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Abstract

BACKGROUND—Given the dramatic increase in adolescent overweight and obesity, models are
needed for implementing weight management treatment through readily accessible venues. We
evaluated the acceptability and efficacy of a school-based intervention consisting of school nurse-
delivered counseling and an afterschool exercise program in improving diet, activity, and body
mass index (BMI) among overweight and obese adolescents.

METHODS—A pair-matched cluster-randomized controlled school-based trial was conducted in
which 8 public high schools were randomized to either a 12-session school nurse-delivered
cognitive-behavioral counseling intervention plus school-based after school exercise program, or
12-session nurse contact with weight management information (control). Overweight or obese
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adolescents (N = 126) completed anthropometric and behavioral assessments at baseline and 8-
month follow-up. Main outcome measures included diet, activity, and BMI. Mixed effects
regression models were conducted to examine differences at follow-up.

RESULTS—At follow-up, students in intervention compared with control schools were not
different in BMI, percent body fat, and waist circumference. Students reported eating breakfast
(adjusted mean difference 0.81 days; 95% confidence interval [CI] 0.11-1.52) on more days/week;
there were no differences in other behaviors targeted by the intervention.

CONCLUSIONS—While a school-based intervention including counseling and access to an
after-school exercise program is theoretically promising with public health potential, it was not
effective in reducing BMI or key obesogenic behaviors. Our findings are important in highlighting
that interventions targeted at the individual level are not likely to be sufficient in addressing the
adolescent obesity epidemic without changes in social norms and the environment.
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Adolescent overweight and obesity have increased dramatically in recent decades, with 34%
of adolescents currently overweight or obese.l Adolescent obesity has negative physical and
mental health consequences,?~* and is strongly linked with obesity during adulthood.®
Adolescence provides an opportunity to promote healthy lifestyles affecting physical and
psychosocial outcomes during adolescence and into adulthood, yet adolescent obesity has
been understudied compared with adults and preadolescents.® One systematic review’ found
that comprehensive behavioral interventions including diet and physical activity counseling
and behavioral management training® are efficacious for decreasing youth body mass index
(BMI), but they were focused on preadolescents and conducted in specialty clinics with
limited access by youth.”

Models for implementing expert recommendations for weight management interventions®
with adolescents require development and testing. The school setting provides a uniquely
practical venue for translating promising treatment approaches into the community,?-13 as
they have the facilities and staff to deliver a physical activity program, school nurses with
the skills to provide counseling, and are easily accessible by adolescents, because 95%
attend school.14 However, only 1 study has utilized school nurses to deliver a weight
management intervention to obese adolescents in the high school setting, a randomized
controlled school-based trial of a brief school nurse-delivered counseling intervention that
found minimal dietary changes and no improvements in BMI.1% The purpose of the present
trial was to expand on that study by testing the acceptability and efficacy of school nurse-
delivered weight management counseling extended over the full academic year plus after-
school exercise program, compared with an information-only control condition, to reduce
BMI and improve diet and activity among overweight and obese adolescents.
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METHODS

Participants

A pair-matched cluster-randomized controlled school-based trial was conducted with a
convenience sample of 8 public high schools in Massachusetts. The total student enroliment
at these schools ranged from 673 to 1467; the student populations were predominately white
(61.8% to 94.4%) in 7 schools, and Hispanic (42.7%) in 1 school. The percent of students
considered low income ranged from 5.7% to 59.7%. Schools were pair matched on
enrollment, and 1 school from each pair was randomly assigned to the intervention or
control condition. Data were collected from September 2012 to June 2013. Clinical Trial
Registration # NCT01463124.

Adolescents in grades 9 to 12 were eligible to participate if they had a BMI = 85th percentile
for age and sex, provided assent and had parental consent, and had at least 1 English-
speaking parent. Exclusions included plans to move out of the area; a medical condition that
precluded adherence to the intervention; diagnosis of a serious psychiatric illness; genetic or
endocrine cause of obesity; taking a medication associated with weight gain; or weighing =
300 pounds. Students were recruited to a study about “healthy living,” in an attempt to
reduce the potential for stigma, through school announcements, flyers and posters, going
into classes, setting up an information table in the cafeteria, and school nurse encounters.

Assessments were completed at baseline and 8 months later by trained research assistants.
Participants received a $25 gift card at assessments. Six hundred and ninety-six students
were screened for eligibility; 126 students participated in the study (Figure 1). The study
retained 100% of participants at follow-up.

