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Introduction
Engaging in regular physical activity is widely accepted as an 

effective preventative measure for a variety of obesity-related chronic 
diseases including diabetes, metabolic syndrome and cardiovascular 
disease. However, many underserved children do not meet these 
recommendations. Rather, they are spending the majority of their 
leisure time engaging in sedentary activities (e.g. playing video games 
or watching television [TV]). In the United States [1] and Canada 
[2] children and youth spend an average of 6 to 8 hours a day being 
sedentary. Data from such studies also suggest that the greatest 
decrease in physical activities occurs during early to late adolescence, 
a critical period of child growth and development. This decrease 
correlates with the increasing number of children who are overweight 
(Body Mass Index [BMI] > 84th - 94th percentile) or obese (BMI > 
95th percentile) [3]; where globally, in 2010, approximately 42 million 
children under the age of five were overweight [4], and in the United 
States, the percentage of overweight school-aged children (aged 5-14 
years) has doubled in the last 30 years, from 15% to 32% [5]. Of concern 
are the disproportionate rates of childhood obesity among racial/ethnic 
minority groups, particularly Black/African-American, Hispanic/
Latinos, boys, and those from a lower Socio Economic Status (SES) 
[6-8]. For both children and adolescents, physical activity includes 
physical education, recreation, games, sports, or planned exercise, 
in the context of school, family, and community activities. Regular 
physical activity improves muscular strength, builds healthy bones and 
muscles, increases endurance, reduces the risk for developing chronic 
disease risk factors, improves self-esteem, and reduces stress and 
anxiety [9]. Beyond these known health effects, physical activity may 
also have beneficial influences on academic performance [10].

The importance of collaborations in tackling childhood 
obesity

Children and youth have very little control over their physical 
activity options and food choices, particularly in the obesogenic 
environment of low SES communities. Schools serve as an excellent 
venue to provide students with the opportunity for daily physical 
activity and to teach the importance of regular physical activity in 
order to build skills that support active lifestyles [11-13]. Schools 
have access to school nurses who can provide screening, counseling 
and continuum of care [11-13]. In contrast to clinical programs, 
school programs can be delivered at little or no cost to families and 
can reach low-income urban children who otherwise might not receive 
treatment. Consequently, community-university collaborations 
targeting obesity prevention are increasingly being pursued, as they 
have the potential to bridge resources and to reach a greater number of 
individuals than either partner could accomplish alone. Community-
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Based Participatory Research (CBPR) has been recommended as an 
effective way to bring collaborative stakeholders from the university 
and the community together and create partnerships to prevent health 
disparities in childhood obesity. 

School-based obesity prevention programs are most effective if they 
follow a coordinated, comprehensive program for school health. The 
comprehensive health program model for schools [14] consists of eight 
interacting components: school-health services; school counseling 
and psychology programs; school-health environment; school health 
instruction (e.g. curriculum); school physical education; school food 
service; school-site health promotion programs for faculty and staff; 
and integrated and linked community and school health-promotion 
efforts. This model lends itself well to obesity prevention efforts in the 
school and has been adopted by the Centers for Disease Control as a 
critical program model for all schools [15].

Physical activity in children generally consists of activities done 
during leisure time, physical education at school, riding their bikes 
or scooters, and activity related to everyday life tasks, such as eating 
or taking a bath. Such activity has been termed Leisure-Time Physical 
Activity (LTPA) [16]. Watching TV, computer use and playing video-
games, are also components of leisure time and have been considered 
to be a good indicator of sedentary behavior [16]. Television watching 
has been cross-sectionally related to childhood adiposity in several 
epidemiological studies [17,18]. Television, along with other sedentary 
behaviors, may contribute to obesity by competing with more 
physically active behaviors [19]. Increasing leisure time activities 
such as mild, moderate or physical activity, and reducing sedentary 
behaviors, such as TV viewing and computer and/or video game use 
is a recommended goal in childhood obesity prevention and treatment 
[19, 20]. Despite this recommendation, there is a relative paucity of 
published studies that assess the impact that comprehensive school-
based obesity prevention programs have on LTPA, especially among 
urban, low-income, overweight children.

Given this background, the present study among high risk, inner-
city, early elementary school children was done to evaluate the impact 
of a coordinated comprehensive school health program that was 
culturally and linguistically responsive, family-centered, and lifestyle 
focused, on weight loss and LTPA. It was hypothesized that those 
participating in the intervention would have increased in vigorous 
daily physical activity, decreased TV viewing, and sustained weight 
loss, as indicated by lower BMI z-scores, between baseline and the 
12-month follow-up.

Materials and Methods
Participants

Students (N = 251) were English or Spanish-speaking, had a BMI 
between the 85th and 94th percentile, were between 8-12 years of 
age and had no physical limitations that prevented regular exercise. 
Children and their parents assented/consented to participate in line 
with institutional review board requirements (assents/consent forms 
were translated into Spanish for Spanish-speaking parents).

Procedures

The study was a parallel-group, cluster, randomized control trial. 
Between January 2008 and September 2010, students were recruited 
from five underserved elementary schools in Los Angeles, CA. Between 
January and April 2008, letters were sent to all elementary schools in the 
Downtown Los Angeles area. Schools were similar in ethnicity, gender 

breakdown, and SES (as measured by percent use of the free/reduced 
meal program), whereas all schools had a student population of at least 
50% utilizing the free/reduced cost meals program (Table 1). The first 
five schools that responded to the letter and signed a Memorandum of 
Understanding (MOU) created by the CAB were enrolled in the study. 
The study design included repeated measures at the individual student 
level, where questionnaire data and anthropometric measures were 
collected by trained research staff at the school sites at baseline (pre-
intervention), at the completion of the intervention phase (4 months), 
and at 12 months post-intervention. Students were compensated for 
their time with small tokens (stickers and/or a small toy). Parents were 
compensated for their time with a small token ($10 grocery store gift 
card). 

