.1249/00005768-199301000-00011
https://scholar.google.com/scholar_lookup?title=Development%20and%20reproducibility%20of%20a%20food%20frequency%20questionnaire%20to%20assess%20diet%20of%20adolescents.&author=HRF%20Rockett&author=AM%20Wolf&author=GA%20Colditz&publication_year=1995&journal=J%20Am%20Diet%20Assoc.&volume=95&pages=336-340
https://doi.org/10.1016/S0002-8223(95)00086-0
https://scholar.google.com/scholar_lookup?title=Validation%20of%20a%20youth%2Fadolescent%20food%20frequency%20questionnaire.&author=HR%20Rockett&author=MA%20Breitenbach&author=AL%20Frazier&publication_year=1997&journal=Prev%20Med.&volume=26&pages=808-816
https://doi.org/10.1006/pmed.1997.0200
https://scholar.google.com/scholar_lookup?title=Fruit%20and%20vegetable%20intake%20in%20the%20United%20States%3A%20the%20baseline%20survey%20of%20the%20Five-a-Day%20for%20Better%20Health%20Program.&author=AF%20Subar&author=J%20Heimendinger&author=BH%20Patterson&author=SM%20Krebs-Smith&author=E%20Pivonka&author=R%20Kessler&publication_year=1995&journal=Am%20J%20Health%20Promotion.&volume=9&pages=352-360
https://doi.org/10.4278/0890-1171-9.5.352
https://scholar.google.com/scholar_lookup?title=Interval%20estimates%20for%20correlation%20coefficients%20corrected%20for%20within-person%20variation%3A%20implications%20for%20study%20design%20and%20hypothesis%20testing.&author=B%20Rosner&author=WC%20Willett&publication_year=1988&journal=Am%20J%20Epidemiol.&volume=127&pages=377-386
https://scholar.google.com/scholar_lookup?title=Television%20viewing%20as%20a%20cause%20of%20increasing%20obesity%20among%20children%20in%20the%20United%20States%2C%201986-1990.&author=SL%20Gortmaker&author=A%20Must&author=AM%20Sobol&author=K%20Peterson&author=GA%20Colditz&author=WH%20Dietz&publication_year=1996&journal=Arch%20Pediatr%20Adolesc%20Med.&volume=150&pages=356-362
https://doi.org/10.1001/archpedi.1996.02170290022003
https://scholar.google.com/scholar_lookup?title=Reproducibility%20and%20validity%20of%20a%20self-administered%20physical%20activity%20questionnaire.&author=AM%20Wolf&author=DJ%20Hunter&author=GA%20Colditz&publication_year=1994&journal=Int%20J%20Epidemiol.&volume=23&pages=991-999
https://doi.org/10.1093/ije/23.5.991
https://scholar.google.com/scholar_lookup?title=Reproducibility%20and%20validity%20of%20a%20self-administered%20activity%20questionnaire%20for%20male%20health%20professionals.&author=S%20Chasen-Taber&author=EB%20Rimm&author=MJ%20Stampfer&publication_year=1996&journal=Epidemiology.&volume=7&pages=81-86
https://doi.org/10.1097/00001648-199601000-00014
https://scholar.google.com/scholar_lookup?title=CATCH%3A%20classroom%20process%20evaluation%20in%20a%20multicenter%20trial.&author=EW%20Edmundson&author=SC%20Luton&author=SA%20McGraw&publication_year=1994&journal=Health%20Educ%20Q.&volume=&pages=S27-S50
https://scholar.google.com/scholar_lookup?title=Changing%20fruit%20and%20vegetable%20consumption%20among%20children%3A%20the%205-a-Day%20Power%20Plus%20Program%20in%20St%20Paul%2C%20Minnesota.&author=CL%20Perry&author=DB%20Bishop&author=G%20Taylor&publication_year=1998&journal=Am%20J%20Public%20Health.&volume=88&pages=603-609
https://doi.org/10.2105/AJPH.88.4.603


45.

