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Introduction
The alarming increase in obesity among children in the United States (Jolliffe, 2004) has
been accompanied by increases in the prevalence of hypertension (Muntner et al., 2004;
Sorof et al., 2004), type 2 diabetes (Bloomgarden, 2004), and the metabolic syndrome (Cook
et al., 2003; Duncan et al., 2004). Of particular concern is the disproportionate effect the
obesity epidemic has had on minority children, who have greater prevalence of obesity than
is seen in white children (Hedley et al., 2004) and are likely to shoulder much of the future
burden of weight-related morbidity and mortality (Davis et al., 2000) unless effective
treatments are found. While health care providers increasingly counsel patients about
obesity (Rao, 2005), one of their foremost questions remains how best to manage this
problem (Chien et al., 2006).

Identifying strategies to promote physical activity may be critical to stemming the tide of
obesity. Physical inactivity, which is implicated in the development of obesity, is closely
linked to cardiovascular risk factors independent of weight status among children (Andersen
et al., 2006; Brage et al., 2004) and adults (Farrell et al., 2002; Blair and Brodney, 1999).
However, despite the known benefits of physical activity, American youth are far from
meeting recommended activity goals and minority children are less active than white
children (YRBSS, 2004; NSCH, 2005). Most office-based interventions promoting physical
activity have not demonstrated sustained increases in activity levels (Madsen et al., 2007;
McCallum et al., 2006; Patrick et al., 2006; Saelens et al., 2002), in part because of child
preferences for group activities (Madsen et al., 2007). School-based interventions to increase
physical activity and reduce pediatric obesity have successfully reached children of diverse
backgrounds in a group setting but, with a few exceptions (Gortmaker et al., 1999; Spiegel
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and Foulk, 2006), have had little effect on obesity (Caballero et al., 2003; Harrell et al.,
1998; Resnicow et al., 1992; Webber et al., 1996; Sahota et al., 2001). In-school
interventions have cited insufficient dose of physical activity, due in part to academic
constraints during the school day, as a factor limiting their efficacy (Webber et al., 1996;
Caballero et al., 2003). Physical Education (PE) instructors in the U.S. have also cited the
low academic value of PE as a barrier to increasing activity during the school day (Barroso
et al., 2005).

The frequently sedentary after-school hours (Hofferth and Jankuniene, 2001) are a
promising venue in which to increase physical activity and reduce obesity among youth.
Recent studies promoting physical activity in the after-school setting have reported mixed
results regarding changes in weight status (Jago et al., 2006; Barbeau et al., 2007; Gutin et
al., 2008). Several studies have had low program attendance (Robinson et al., 2003; Yin et
al., 2005; Barbeau et al., 2007), a difficulty faced by many after-school programs (Dynarski
et al., U.S. Dept of Ed, 2003; Weisman and Gottfredson, 2001).

Established after-school programs promoting activity that have track records of high
attendance and retention could be community partners for primary care providers attempting
to address obesity among minority children. One such program, America SCORES Bay
Area (SCORES) is an after-school soccer and literacy program serving children who might
otherwise have limited access to extracurricular activities, including physical activity.
SCORES provides up to six hours a week of structured vigorous physical activity and
includes four hours of a curriculum promoting self-esteem and literacy, which positively
affect health behaviors and outcomes (Bandura, 1986; Schillinger et al., 2006). The
investigators of this study hypothesized SCORES would positively impact both cardio
respiratory endurance and reduce body mass index (BMI) and might have high enough
levels of attendance and retention to warrant a large randomized trial.

Methods
Subjects

This pilot study employed a one-group pre-test post-test design, assessing changes in BMI
and fitness over one school-year in 3rd to 5th grade children enrolled in SCORES in nine San
Francisco primary schools. All parents/ guardians signed consent forms for their children to
participate in SCORES, including anthropometric and fitness evaluations. Subjects gave
verbal assent to participate. SCORES staff members were trained in data collection and
collected all anthropometric and fitness data and provided investigators at the University of
California, San Francisco (UCSF) with a de-identified data set. The Committee on Human
Research at UCSF approved this study.