Study Conditions

Lookin’ Good Feelin’ Good: school nurse intervention and after-school
exercise program—The Lookin” Good Feelin” Good condition involved 2 components—
a school nurse-delivered counseling intervention, and an after school exercise program. The
school nurse-delivered counseling component expanded upon the prior study interventionl®
and consisted of an intensive phase of 6-weekly 30-minute individual sessions followed by a
maintenance phase of 6 monthly sessions and brief weekly weigh-ins.

Each visit was conducted during the school day during nonacademic periods and included
the following: (1) a weigh-in; (2) review of diet and physical activity log; (3) assessment of
progress toward behavioral goals with a review of successes and strategies used and
problem-solving challenges experienced; (4) discussion of the session’s topics using a
student booklet; (5) assessment of current behavior related to topics and discussion of
challenges and strategies for improving; and (6) structured goal setting for the coming week.
Although a weight loss goal and caloric requirements were set at the start of the program
given the primary goal of reduction in BMI, the stated program goals and focus of the
counseling were on eating healthy and being more physically active. A Food and Activity
Tracking Log was provided to support the adolescent in making these healthy behavior
changes.
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The dietary component of the counseling intervention was consistent with expert
recommendations for the prevention and treatment of child and adolescent overweight and
obesity for addressing pediatric overweight and obesity,8-16 with particular attention to the
unique needs of adolescents.” This includes eating 5 or more servings of fruits and
vegetables a day; limiting consumption of soda and sugar-sweetened drinks; eating 3
structured meals a day, including a healthy breakfast and limiting unhealthy snacks and
desserts, replacing with healthy alternatives; decreasing consumption of foods high in
glycemic index, saturated fats, and calories; limiting eating out; eating when hungry,
stopping when satisfied (hunger and appetite); and choosing appropriate portion sizes. Tools
such as the Rate your Plate and visuals to depict caloric balance and how it relates to weight
loss were used.

The physical activity component of the school nurse-delivered counseling intervention was
consistent with expert recommendations for obesity management,8 encouraging at least 1
hour of exercise most days of the week. Students were provided with a pedometer for
themselves and a support person and instructed in its use to support their goal of increasing
physical activity. They were instructed in the F.I.T.T. principles (frequency, intensity, time,
and type of activity) and how to apply these to their efforts. The intervention also targeted
reduction in sedentary behavior, for a goal of less than 2 hours/day of screen time (eg, TV,
video, and computer).

Additional topics included problem solving strategies, how to handle slips, stopping negative
thoughts that get in the way of making healthy choices, changing problem food and activity
cues, how to handle stressful events, problem social cues, getting support for healthy
behavior change, handling social events such as parties, holidays and vacations, taking
charge of one’s environment, sleep hygiene, and ways to stay motivated. A student booklet
was used to guide the discussion, with sections adapted from Group Lifestyle Balance™
materials. The intervention was based on Social Cognitive Theoryl? and school nurses
tailored the intervention to the student’s needs using patient centered counseling, which
involves asking students questions about their unique experiences with each topic and how
they may practically apply the strategies discussed in their lives. School nurses were trained
on the protocol in a daylong group training session.

The after school exercise program component consisted of 3 sessions per week for 8 months
structured to increase exercise enjoymentZC delivered by existing school staff with training
and experience in delivering physical activity education to youth (eg, physical education
teachers, school nurses and administrative staff with prior experience in providing physical
activity instruction). Sessions were modeled on the CANFIT (Communities, Adolescents,
Nutrition, and Fitness) program, which includes fun group sports, games, and
noncompetitive fitness activities such as dance, with efficacy for increasing exercise in
adolescents.2! Each session included a warm-up, instructions, moderate-to-vigorous activity,
and cool-down. During the cool-down, strategies for incorporating physical activity into
their daily routines were discussed, such as walking/bicycling to school, and parking farther
away. The CANFIT program was designed to be delivered by facilitators with a wide range
of experience and includes clear, simple instructions on engaging youth in the physical
activities and creating a positive physical activity environment for youth. The staff delivering
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the after school exercise program participated in a 2-hour training program conducted by the
study’s physical activity expert that included (1) review of each of the study protocol
activities, including discussion of strategies found effective in implementing the activities
and (2) hands-on instruction and practice with each of the warm-up and cool-down
exercises.

Control condition—~Participants in the control schools had 12 individual visits with the
school nurse during nonacademic periods over the same time frame as the intervention
condition to be weighed, review behavior changes, read weight management pamphlets
(from ETR Associates and Journeyworks http://www.journeyworks.com/ with appropriate
content for adolescents), and have questions answered. School nurses received an individual
orientation to the protocol.