A community-based participatory research conceptual framework 
was used. This framework, created by Jones and colleagues, was called 
Community-Academic Partnered Participatory Research (CPPR) 
[21,22]. CPPR emphasizes equal partnership for community and 
academic partners, while building capacity for partnered planning 
and implementation of research-based programs. A collaborative 
partnership between the University of California, Los Angeles, and Los 
Angeles-based underserved communities was established over an eight-
year period, and subsequently, a research study, Kids Health Research 
Study, was developed. In accordance with the CPPR framework, a 
Community Advisory Board (CAB), composed of 14 active community 
stakeholders (including academicians, school administrators, teachers 
and parents, and parent association members), was formed and met 
quarterly to advise the researchers on all phases of the research study 
design, recruitment, retention, and dissemination of information 
[22,23]. The study was approved by the University of California Los 
Angeles Institutional Review Board, the ethical and research governing 
body.

Once enrolled, schools were randomly assigned to either the Kids 
N Fitness© intervention group (KNF©) (2 schools) or to the General 
Education (GE) group (3 schools) utilizing urn randomization [24] 

Assessed for eligibility (n = 335)

Excluded (n = 30)
♦   Lost to contact before consent 

procedure (n = 10)
♦   Did not meet inclusion criteria (n = 20)

Analyzed (n = 121)

Excluded from analysis (n = 0)
 

Post Intervention: Lost to follow-up (n = 3)

12 month: Lost to follow-up (n = 27)

Allocated to Kids N Fitness (KNF) intervention (n = 165)
♦ Received at least 50% of intervention (n = 121) 
♦ Received less than 50% of intervention (n = 44) 
 

Post Intervention: Lost to follow-up (n = 7)

12 month: Lost to follow-up (n = 24)

Allocated to General Education (GE) (n = 140)
♦ Received at least 50% of intervention (n = 130) 
♦ Received less than 50% of intervention (n = 10) 

Analyzed (n = 130)

Excluded from analysis (n = 0)
 

Allocation 

Analysis 

Follow-Up 

Randomized (n = 305)

Enrollment 

Table 1: CONSORT Table - Flow diagram of recruitment and attendance.
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to ensure balancing of groups, the urn randomization was based on 
baseline characteristics including gender, race and SES. The general 
education group participated in the standard physical activity 
program given by their respective schools and did not receive any 
physical or nutritional education. The KNF© intervention group had 
two components, a family-centered educational lifestyle program 
plus environmental interventions at the school site. The intervention 
components were developed by the study team, which included a 
nutritionist, an advanced practice nurse, registered nurses, an exercise 
physiologist, a psychologist, and trained community health workers 
from the local schools. Once developed, it was reviewed by the CAB 
and pre-tested with 25 youth, who also provided cultural and linguistic 
modifications. 

Intervention fidelity

Once approved by the CAB, research team members were trained 
on all aspects of the intervention. To ensure fidelity of the intervention, 
team members were trained to implement protocols through full-
day in-person training. They used a checklist of the course contents 
to ensure that protocols were consistently followed. They also rated 
how well the material was covered. The checklist was used during 
classroom observations. If research team members were not following 
the protocol they were given assistance and, if necessary, retrained 
(<10% of classes). 

The Kids N Fitness (KNF©) program

KNF© is a 6-week after-school program for parents and their 
children, with weekly 90-minute sessions conducted by a registered 
nurse, trained community health workers, and a physical education 
specialist. Sessions consisted of three components: physical activity, 
nutrition education/behavior modification, and family involvement 
through parental education classes on physical activity and nutrition 
and a parent support group where parents discussed challenges and 
facilitators of diet and exercise modification. The major focus of the 
culturally and developmentally appropriate physical activity education 
component was on reducing sedentary behaviors that may compete 
with physical activity, including TV viewing, and computer and video 
game use. All sessions and materials were in both English and Spanish. 
Students and parents were compensated for their time after each 
session that they attended with 1 small token per session. 

Environmental activities: school and community involvement

Environmental interventions at the school/community-level 
included (1) establishing partnerships with local community clinics 
who provided on-site health and mental health services for the children; 
(2) a School Health Advisory Council (Advisory Council) made up of 
representatives from the University, school administrators and staff, 
parents and community partners that created and promoted School 
Wellness Policies involving physical activity and dietary changes; 
(3) staff professional development seminars taught by research team 
members on nutrition and activity; and (4) home-level activities that 
included parental outreach via bi-monthly educational newsletters 
created by the Advisory Council that were mailed to parents homes. 

Measurements and Instruments
Demographics

Parents/Guardians completed a demographic form utilizing 
questions from the 2006 Behavioral Risk Factor Surveillance System 
Questionnaire (BRFSS), which included race/ethnicity, marital status, 
education level, income level, health status, child diagnosed by an 

MD with asthma, and child still with asthma. Students completed 
the demographic section of the Child and Adolescent Trial for 
Cardiovascular Health (CATCH) and the School Physical Activity and 
Nutrition (SPAN) Student Questionnaire, which included questions on 
date of birth, age, gender, primary language spoken, and race/ethnicity 
(Table 2). Questionnaires were in both English and Spanish.