Description of Program
America SCORES began in Washington D.C. in 1994 with a concerned public-school
teacher who saw after-school time as an opportunity to improve student literacy and decided
to use soccer as a “hook” to draw children in. Over the last 16 years, the non-profit program
has developed a national curriculum and has expanded to 14 cities, including the San
Francisco Bay Area. Bay Area SCORES is conducted in 24 public primary schools selected
for having students with low academic performance and a high percentage of low-income
families. For eight weeks in the fall and ten weeks in the spring, children in the program
play soccer three days a week (two practice days with up to 2 hours of moderate-to-vigorous
physical activity and one inter-school game day with a warm-up period followed by a 1-hour
game) and performing community service or creative writing the remaining two days a
week. The program uses separate coaches for the soccer and literacy curricula, most of
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whom are teachers during the day at the same schools where they coach for SCORES. In the
spring, each team picks a community service project, which they execute under the guidance
of their writing coach. Such projects have included community food, clothing, and toy
drives, and neighborhood beautification activities. The program’s curriculum, focused on
literacy, leadership and teamwork skills, is identical for both genders, but all activities are
conducted separately for girls and boys to best match sports skills. Bay Area SCORES, in
existence for eight years, receives part of its funding from the Cities of San Francisco and
Oakland, with the balance coming from corporate and individual donors. SCORES coaches
recruit up to 17 girls and 17 boys in the fourth and fifth grades at each school, focusing on
children in need of literacy development and on those who might not have other
opportunities to participate in extra-curricular activities.

Procedure
Trained SCORES staff members collected BMI and fitness data from participants during the
2004-2005 school year at nine San Francisco schools at baseline (in the fall) and at follow-
up (after the spring session). Fitness was assessed using the 20-meter shuttle test, which has
been validated as a measure of aerobic capacity in children (Liu et al., 1992; Leger et al.,
1988). Anthropometric measures were taken with children in indoor clothes and shoes off:
weight was assessed to the nearest tenth of a kilogram using a portable electronic scale, and
height to the nearest tenth of a centimeter using a portable stadiometer (Seca model 214,
Seca, Hamburg, Germany).

Data Analysis
All analyses were performed in STATA version 8 (Statacorp LP, College Station, TX),
taking clustering by school into account. BMI was calculated as weight(kg)/height(m)2. BMI
z-scores were calculated using the 2000 CDC Growth reference data (Kuczmarski et al.,
2000; National Center for Health Statistics, 2002). BMI categories are: overweight (BMI
85th to 95thpercentile) and obese (BMI ≥ 95th percentile). Each subject’s predicted follow-
up BMI was calculated using each child’s baseline BMI z-score, assuming no change in z-
score (i.e. they stayed on their CDC growth curve).

Analysis included: a paired t-test to assess the significance of change in BMI z-score and
fitness from baseline to follow-up; two-group t-tests to compare change in BMI z-score and
fitness (total number of laps run) between different groups of children; multivariate
regression including attendance, race and baseline fitness and BMI z-score to assess the
effect of multiple variables on change in BMI z-score and change in fitness; and the
Wilcoxon signed-rank test to compare the proportion of children who were obese (based on
a BMI at or above the 95th percentile for age and sex) at baseline and at follow-up, after
participating in SCORES. Logistic regression was used to look for difference in baseline
variables between children with and without follow-up data and to look for predictors of
dropping out of SCORES.

RESULTS
Average daily attendance in the program was 90% during the fall session and 84% in the
spring. While there were no differences in attendance in the fall, in the spring session,
African-American children attended 75% of the time compared to 86% attendance among
other participants (p=0.018). Cumulative retention in the SCORES program is shown in
Figure 1. Over 95% of enrolled children completed the fall session; 91% of children who
started the spring session completed it. Compared to other participants, Latino children were
3.4 times less likely to drop out (95% CI 1.4, 8.4), adjusting for baseline fitness and BMI z-
score.
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Baseline measures were collected on 178 children (76% of the 233 children enrolled in the
fall). Baseline characteristics are presented in Table 1. Of note, at baseline 18% of children
were overweight and 34% were obese. Asian boys had the highest prevalence of obesity
(44%) followed by African-American boys (42%) and Latino boys (33%).