Assessments

All assessments were conducted by 1 trained Research Coordinator at baseline and 8-month
follow-up. Height and weight were measured using standard methodology, wearing light
clothing and no shoes. BMI, the primary outcome measure, was calculated as weight (kg)/
height squared (in meters) for age and sex using the CDC BMI charts. Waist circumference
was measured as the average of 2 measurements midway between the rib cage and superior
border of the iliac crest. A Tanita Scale measured body weight and body fat using the leg-to-
leg bioelectric impedance analysis (BIA) system.

Dietary intake was assessed with a 24-hour dietary recall interview?2 using the Interactive
Nutrition Data System (NDS, Nutrition Coordinating Center, University of Minnesota,
Minneapolis, MN). Recalls were unannounced and conducted by trained, licensed dieticians
by phone on 1 randomly selected day of the week. An 8-item instrument developed by
Ammerman et al23 was used to assess dietary behaviors targeted by the intervention.
Physical activity was assessed by accelerometer using the ActiGraph Model GT1M for a 7-
day period; average daily minutes of light, moderate, and vigorous activity were calculated
using published cut points.24 Sedentary behavior, TV watching, and playing computer or
video games on an average school day was measured using 2 items from the Youth Risk
Behavior Survey.2> Self-efficacy or confidence in making weight-related behavior changes
was assessed with an 11-item questionnaire adapted from the Go Girls study (Cronbach
alpha = .90).26 Barriers to eating healthy and exercising was assessed by 5 items adapted
from New Moves (Cronbach alpha = .84; test-retest r = .89)%7 and 2 items from Motl et al.28

Intervention fidelity was assessed by student report on a Patient Exit Interview Survey and
school nurses completing a checklist after each visit. The number of counseling and exercise
sessions attended by each student were documented by the school nurse and exercise class
facilitator, respectively. Student acceptability of the counseling intervention was assessed by
rating the perceived helpfulness of the nurse intervention and level of comfort in discussing
weight with the school nurse. Students also rated their level of satisfaction with the after
school exercise program and barriers to their participation.
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Data Analysis

Baseline means were compared using t tests. Chi-square tests were used to compare
categorical variables. Continuous and dichotomous outcomes of physiologic measures,
physical activity, diet, and psychosocial measures were compared using mixed effects
regression models. The same methods were used in post hoc, exploratory analyses that
compared the characteristics and predictors of those with favorable and unfavorable changes
in BMI, irrespective of intervention condition. To account for the cluster randomized design,
school was included as a random effect in the mixed effects regression models. Models were
adjusted for baseline level of the outcome. Four students from the intervention and 11 from
the control condition were excluded from the analyses because their measured height at
follow-up decreased by more than 0.5 inches from baseline and was, therefore, inconsistent.
All analyses were conducted at the student level and carried out using SAS version 9.3. A 2-
tailed p < .05 was considered statistically significant. Study data were collected and
managed using REDCap electronic data capture tools hosted at University of Massachusetts
Medical School (UMMS).2°

Sample size—The number of schools was determined as the maximum feasible, given the
budget of the study. We assumed a cluster randomized approach to determine the number of
participants per condition and, thus, per school, assuming an intraclass correlation of 0.027
(from preliminary data), yielding a design effect of 1.38. Thus, with a sample size of 15 per
school, we had 80% power to detect a difference in the primary outcome of change in BMI
of 0.6 standard deviations, which is considered to be a moderate size difference using
Cohen’s criteria.30

Randomization—We created 4 pairs of schools (1 for each condition) matching on
approximate number of students. The schools were each assigned a random number and the
school with the lowest random number in each pair was assigned to the Lookin’ Good
Feelin’ Good condition. We used a random start for the random number sequence3! and used
the sequence of random numbers from that point. Because this was a cluster randomized
trial, there was no need to conceal the sequence. The school nurse and staff at each school
were trained in the appropriate study procedures for that condition. The random allocation
sequence was generated by the study biostatistician (B.B.).

RESULTS

Baseline Participant Characteristics

Baseline sociodemographic characteristics of participants were generally comparable
between the 2 conditions (Table 1). Control schools had fewer students that were of black
race and more students that were mixed race when compared with intervention schools
(15.8% vs 24.1% black race and 21.1% vs 5.6% mixed race, respectively; p = .018).
Anthropometric measures did not differ significantly between conditions.