Body composition

Subjects’ weight measurements were obtained to the nearest 0.1 kg 
using a Detecto electronic weight scale that was calibrated daily. Heights 
were measured in 0.1 cm increments using a Harpenden stadiometer. 
BMI values (kg/m²) and associated z-scores were calculated using Epi 
Info software developed by the CDC [3]. 

Anthropometric measures

Resting blood pressure was obtained via the LifeSource UA-
100 Aneroid sphygmomanometer, which was calibrated prior to 
measurements (utilizing appropriate pediatric or adult-sized cuff). To 
measure waist circumference, a cloth tape measure was placed around 
the abdomen horizontally at the midpoint between the highest point 
of the iliac crest and the lowest part of the costal margin in the mid-
axillary line. Measurements were performed three times and averaged 
for analyses.

Physical activity behaviors

Physical activity in children generally consists of activities done 
during leisure time, physical education at school, getting to and 
from school, and activity related to everyday life tasks. Of all of these 
variables, leisure-time physical activity (LTPA) exhibits the largest 
variations among the different age and sex groups studied [16]. 
Consequently, in the present study LTPA was chosen as an overall 
indicator, and LTPA behaviors were assessed using the CATCH SPAN 
Questionnaire, utilizing 5 items in the areas of daily vigorous physical 
activity, daily mild to moderate physical activity, TV use, computer 
use, and video game use (Table 3). Acceptable reliability and validity of 
the instruments was determined during testing in a diverse sample of 
96 elementary schools [25]. Internal consistency for activity behavior 
questions was α = 0.85.

Data analysis

Baseline characteristics were compared using t-tests for 
continuous variables and chi-square tests for categorical variables. 
Data were analyzed under the intent-to-treat principle whereby all 
randomized subjects were analyzed in the group to which they were 
randomized [26]. The intent-to-treat analysis was performed on all 305 
randomized subjects. This included 30 children who were randomized 
and participated in the intervention but were lost to follow-up. For 
the primary analysis, a mixed model of repeated measures analysis 
(adjusted for baseline scores, child’s race, and parental marital status) 
was used to evaluate changes in outcomes over time and to compare 
these changes between KNF and GE groups. This model provides 
unbiased estimates of time and treatment differences in outcomes, 
assuming missing data are Missing At Random (MAR) [27], i.e., given 
the observed outcomes and covariates, missing data are not dependent 
on unobserved values [28]. Predicted least square means was used to 
calculate changes from baseline to 4 months and 12 months in each 
outcome of interest over time across both groups and by groups. A 
p-value of < 0.05 was deemed significant. All analyses were performed 
in SAS V9.1 [29]. A power analysis showed that for assessing program 
differences in change over time for student-level outcomes, the sample 
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size of approximately 130 students will allow detection of moderate 
effects (approximately d = 0.65-0.75) in repeated measures analyses, 
accounting for cluster randomization [30]. 

Results

Demographics

Of the 305 students initially enrolled in the KNF© program, 251 
students (82%) attended at least half of the sessions and therefore 
constituted the study cohort. There were 121 students assessed at 
baseline in the KNF© group and 130 in the GE group. Both groups 
were similar in that there were more girls, more students from the 4th 
grade, and more parents with an elementary school education. The 
parents had an annual income at or below the federal poverty level of 
0-$15K/year (Table 2). 

Thirty students (25%) were lost to follow-up at 12 months in the 
KNF© group, compared to 31 students (23%) in the GE group (p = 
0.75). Students who were lost to follow-up, compared to those who 
completed the study, were more likely to be older (50.1% vs. 42.3%), 
Spanish-speakers (70% vs. 61%) (p = 0.028) and had higher TV-viewing 
behaviors (39% vs. 22%) (p = 0.015)

Anthropometric outcomes 

There were no significant baseline anthropometric group 
differences between the KNF© and GE Groups (Table 3). However, 

there was a significant decrease between the KNF© and GE groups 
from baseline to 4 months and the effect was sustained at 12 months 
for BMI, KNF group difference of – 2.80 (p = 0.05) and BMI z-score 
difference of -0.19 (p = 0.04). 

Leisure-Time Physical Activities (LTPA) 

At baseline, there were significant group differences for vigorous 
daily physical activity (p = 0.05) and mild-moderate physical activity 
(p = 0.05) (Table 4). The multivariate analysis revealed that there was 

KNF Group
(n = 121)

GE Group
(n = 130) p-valuea

Age, mean (SD) 9.2 (1.6) 9.3 (1.1) 0.12
Grade, Mean (SD) a 4.2 (1.2) 4.4 (1.5) 0.02
Gender a 0.04
      Male, N (%) 51 (42) 50 (41)
      Female, N (%) 70 (58) 80 (59) 0.01
Primary Spanish Speaking, N (%) 70 (53) 73 (52)
Diagnosed with Asthma, N (%) 15 (12.4) 16 (12.3)
Child Race/Ethnicity, N (%)b 0.32
      Black or African American 5 (3) 5 (3) 0.01
      Hispanic/Latino 116 (97) 120 (99)
      Mexican/Mexican American 115 (95) 120 (99) 0.33
Caregiver Gender - Female 70 (58) 72 (55) 0.02
Caregiver Education, N (%)c