Of the 174 children completing the full year, follow-up measures were obtained on 128
children (74% of enrolled children), 91 of whom had baseline measures. There were no
differences in attendance, race, baseline BMI z-score, or fitness between children with and
without follow-up measures, but schools had significantly different rates of follow-up,
ranging from 43% to 100%.

Children significantly increased the maximum number of laps they could run from a mean
of 22 at baseline to 35 at follow-up (p<0.001), which correlates with a 2.6 ml/kg/min
increase in VO2 max (Leger et al., 1988). This improvement in fitness was significant for
children in each weight category (Figure 2). In a multivariate model including attendance,
race and baseline fitness and BMI z-score, lower fitness levels at baseline predicted greater
improvement in fitness over the school year (p=0.002), while higher baseline BMI z-scores
predicted lesser improvements in fitness (p<0.001). Race did not significantly predict
change in fitness although there was a trend for African-American children to show smaller
gains (on average eight shuttles less than other participants, p =0.099).

From baseline to the end of spring, BMI z-score decreased by 0.04 among all subjects
(p=0.103) and by 0.05 among obese children (p=0.079). Response to the intervention
differed significantly by race (p<0.05 for pair-wise comparisons), with Asian children
demonstrating the greatest decrease in BMI z-score (−0.23, p<0.001) and African-American
children demonstrating an increase in BMI z-score (+0.13, p=0.003) (Table 2). To put these
numbers in perspective, for a 10-year old boy with a BMI at the 85th percentile whose height
is increasing at the 50th percentile, a decrease in BMI z-score of 0.2 over 8 months translates
to a weight increase that is 1.4 kg less than would be expected based on the 2000 CDC
growth charts. For a similar boy with a 0.1 increase in BMI z-score over 8 months, it would
mean gaining 0.8 kg more than expected. Figure 3 shows actual change in BMI versus the
change that would be predicted had children remained on their growth curve (i.e. no change
in BMI z-score). Baseline BMI z-score, fitness and average daily attendance did not
significantly predict change in BMI z-score (modeled separately for African-American
children because of interaction). The percent of children who were obese declined from 33%
at baseline to 27% at follow-up (p=0.103).

DISCUSSION
While physicians can provide important information and encouragement about physical
activity and nutrition, when children leave the physician’s office they are exposed to
environments that do not encourage healthy choices. It is imperative to identify community
partners that provide programs that are consistent with a healthy lifestyle. The promising
results of this pilot study suggest that SCORES improves fitness among participants and
may reduce obesity amongst Latino and Asian children. While a few interventions to
prevent or address obesity have had success (Robinson, 1999; Barbeau et al., 2007), fewer
have shown any significant improvement in anthropometric measures. It is clear that much
work remains in addressing the obesity epidemic.

Compared to other interventions promoting physical activity in the after-school setting
(Barbeau et al., 2007; Melnyk et al., 2007; Robinson et al., 2003; Yin et al., 2005), SCORES
experienced high program attendance and retention within sessions. A major strength of this
pilot study is that it evaluates a pre-existing, community-based program that appears to be
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sustainable and appealing to children. These results warrant further research on larger,
diverse student populations to see if community-based programs of this type improve fitness
and slow progression to obesity.

The decreases in BMI z-score suggest that on average, obese Latino and Asian children in
SCORES gained almost 1 kilogram less than would be expected had they stayed on their
projected growth curve over the school year. On average, Asian children decreased their
BMI (though no child was considered underweight [BMI <5th percentile] at follow-up) and
Latino children demonstrated an increase in BMI half of that typically expected in this age
group (Figure 3). Furthermore, our results compare favorably to those seen in other
interventions: the mean change in BMI over the school year for SCORES participants was
0.39 kg/m2 (95% CI 0.19, 0.59) and in a large trial among mostly white children of the same
ages, the mean change in BMI over a school year was 0.29 kg/m2 in intervention subjects
and 0.71 kg/m2 in controls (Robinson, 1999).