Intervention Effects

Students in the intervention compared with control schools showed no significant
differences in anthropometric variables including BMI, percent body fat, and waist
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circumference at follow-up (Table 2). Students in intervention compared with control
schools reported eating breakfast on significantly more days/week at follow-up, adjusted
mean 4.65 vs 3.84 days, respectively (adjusted mean difference 0.81 days; 95% confidence
interval [CI] 0.11-1.52). The mean number of days students reported being physically active
in the past 7 days was similarly higher in intervention compared with control schools at
follow-up, adjusted mean 4.53 days vs 3.64 days, respectively (adjusted mean difference
0.89 days; 95% CI 0.25-1.53). There were no statistically significant differences between
conditions on other behaviors targeted by the intervention such as TV watching, fruit and
vegetable intake, drinking soda, eating fast food, and moderate to vigorous activity (MVVPA).
The proportion of students in intervention and control schools reporting barriers to exercise
and healthy eating were similar at baseline and follow-up (data not shown).

In exploratory analyses, we examined the dietary and lifestyle factors associated with
favorable (decrease in BMI) vs unfavorable (no change or increase in BMI) changes in BMI,
irrespective of school condition. Among the 51 participants with a favorable BMI change,
there was a 1.46 unit average decrease in BMI compared with a 1.08 unit average increase in
BMI among the 60 participants with unfavorable changes in BMI (adjusted mean difference
-2.58; 95% CI —3.03 to 2.13). Students with favorable vs unfavorable changes in BMI also
had significantly greater decreases in waist circumference and % body fat, were more likely
to be of non-Hispanic ethnicity (78.4% vs 60%, respectively; p = .037), and somewhat more
likely to be male (47.1% vs 30%, respectively; p = .065). The 2 groups were comparable on
age, race, plans to lose weight, and dietary and physical activity behaviors at baseline (data
not shown). The only statistically significant dietary or lifestyle factor change associated
with a favorable change in BMI at follow-up was soda intake (Table 3). Students with a
favorable change in BMI reported drinking soda fewer times in the last 7 days than those
with unfavorable changes in BMI, adjusted mean 0.83 times vs 1.53 times, respectively
(adjusted mean difference —0.71 days; 95% CI -1.12 to —0.30).

Treatment Fidelity and Acceptability

School nurses reported the majority of students in control schools attended all 12 visits;
100% attended all of the first 6 visits, 99% attended the last 6 visits. Attendance in
intervention schools was lower; 91% of students attended all of the first 6 visits, 74%
attended all of the last 6 visits. Students reported on the Patient EXit Interview Survey
generally moderate to high levels of interest, helpfulness and comfort in working with the
school nurse to lose weight. On a scale of 1 (not at all ) to 5 (very), mean ratings for each of
these constructs at each visit ranged from 4.2 to 4.7 in intervention schools and 3.6 to 4.5 in
control schools. Participation in the after school exercise program was low, with 50% of
students attending none of the classes. Among the students who attended at least 1 exercise
class, mean attendance was 8.6 (SD 10.4) classes; 74% were slightly or very satisfied with
the helpfulness of the class leader and the length of the classes; 67% were slightly or very
satisfied with the class activities and with their ability to reach their physical activity goals.
Barriers to attending the after school exercise program identified as important or somewhat
important by all students (both those participating in the after school program and those not
able to participate) included having homework to complete (81%), after school
responsibilities such as taking care of a sibling (65%), already participating in sports (52%)
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or had sport practice after school conflicting with the exercise class (44%), do not like to
exercise in a group (46%), had no transportation home after the class (45%), or had an after
school job (43%).

DISCUSSION

This study found that a school-based intervention consisting of school nurse-delivered
counseling plus the availability of an after school exercise program improves a limited
number of self-reported dietary and physical activity behaviors, but not BMI, other
anthropometric outcomes, or key obesogenic behaviors. The school nurse counseling
component is feasible for school nurses to deliver with high fidelity and is acceptable to
overweight and obese adolescents. However, an after school exercise component is not as
well received or feasible for students, with 50% of students not attending any of the classes
held during the school year. The most commonly cited barriers to participation in the after
school exercise program were academic and other personal after-school responsibilities or
extracurricular activities as well as not liking to exercise in a group setting.