      1-8th grade 36 (44) 30 (45)
      9-11th grade 16 (22) 9 (19)
      Grade 12 or GED 24 (32) 28 (34)
      College 1-4 years 4 (2) 3 (2)
Caregiver Marital Status, N (%)d 0.03
      Single Parent Household e 27 (39) 30 (43)
      Married 43 (61) 40 (57)
Caregiver Income, N (%)c 0.01
       0-$15K 45 (56) 43 (61)
      $15K-$25K 35 (44) 27 (39)
aP <.05 by from t test (age and grade) or χ² (all others) 
bRacial/Ethnicity Categories Taken from include Coordinated Approach To Child 
Health (CATCH) School Physical Activity and Nutrition (SPAN) Student Question-
naire, include American Indian or Alaska Native, Asian, Black or African American, 
Latino or Hispanic [if Latino/Hispanic are they Mexican or Mexican-American], 
Native Hawaiian or Other Pacific Islander, White, non-Hispanic, non-Latino and 
Other).  KNF Group: Other -5 (4%); 
cCaregiver (e.g., parent/guardian) KNF group N = 80; GE Group N = 70
dSingle Parent household = Divorced, Separated, Member of Unmarried Couple; 
KNF Group Missing = 10. 

Table 2: Baseline (Pre-Intervention) Demographic Characteristics by Group.

KNF Group 
Pre-Intervention 
(N = 121) 

GE Group
Pre-Intervention 
(N = 130) p-valueb

Mean (SD) Mean (SD)
Anthropometric measures
BMI (kg/m²) a 21.89 (6.26) 21.25 (6.68) 0.02
BMI Z-score a .98 (.50) 1.00 (.78) 0.01
Waist Circumference 26.91 (4.16) 26.82 (3.91) 0.89
Leisure Time Physical Activity 
Vigorous daily PAc,d 1.51 (.50) 1.55 (.69) 0.01
Mild-Moderate PAc,e                                     1.32 (.47) 1.38 (.40) 0.01
TV Viewing f 1.32 (.47) 1.35 (.38) 0.04
Computer Use g 1.21(.41) 1.18 (.49) 0.03
Video Game Useh 1.02 (.33) 1.05 (.39) 0.98

aBMI- Body Mass Index
bP <.05 by t test
cPA = Physical Activity
dDaily Vigorous Physical Activity- “On how many of the past 7 days did you exer-
cise or take part in physical activity that made your heart beat fast and made you 
breathe hard for at least 20 minutes?” (For example: basketball, soccer, running 
or jogging, fast dancing, swimming laps, tennis, fast bicycling, or similar aerobic 
activities).” (Source: CATCH SPAN)
eDaily Mild-Moderate Physical Activity- “On how many of the past 7 days did you do 
any exercise that did not make your heart beat fast and did not make you breathe 
hard for at least 30 minutes?” (For example: fast walking, slow bicycling, skating, 
pushing a lawn mower, or mopping floors.) (Source: CATCH SPAN)
f T.V. Viewing- “Yesterday, how many hours did you watch TV or video movies away 
from school?” (Source: CATCH SPAN)
gComputer Use-“How many hours per day do you usually spend on the computer 
away from school?”  (Time on the computer includes time spent surfing the Internet 
and instant messaging). (Source: CATCH SPAN)
hVideo Game Use- “How many hours per day do you usually spend playing video 
games like Nintendo®’, Sega®, PlayStation®, Xbox®, GameBoy® or arcade games 
away from school?”  (Source: CATCH SPAN)

Table 3: Baseline Outcome Data between KNF Intervention and GE Groups.

KNF GROUP GE GROUP

p-valueb12-Month Follow-
up

12-Month Follow-
Up
(N = 99)

Anthropometric Measures
BMI (kg/m²)a -2.80 (-4.31, -1.25) 1.23 (-4.12, 3.41) 0.05
BMI Z-scorea -0.19 (-0.38, 1.01) 0.58 (-1.08, 1.09) 0.04
Waist Circumference -0.03(-1.21, 1.02 ) 0.94 (0.30, 1.51) 0.09
Blood Pressure 0.02 (0.01-1.12) 0.10 (0.09-2.12) 0.58
Leisure Time Physical Activity                              
Vigorous Daily PAc 2.52 (1.98, 9.18) 0.10 (-0.40, 0.70) 0.02 
Mild-Moderate Daily PAc 1.50 (-0.01, 1.21) 0.80 (-0.49, 0.52) 0.03
TV Viewing Computer -1.90 (-3.10, -0.60) 0.05 (-1.57, 1.80) 0.02
Use Video -0.50 (-0.31, 2.11) 0.14 (-0.21, 1.21) 0.03
Game Use -0.07 (-1.09, 1.30) 0.10 (-0.44, 0.75) 0.21

aBMI- Body Mass Index
bP <.05 by t test; sustained significance at the 12-month follow-up visit
cPA = Physical Activity

Table 4: Mixed Model Analysis of Outcomes between KNF and GE Groups by 
Gender: Changes from Baseline (95% CI).
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a significant increase from baseline to 4 months and the effect was 
sustained at 12 months for vigorous daily physical activity, an increase 
of 2.52 (p = 0.02) and a mild-moderate increase of 1.50 (p = 0.03) for 
daily physical activity. There was a significant decrease from baseline 
to 4 months and the effect was sustained at 12 months for computer 
use, decrease of -0.50 (p = 0.03) and TV viewing, a decrease of -1.90 (p 
= 0.02), but not for video game use (p = 0.21). As compared to English 
speakers, Spanish-speaking students had significant increases in 
vigorous daily physical activity (p = 0.02), but not mild-moderate daily 
physical activity (p = 0.25) (Results not shown). Children with asthma 
had significant decreases in vigorous (p = 0.05) and mild-moderate 
daily physical activity (p = 0.05) from baseline to 4 months and the 
effect was sustained at 12 months (Results not shown).