As in the large CATCH study (Webber et al., 1996), African-American children in SCORES
experienced greater increases in BMI than did children of other ethnicities. The difference
by race may represent lower levels of engagement among African-American children, who
did have lower attendance rates and were more likely to drop out. Alternatively, the
differential results may reflect a higher growth rate and more advanced pubertal stage
(which was not assessed in this pilot study) among African-American children (Morrison et
al., 1994).

The prevalence of obesity decreased from 33% to 27% among children in this study. While
this decrease was not statistically significant, even small favorable changes in BMI with
lifestyle interventions have been correlated with significant improvements in metabolic
health (Kirk et al., 2005). Additionally, between 2001 and 2004, the prevalence of obesity
among California children in grades five, seven, and nine increased by six percent (CCPHA,
2005). Given this secular trend, improvements among SCORES participants might be
relatively greater when compared to their peers’ changes in prevalence of overweight. To
interpret these results with any certainty, a control group will be necessary. Planning is
underway for a controlled trial of SCORES to further evaluate its efficacy to prevent and
address obesity in minority children. A controlled trial would also address whether the
differences seen by race are due to different rates of growth at this age or to differential
effects of the program.

Incomplete data are a limitation to the validity of these results. While SCORES was
committed to undertaking an evaluation of their program, they were balancing the
competing priorities of program delivery with data collection. They reported that coaches
found it difficult to incorporate measures into busy and exciting game days (when most
measures were scheduled in order to centralize the evaluation process). They also reported
that a lack of coordination with schools (who scheduled field trips and special events on data
collection days) hindered the evaluation. Finally, discipline issues leading to short-term
suspension from SCORES for some children contributed to incomplete follow-up. However,
there did not appear to be differential loss to follow-up as there were no differences in
baseline measures (race, sex, BMI z-score and fitness) between children with and without
follow-up data. Similarly, among children who remained in the program, attendance did not
predict who would have complete data, suggesting that follow-up data were not
systematically biased to include more frequent attendees. Thus, the greatest impact of lack
of follow-up in this study is likely a decrease in power to see changes in BMI z-score.

A second limitation of this study is that participants in SCORES were recruited by coaches
and elected to enroll. Children who wouldn’t volunteer for SCORES might not benefit
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equally from the program. Nonetheless, overweight children – a crucial group to reach –
were both willing to enroll and showed the greatest decrease in BMI z-score. Additionally,
because SCORES provides free after-school care and has a focus on building literacy, some
children were likely to enroll due to parental interest in these aspects of the program, not
solely because of the child’s interest in soccer.

Recent evidence-based guidelines for physical activity in school-age youth recommend a
minimum of 60 minutes of daily moderate-to-vigorous physical activity that is both
developmentally appropriate and enjoyable (Strong et al., 2005). Community-based after-
school programs may provide realistic venues in which to achieve these goals in children of
all ethnicities, and thus help to narrow health disparities. Programs such as America
SCORES that have developed a national curriculum and expanded to multiple sites, have
proven their portability – a barrier new interventions will face once they’re proven effective.
SCORES has the potential to serve as a model for after-school programs focused on
improving fitness and reducing BMI, but further evaluation will be required to confirm and
further interpret these initial results.
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Figure 1.
SCORES Program Retention
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Figure 2.
Mean laps run at baseline and follow-up, by BMI category
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Figure 3.
Actual vs predicted change in BMI over 8 months by race
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Table 1

Baseline Demographics

N = 178 # or mean (% or SD) [range]

Female 86 (48%)

Age (years) 9.8 (0.9) [7.9 to 12.2]

BMI (kg/m2) 20.9 (4.9) [13.4 to 36.8]

BMI z-score* 1.01 (1.05) [-2.8 to 2.8]

Normal Wt 86 (48%)

Overweight 32 (18%)

Obese 60 (34%)

Race

 Latino 86 (48%)

 Asian 46 (26%)

 African-American 32 (18%)

 White 1 (1%)

 Other/Unknown 13 (7%)

*
BMI z-scores of 0, 1.036 and 1.645 are equivalent to the 50th, 85th and 95th percentiles, respectively. A BMI z-score of 2.31 or greater is above

the 99th percentile.
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