Recent findings from a systematic review suggest that comprehensive behavioral
interventions consistent with expert recommendations® of fairly high-intensity (26 to 75+
hours) are needed for effective weight loss.” The intervention tested in this study provided
the opportunity for moderate contact time (6 hours of counseling plus brief weekly check-ins
and thrice-weekly exercise classes) integrated within the easily accessible school setting,
leveraging existing school resources and reducing barriers to adolescents seeking and
receiving treatment. While it had the potential to be more intensive than the prior school-
based study,® it did not reach the level of moderate-to high-intensity of the effective
interventions provided within the specialty clinics and poor participation in the after school
exercise program further limited the intensity of the intervention and hence potentially the
outcomes. The lack of an intervention effect on BMI and only minimal positive changes in
self-reported obesogenic behaviors is consistent with the finding of mixed results from less
comprehensive and intensive programs similar to our intervention.”

Unlike other pediatric weight management programs that found reductions in sedentary
behaviors when targeted as part of the intervention, the present study found no such
improvements. A meta-analysis of interventions targeting screen time reduction found such
interventions had a statistically significant although small effect in children, including
adolescents.32 In the present study, it appears that the problem-solving conducted as part of
the counseling intervention was not more effective in helping teens reduce their screen time
than the provision of written information. It may be that students are unable to effectively
develop strategies to overcome barriers to physical activity, which might serve as a
replacement for time spent in sedentary activity. This is consistent with the finding of no
change in barriers to engaging in physical activity found in the current study.

In post hoc analyses, our study found that adolescents with favorable BMI changes had an
average 7.0 pound weight loss while those with unfavorable changes had an average 8.2
pound increase in weight. Those with favorable BMI changes were more likely to be of non-
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Hispanic ethnicity, and drank less soda. Drinking less soda also has been reported to be a
successful weight control strategy by overweight adolescents who have lost weight.33

Our study had a number of limitations. Both conditions involved 12 one-on-one sessions
with the school nurse to control for contact, regular weighing, and discussions about weight
management. While the strong control condition was a strength, it served in many ways as
another intervention and the intensity of the control intervention may have made it difficult
to identify a statistically significant improvement from the intervention condition. Had we
tested the intervention against usual care for the school health clinic, which may consist of
only BMI screening and parent notification of results, we may have been able to see
statistically significant differences in improvements in anthropometric measures and/or
behavioral measures. Another limitation is poor participation in the after school exercise
program. Reliance on self-report measures of behavior change inherent in weight
management trials may have affected the reliability of student responses. Although we used
a cluster randomized design, the small number of schools located in 1 geographical area
limits the generalizability of our findings. Significant strengths of the current study are the
randomized design, relatively large sample of students, and 100% retention. Additional
strengths include the carefully designed intervention based on current recommendations
tailored for adolescents and extensive formative work, and use of real-world providers to
deliver the intervention.

Conclusions

This study found that a school-based intervention including nurse-delivered counseling and
access to an after school exercise program was feasible for nurses to deliver with high
fidelity and acceptable to overweight and obese adolescents, but the majority of adolescents
did not participate in the after school exercise program. While such a program delivering
weight management counseling to overweight and obese adolescents within the school
setting is theoretically appealing and has tremendous public health potential, it was not
found to be effective in improving BMI or key obesogenic behaviors. This study’s findings
highlight that individual interventions are not likely to be sufficient in addressing the
adolescent obesity epidemic without changes within the family and community. Change in
social norms and environment, similar to what has been done with tobacco use, must be part
of the solution in addressing overweight and obesity in adolescents.

IMPLICATIONS FOR SCHOOL HEALTH

The school and school health setting is an excellent venue for tackling the challenging
problem of adolescent obesity. School nurses have the skills needed to provide weight-
related behavior change counseling, and are easily accessible to adolescents, the vast
majority of whom (over 95%) attend school.* In addition, about half of high schools in the
United States have a full-time registered nurse and another one third have a part-time
nurse.34 The position of the National Association of School Nurses (NASN) is that “school
nurses have the knowledge and expertise to promote the prevention of overweight and
obesity and address the needs of overweight and obese youth in schools” and that it is their
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role to “assist students who are overweight and obese to . . . [learn] good-decision-making
skills related to nutrition and physical activity to develop and achieve healthy lifestyles.”3%
The leveraging of existing infrastructure by capitalizing on the placement of skilled health
care providers in the highly accessible school setting along with facilities and staff to deliver
an after-school exercise program has tremendous public health significance compared with
specialty clinics, which have limited reach due to access and the expense of intensive
resources required, including the cost to the family in terms of transportation, copayments
and time.