Discussion
This study adds to the evidence that community-university 

partnerships, which provide a comprehensive, culturally and 
linguistically school-based obesity prevention program, can be effective 
in addressing leisure time physical activity by improving health and 
fitness and decreasing sedentary behaviors among high-risk, low-
income, young children. This study is unique in that it is one of few 
studies in this population that showed sustained improvements over 
a 12-month period of time. All intervention participants fulfilled the 
hypothesis of sustaining substantial weight loss, as indicated by BMI 
z-scores, increasing vigorous daily activity, and decreasing TV-viewing 
time. Additionally, intervention participants achieved sustained 
increases in mild-moderate daily physical activities and decreases 
in computer time. These results are partially shared in the literature 
[18,31-33]. School-based intervention studies with young children in 
grades 2-4 show similar post intervention results of children in the 
intervention group with statistically significant relative decreases in 
BMI and decreases in TV viewing [18,31]; however, the studies show 
no changes in moderate-vigorous physical activity [18,32]. 

Differences between the current study and the literature may be 
due to differences in the study population (e.g., racial/ethnic or gender 
differences). For example, some studies focused only on African-
Americans or only on girls [31]. The differences may also be related 
to varying intervention components. Some studies focused on an 
intervention that utilized a promotora or community-health worker 
only model [33]. Other studies focused their intervention on one specific 
form of activity, such as dance [31] or TV-viewing reduction or video 
game reduction [18]; others used a combination of 2-3 activities [34,35]. 
One study included multiple components, including the environmental 
activity of a school-based committee, to assist with recommendations 
for improvements in nutrition and physical activity [36]. However, 
the current study utilized several key components in their education 
including mild, moderate and vigorous physical activity, nutrition 
education for parents and children, and environmental activities that 
focused on educating school administrators, faculty, and parents and 
creating policy changes to meet the desired outcomes. Another unique 
distinction from previous studies was the use of community-academic 
partnerships through the CAB to help lead and tie-in each segment of 
the activities. Thus, the CAB became the catalyst and the tie that bound 
the community-academic partnership [37] and all activities related to 
the Kids Health Research Study.

It is now known that children and adolescents have health-
enhancing effects from continuous forms of vigorous physical 
activity that the CATCH questionnaire was designed to assess [38]. 
Thus, physical activity guidelines that have changed to the current 

recommendations are for young people to accumulate 60 minutes 
of at least moderate intensity activity on most days of the week [39]. 
This current study showed that through a community-university 
partnership that supported the comprehensive school-based obesity 
prevention program outlined in the study, these recommended goals 
can be achieved. 

There are some limitations that should be taken into account 
in the interpretation of the data. First, the sample population was 
predominately Latino, therefore the generalizability to other racial/
ethnic and regional groups may be limited, and future studies should be 
done in various groups to assess changes in BMI z-scores and activity 
behaviors. A major limitation of the study was the attendance and 
retention of participants, especially at the 12-month follow-up period. 
Poor retention is a common phenomenon in many healthy-living 
programs in both children and adults, especially among racial/ethnic 
minority populations [40]. There are several possible reasons for this 
low retention in attendance. The schools involved were in the inner-
city with low test scores in reading and math and high absenteeism. 
Students routinely were pulled from after school programs to attend 
tutorial reading and math classes in order to improve mastery test 
scores. In addition, coming from low SES schools, students and parents 
were not given monetary incentives, and parents who needed to work 
had to rush home from work to participate in the after school program, 
making it difficult for them to attend. The programs were funded 
through research grants, and while incentives were provided based on 
recommendations of the CAB, which included healthy snacks and a full 
dinner with each session, as well as educational and physical activity 
equipment, perhaps schools and their community partners could come 
up with additional incentives that might encourage more participation.

Conclusion
The literature recommends that population-based interventions 

directed towards childhood obesity prevention should target physical 
activity and nutrition behaviors, as well as reduction in TV viewing. 
The current study concurs with this recommendation and shows that a 
comprehensive, culturally and linguistically appropriate school-based 
intervention, which includes physical activity and nutrition education, 
can not only increase mild-vigorous physical activity and decrease TV 
viewing, but can also decrease computer time use. More intervention 
studies among low-income, racial/ethnic populations need to be 
conducted to address these issues, as well as the issue of reducing time 
associated with video game playing.

Acknowledgement

The authors would like to acknowledge all community school, community 
health workers and research students who helped to make this research study 
possible. This work was partially supported by a grant from the NIH/NCMHD Loan 
Repayment Program and a grant from the Robert Wood Johnson Foundation 
[Grant No. 64195]. 

References

1. Whitt-Glover MC, Taylor WC, Floyd MF, Yore MM, Yancey AK, et al. (2009) 
Disparities in physical activity and sedentary behaviors among US children and 
adolescents: prevalence, correlates, and intervention implications. J Public 
Health Policy 30 : S309-S334. 

2. Colley RC, Garriguet D, Janssen I, Craig CL, Clarke J, et al. (2011) Physical 
activity of Canadian children and youth: accelerometer results from the 2007 to 
2009 Canadian Health Measures Survey. Health Rep 22: 15-23.  