46.

47.

48.

49.

50.

Murray  DMWolfinger  RD Analysis issues in the evaluation of community trials: progress towards solutions
in SAS/STAT MIXED.  J Community Psychol. 1994;140- 154
Google Scholar

Cohen  J Statistical Power Analysis for the Behavioral Sciences. 2nd ed. Hillsdale, NJ Lawrence A Erlbaum
Associates1988;

Buzzard  IMFaucett  CLJeffery  RW  et al.  Monitoring dietary change in a low-fat diet intervention study:
advantages of using 24-hour dietary recalls vs food records.  J Am Diet Assoc. 1996;96574- 579
Google Scholar | Crossref

Ellison  RCCapper  ALStephenson  WP  et al.  Effects on blood pressure of a decrease in sodium use in
institutional food preparation: the Exeter-Andover Project.  J Clin Epidemiol. 1989;42201- 208
Google Scholar | Crossref

Sallis  JFMcKenzie  TCAlcaraz  JEKolody  BFaucette  NHovell  MF The effects of a 2-year physical education
program (SPARK) on physical activity and fitness in elementary school students: Sports, Play and Active
Recreation for Kids.  Am J Public Health. 1997;87128- 134
Google Scholar | Crossref

Rose  G Sick individuals and sick populations.  Int J Epidemiol. 1985;1432- 38
Google Scholar | Crossref

View Full Text | Download PDF


Sections


PDF


Share

https://scholar.google.com/scholar_lookup?title=Analysis%20issues%20in%20the%20evaluation%20of%20community%20trials%3A%20progress%20towards%20solutions%20in%20SAS%2FSTAT%20MIXED.&author=DM%20Murray&author=RD%20Wolfinger&publication_year=1994&journal=J%20Community%20Psychol.&volume=&pages=140-154
https://scholar.google.com/scholar_lookup?title=Monitoring%20dietary%20change%20in%20a%20low-fat%20diet%20intervention%20study%3A%20advantages%20of%20using%2024-hour%20dietary%20recalls%20vs%20food%20records.&author=IM%20Buzzard&author=CL%20Faucett&author=RW%20Jeffery&publication_year=1996&journal=J%20Am%20Diet%20Assoc.&volume=96&pages=574-579
https://doi.org/10.1016/S0002-8223(96)00158-7
https://scholar.google.com/scholar_lookup?title=Effects%20on%20blood%20pressure%20of%20a%20decrease%20in%20sodium%20use%20in%20institutional%20food%20preparation%3A%20the%20Exeter-Andover%20Project.&author=RC%20Ellison&author=AL%20Capper&author=WP%20Stephenson&publication_year=1989&journal=J%20Clin%20Epidemiol.&volume=42&pages=201-208
https://doi.org/10.1016/0895-4356(89)90056-5
https://scholar.google.com/scholar_lookup?title=The%20effects%20of%20a%202-year%20physical%20education%20program%20%28SPARK%29%20on%20physical%20activity%20and%20fitness%20in%20elementary%20school%20students%3A%20Sports%2C%20Play%20and%20Active%20Recreation%20for%20Kids.&author=JF%20Sallis&author=TC%20McKenzie&author=JE%20Alcaraz&author=B%20Kolody&author=N%20Faucette&author=MF%20Hovell&publication_year=1997&journal=Am%20J%20Public%20Health.&volume=87&pages=128-134
https://doi.org/10.2105/AJPH.87.8.1328
https://scholar.google.com/scholar_lookup?title=Sick%20individuals%20and%20sick%20populations.&author=G%20Rose&publication_year=1985&journal=Int%20J%20Epidemiol.&volume=14&pages=32-38
https://doi.org/10.1093/ije/14.1.32
https://jamanetwork.com/journals/jamapediatrics/fullarticle/347688
https://jamanetwork.com/journals/jamapediatrics/articlepdf/347688/pnu8463.pdf