However, the present study demonstrated that, while a weight management program within
the school setting was feasible for school nurses to deliver, the after-school exercise program
was not. Although theoretically appealing with strong public health potential, this program
was not found to be effective in improving BMI or key obesogenic behaviors. This finding
suggests that interventions focused on the individual adolescent that do not include changes
at the family and community level are not likely to be effective in reducing adolescent
overweight and obesity. The implication is that such school-based programs targeting the
individual adolescent need to be integrated into a larger social norms campaign within
schools and communities, and engage families to help implement diet and physical activity
into the adolescent’s home environment. Anaother possible direction is to focus on ways to
bring effective, high-intensity interventions to more accessible venues for adolescents as part
of a more comprehensive approach. For example, a combination of in-school intervention
plus evening programming at the school for adolescents and their families for more intensive
intervention may be worthy of investigation. An additional approach would be to tailor the
physical activity intervention component to best meet the individual adolescent’s needs and
preferences, as opposed to relying on a structured group program. For instance, adolescents
could be supported in engaging in physical activities that are more likely to transfer to their
everyday lives, such as becoming involved in activities in their natural environments
including their home and neighborhood. Should such integrated interventions be found to be
effective in helping adolescents reduce their BMI, there would be tremendous implications
for the ability of school health to contribute to the reduction of adolescent obesity at a public
health level.
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Table 1
Characteristics of Student Population at Baseline
Variable Control (N=57) Intervention (N = 54) p-value*
Mean (SD) age (years) 16.3 (1.20) 16.5 (1.23) .320
%Female 61.4 63.0 .866
Race
%White 63.2 63.0 .018
%Black 15.8 241
%Other 0 7.4
%Mixed 21.1 5.6
%Hispanic ethnicity 38.6 24.1 .100
Y%participate in free or reduced school meals 63.2 51.9 .228
Hours play video/computer games or watching TV on average school day in past 7days
%None 35 5.6 .948
%<lhour/day 1.8 1.9
%21hour/day 175 13.0
%?2hours/day 12.3 11.1
%3hours/day or more 64.9 68.5
%Servings of fruits and vegetables on a typical day in past 7days
%None 7.0 1.9 .336
%1 serving 5.3 1.9
%2 servings 35 7.4
%3 servings or more 84.2 88.9
Times drink soda on a typical day in past 7days
None 24.6 35.2 .348
1time 29.8 315
2 times 22.8 111
3 or more times 22.8 22.2
Times eat fast food in past 7days
None 24.6 48.1 .072
1time 43.9 315
2 times 17.5 9.3
3 or more times 14.0 111
Mean number of days eat breakfast in past 7days 3.5(2.44) 4.9 (2.44) .003
Barriers to healthy behaviors (%strongly agree to agree)
%Too busy to exercise 29.8 29.6 .982
%Do not like feel when exercise 42.1 35.2 454
%Feel embarrassed exercising with others 50.9 444 498
%Do not feel safe walking in neighborhood 14.0 13.0 .869
%Eating healthy costs too much 24.6 27.8 .700
%Healthy food does not taste good 19.3 16.7 718
%Healthy food is not available 12.3 111 .848
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Variable Control (N =57) Intervention (N =54) p-vaJue*
Confident can do the following (%very confident)
%L ose weight 50.9 57.4 490
%Eat healthier 52.6 59.3 482
%Exercise most days 57.9 48.1 .304
%of time spent in MVPA each day 7 31.9 (8.76) 30.9 (11.82) 676
Mean number days physically active in past 7days (range 0 to 7) 3.6 (2.14) 3.4(2.11) 724
Mean total energy intake (range 119 to 4178 calories) 1797.5 (800.90) 1822.6 (901.54) .925
Mean BMI kg/m? (range 23.6 to 50.8) 31.6 (5.20) 30.7 (5.35) 242
Mean Body fat (%) (range 13.3 to 51.1) 35.0 (9.56) 34.4(9.41) 672
Mean BMI percentile (range 76.3%to 99.9%) 95.6 (4.37) 93.9 (5.77) 172
Mean BMI Z-score (range 0.72 to 3.05) 1.9 (0.48) 1.7 (0.52) 172
Mean waist circumference (cm) (range 39.0 to 133.8) 96.8 (12.02) 94.0 (14.77) 234

BMI Z, body mass index Z-score; MVPA, moderate to vigorous activity.

Page 15

*
The p-values derived from the Student’s independent t test for comparison of 2 means and chi-square test for independence for comparison of
responses to categorical variables between intervention and control conditions.

fAcceIerometer data were available for only 49 students in the intervention condition.
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