3. Kuczmarski RJ, Ogden CL, Guo SS, Grummer-Strawn LM, Flegal KM, 
et al. (2002) 2000 CDC Growth Charts for the United States: methods and 
development. Vital Health Statistics 11 1-190. 

4. World Health Organization (2010) The WHO Global Strategy on Diet, Physical 

http://www.ncbi.nlm.nih.gov/pubmed/19190581
http://www.ncbi.nlm.nih.gov/pubmed/19190581
http://www.ncbi.nlm.nih.gov/pubmed/19190581
http://www.ncbi.nlm.nih.gov/pubmed/19190581
http://www.ncbi.nlm.nih.gov/pubmed/21510586
http://www.ncbi.nlm.nih.gov/pubmed/21510586
http://www.ncbi.nlm.nih.gov/pubmed/21510586
http://www.ncbi.nlm.nih.gov/pubmed/12043359
http://www.ncbi.nlm.nih.gov/pubmed/12043359
http://www.ncbi.nlm.nih.gov/pubmed/12043359


Citation: Wright K, Norris K, Suroto Z, Giger J (2012) Combating Disparities in Leisure Time Physical Activity in Underserved Children through 
Community-Academic Partnerships and a Comprehensive School-Based Program. J Obes Wt Loss Ther 2:125. doi:10.4172/2165-
7904.1000125

Page 6 of 6

Volume 2 • Issue 3 • 1000125J Obes Wt Loss Ther
ISSN: 2165-7904 JOWT, an open access journal

Activity and Health. Geneva: Switzerland.

5. Ogden CL, Carroll MD, Curtin LR, Lamb MM, Flegal KM (2010) Prevalence of 
obesity trends in body mass index in US children and adolescents, 1999-2010. 
JAMA 307: xdc 1480a-1542. 

6. Wang Y, Beydoun MA (2007) The obesity epidemic in the United States--
gender, age, socioeconomic, racial/ethnic, and geographic characteristics: a 
systematic review and meta-regression analysis. Epidemiol Rev 29: 6-28.

7. Ogden CL, Lamb MM, Carroll MD, Flegal KM (2010) Obesity and socioeconomic 
status in children and adolescents: United States, 2005-2008. NCHS Data Brief 
1-8.

8. Wright KN (2011) Influence of body mass index, gender, and Hispanic ethnicity 
on physical activity in urban children. J Spec Pediatr Nurs 16: 90-104. 

9. Goldfield GS, Epstein LH, Kilanowski CK, Paluch RA, Kogut-Bossler B (2001) 
Cost-effectiveness of group and mixed family-based treatment for childhood 
obesity. Int J Obes Relat Metab Disord 25: 1843-1849.

10. Oude Luttikhuis H, Baur L, Jansen H, Shrewsbury VA, O’Malley C, et al. (2009) 
Interventions for treating obesity in children. Cochrane Database Syst Rev 1: 
CD001872. 

11. Hoelscher DM, Feldman HA, Johnson CC, Lytle LA, Osganian SK, et al. (2004) 
School-based health education programs can be maintained over time: results 
from the CATCH Institutionalization study. Prev Med 38: 594-606. 

12. Kelder S, Hoelscher DM, Barroso CS, Walker JL, Cribb P, et al. (2005) The 
CATCH Kids Club: a pilot after-school study for improving elementary students’ 
nutrition and physical activity. Public Health Nutr 8: 133-140.

13. Pratt CA, Stevens J, Daniels S (2008) Childhood obesity prevention and 
treatment: recommendations for future research. Am J Prev Med 35: 249-252. 

14. Summerbell CD, Ashton V, Campbell KJ, Edmunds L, Kelly S, et al. (2003) 
Interventions for treating obesity in children. Cochrane Database Syst Rev 
CD001872. 

15. Centers for Disease Controla dn Prevention (2003). Promising Practices in 
Chronic Disease Precvention and Control: A Public Health Framework for 
Action. Atlanta, GA: Department of Health and Human Services: 2-25.

16. Guillaume M, Lapidus L, Björntorp P, Lambert A (1997) Physical activity, 
obesity, and cardiovascular risk factors in children. The Belgian Luxembourg 
child study II. Obes Res 5: 549-556. 

17. Armstrong CA, Sallis JF, Alcaraz JE, Kolody B, McKenzie TL, et al. (1998) 
Children’s television viewing, body fat, and physical fitness. Am J Health 
Promot 12: 363-368.

18. Robinson TN (1998) Does television cause childhood obesity? JAMA 279: 959-
960. 

19. Robinson TN (1999) Reducing children’s television viewing to prevent obesity: 
a randomized controlled trial. JAMA 282: 1561-1567. 

20. Janssen I, Leblanc AG (2010) Systematic review of the health benefits of 
physical activity and fitness in school-aged children and youth. Int J Behav Nutr 
Phys Act 7: 40. 

21. Oja P, Bull FC, Fogelholm M, Martin BW (2010) Physical activity 
recommendations for health: what should Europe do? BMC Public Health 10: 
10.

22. Wells K, Jones L (2009) “Research” in community-partnered, participatory 
research. JAMA 302: 320-321. 

23. Wright K, Jones L, Hogan V (2010) A roadmap for authentic community/
academic engagement for developing effective community preterm birth 
education. Ethn Dis 20: S2-77-82. 

24. Stout RL, Wirtz PW, Carbonari JP, Del Boca FK (1994). Ensuring balanced 
distribution of prognostic factors in treatment outcome research. J Stud Alcohol 
Suppl 12: 70–75.

25. McKenzie TL, Nader PR, Strikmiller PK, Yang M, Stone EJ, et al. (1996) School 
physical education: effect of the child and adolescent trial for cardiovascular 
health. Prev Med 25: 423-431. 

26. O’Brien SH, Holubkov R, Reis EC (2004) Identification, evaluation, and 
management of obesity in an academic primary care center. Pediatrics 114: 
e154-159.

27. Rubin DB (1975) Inference and missing data. Biometrika 63: 581-592.

28. Economos CD, Hyatt RR, Goldberg JP, Must A, Naumova EN, et al. (2007) A 
community intervention reduces bmi z-score in children: Shape up somerville 
first year results. Obesity (Silver Spring) 15: 1325-1336. 

29. SAS/STAT 9.1: User’s Guide (2004) Cary, NC: SAS Institue Inc.

30. Raudenbush SW (1997) Statistical analysis and optimal design for cluster 
randomized trials. Psychol Methods 2: 173-185.

31. Robinson TN, Killen JD, Kraemer HC, Wilson DM, Matheson DM, et al. (2003) 
Dance and reducing television viewing to prevent weight gain in African-
American girls: the Stanford GEMS pilot study. Ethn Dis 13: S65-S77.

32. Sahota P, Rudolf MC, Dixey R, Hill AJ, Barth JH (2001) Randomised controlled 
trial of primary school based intervention to reduce risk factors for obesity. BMJ 
323: 1029-1032.

33. Crespo NC, Elder JP, Ayala GX, Slymen DJ, Campbell NR, et al. (2012) Results 
of a multi-level intervention to prevent and control childhood obesity among 
Latino children: the aventuras para niños study. Ann Behav Med 43: 84-100. 

34. Steckler A, Ethelbah B, Martin CJ, Stewart D, Pardilla M, et al. (2003) Pathways 
process evaluation results: a school-based prevention trial to promote healthful 
diet and physical activity in American Indian third, fourth, and fifth grade 
students. Prev Med 37: S80-S90. 

35. Wiecha JL, El Ayadi AM, Fuemmeler BF, Carter JE, Handler S, et al. (2004) 
Diffusion of an integrated health education program in an urban school system: 
planet health. J Pediatr Psychol 29: 467-474. 

36. McKenzie TL, Sallis JF, Rosengard P (2009) Beyond the stucco tower: design, 
development, and dissemination of the SPARK physical education programs. 
Quest 61: 114-127.

37. Wright KN, Williams P, Wright S, Lieber E, Carrasco SR, et al. (2011) Ties that 
bind: creating and sustaining community-academic partnerships. Gateways: Int 
J of Comm Res and Engmnt 4: 83-99.

38. Pate RR, Freedson PS, Sallis JF, Taylor WC, Sirard J, et al. (2002) Compliance 
with physical activity guidelines: prevalence in a population of children and 
youth. Ann Epidemiol 12: 303-308. 

39. Strong WB, Malina RM, Blimkie CJ, Daniels SR, Dishman RK, et al. (2005) 
Evidence based physical activity for school-age youth. J Pediatr 146: 732-737.

40. Bautista-Castaño I, Molina-Cabrillana J, Montoya-Alonso JA, Serra-Majem 
L (2004) Variables predictive of adherence to diet and physical activity 
recommendations in the treatment of obesity and overweight, in a group of 
Spanish subjects. Int J Obes Relat Metab Disord 28: 697-705. 

http://www.ncbi.nlm.nih.gov/pubmed/17510091
http://www.ncbi.nlm.nih.gov/pubmed/17510091
http://www.ncbi.nlm.nih.gov/pubmed/17510091
http://www.ncbi.nlm.nih.gov/pubmed/21211166
http://www.ncbi.nlm.nih.gov/pubmed/21211166
http://www.ncbi.nlm.nih.gov/pubmed/21211166
http://www.ncbi.nlm.nih.gov/pubmed/21438999
http://www.ncbi.nlm.nih.gov/pubmed/21438999
http://www.ncbi.nlm.nih.gov/pubmed/11781766
http://www.ncbi.nlm.nih.gov/pubmed/11781766
http://www.ncbi.nlm.nih.gov/pubmed/11781766
http://www.ncbi.nlm.nih.gov/pubmed/19160202
http://www.ncbi.nlm.nih.gov/pubmed/19160202
http://www.ncbi.nlm.nih.gov/pubmed/19160202
http://www.ncbi.nlm.nih.gov/pubmed/15066362
http://www.ncbi.nlm.nih.gov/pubmed/15066362
http://www.ncbi.nlm.nih.gov/pubmed/15066362
http://www.ncbi.nlm.nih.gov/pubmed/15877906
http://www.ncbi.nlm.nih.gov/pubmed/15877906
http://www.ncbi.nlm.nih.gov/pubmed/15877906
http://www.ncbi.nlm.nih.gov/pubmed/18617353
http://www.ncbi.nlm.nih.gov/pubmed/18617353
http://www.ncbi.nlm.nih.gov/pubmed/12917914
http://www.ncbi.nlm.nih.gov/pubmed/12917914
http://www.ncbi.nlm.nih.gov/pubmed/12917914
http://www.ncbi.nlm.nih.gov/pubmed/9449139
http://www.ncbi.nlm.nih.gov/pubmed/9449139
http://www.ncbi.nlm.nih.gov/pubmed/9449139
http://www.ncbi.nlm.nih.gov/pubmed/10182087
http://www.ncbi.nlm.nih.gov/pubmed/10182087
http://www.ncbi.nlm.nih.gov/pubmed/10182087
http://www.ncbi.nlm.nih.gov/pubmed/9544774
http://www.ncbi.nlm.nih.gov/pubmed/9544774
http://www.ncbi.nlm.nih.gov/pubmed/10546696
http://www.ncbi.nlm.nih.gov/pubmed/10546696
http://www.ncbi.nlm.nih.gov/pubmed/20459784
http://www.ncbi.nlm.nih.gov/pubmed/20459784
http://www.ncbi.nlm.nih.gov/pubmed/20459784
http://www.ncbi.nlm.nih.gov/pubmed/20064237
http://www.ncbi.nlm.nih.gov/pubmed/20064237
http://www.ncbi.nlm.nih.gov/pubmed/20064237
http://www.ncbi.nlm.nih.gov/pubmed/19602693
http://www.ncbi.nlm.nih.gov/pubmed/19602693
http://www.ncbi.nlm.nih.gov/pubmed/20629249
http://www.ncbi.nlm.nih.gov/pubmed/20629249
http://www.ncbi.nlm.nih.gov/pubmed/20629249
http://www.ncbi.nlm.nih.gov/pubmed/7723001
http://www.ncbi.nlm.nih.gov/pubmed/7723001
http://www.ncbi.nlm.nih.gov/pubmed/7723001
http://www.ncbi.nlm.nih.gov/pubmed/8818066
http://www.ncbi.nlm.nih.gov/pubmed/8818066
http://www.ncbi.nlm.nih.gov/pubmed/8818066
http://www.ncbi.nlm.nih.gov/pubmed/15286251
http://www.ncbi.nlm.nih.gov/pubmed/15286251
http://www.ncbi.nlm.nih.gov/pubmed/15286251
http://biomet.oxfordjournals.org/content/63/3/581.short
http://www.ncbi.nlm.nih.gov/pubmed/17495210
http://www.ncbi.nlm.nih.gov/pubmed/17495210
http://www.ncbi.nlm.nih.gov/pubmed/17495210
http://books.google.co.in/books?id=2oEQyOIyCbUC&pg=PA1606&dq=SAS/STAT+User%27s+Guide+%282004%29+Cary,+NC:+SAS+Institute+Inc&hl=en&sa=X&ei=PTqMT-WFDuiViQf90JjPCQ&ved=0CD0Q6AEwAA#v=onepage&q=SAS%2FSTAT User%27s Guide %282004%29 Cary%2C NC%3A SAS%
http://psycnet.apa.org/journals/met/2/2/173/
http://psycnet.apa.org/journals/met/2/2/173/
http://www.ncbi.nlm.nih.gov/pubmed/12713212
http://www.ncbi.nlm.nih.gov/pubmed/12713212
http://www.ncbi.nlm.nih.gov/pubmed/12713212
http://www.ncbi.nlm.nih.gov/pubmed/11691759
http://www.ncbi.nlm.nih.gov/pubmed/11691759
http://www.ncbi.nlm.nih.gov/pubmed/11691759
http://www.ncbi.nlm.nih.gov/pubmed/22215470
http://www.ncbi.nlm.nih.gov/pubmed/22215470
http://www.ncbi.nlm.nih.gov/pubmed/22215470
http://www.ncbi.nlm.nih.gov/pubmed/14636812
http://www.ncbi.nlm.nih.gov/pubmed/14636812
http://www.ncbi.nlm.nih.gov/pubmed/14636812
http://www.ncbi.nlm.nih.gov/pubmed/14636812
http://www.ncbi.nlm.nih.gov/pubmed/15277589
http://www.ncbi.nlm.nih.gov/pubmed/15277589
http://www.ncbi.nlm.nih.gov/pubmed/15277589
http://www.sparkpe.org/resultsStuccoTower.pdf
http://www.sparkpe.org/resultsStuccoTower.pdf
http://www.sparkpe.org/resultsStuccoTower.pdf
http://www.ncbi.nlm.nih.gov/pubmed/12062916
http://www.ncbi.nlm.nih.gov/pubmed/12062916
http://www.ncbi.nlm.nih.gov/pubmed/12062916
http://www.ncbi.nlm.nih.gov/pubmed/15973308
http://www.ncbi.nlm.nih.gov/pubmed/15973308
http://www.ncbi.nlm.nih.gov/pubmed/14993911
http://www.ncbi.nlm.nih.gov/pubmed/14993911
http://www.ncbi.nlm.nih.gov/pubmed/14993911
http://www.ncbi.nlm.nih.gov/pubmed/14993911

	Title
	Corresponding author
	Abstract
	Introduction
	The importance of collaborations in tackling childhood obesity

	Materials and Methods
	Participants
	Procedures
	Intervention fidelity
	The Kids N Fitness (KNF) program
	Environmental activities: school and community involvement
	Measurements and instruments
	Demographics
	Body composition
	Anthropometric measures
	Physical activity behaviors
	Data analysis

	Results
	Demographics
	Anthropometric outcomes 
	Leisure-Time Physical Activities (LTPA) 

	Discussion
	Conclusion
	Acknowledgement
	References
	Table 1
	Table 2
	Table 3
	Table 4

