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Abstract

Background—Interventions to prevent and control childhood obesity have shown mixed results

in terms of short- and long-term changes.

Objectives—“MOVE/me Muevo” was a two-year family- and recreation center-based

randomized controlled trial to promote healthy eating and physical activity among 5-8 year old

children. It was hypothesized that children in the intervention group would demonstrate lower

post-intervention BMI values and improve obesity-related behaviors compared to control group

children.
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Methods—Thirty recreation centers in San Diego County, California were randomized to an

intervention or control condition. Five hundred and forty-one families were enrolled and

children’s body mass index (BMI), diet, physical activity and other health indicators were tracked

from baseline to two years post-baseline. Analyses followed an intent-to-treat approach using

mixed effects models.

Results—No significant intervention effects were observed for the primary outcomes of child or

parent BMI and child waist circumference. Moderator analyses however showed girls (but not

boys) in the intervention condition reduced their BMI. At the two-year follow-up, intervention

condition parents reported that their children were consuming fewer high-fat foods and sugary

beverages.

Conclusions—Favorable implementation fidelity and high retention rates support the feasibility

of this intervention in a large metropolitan area; however, interventions of greater intensity may be

needed to achieve effects on child’s BMI. Also, further research is needed to develop gender-

specific intervention strategies so that both genders may benefit from such efforts.

INTRODUCTION

The prevalence of overweight and obesity among U.S. children is now 32% and 17%,

respectively (1). Rates are higher among racially/ethnically diverse and low-income

families, and are further pronounced among Latino/Hispanic children in the U.S. (2).

Overweight and obesity in childhood have adverse consequences on premature mortality and

morbidity in adulthood (3), making it a public health priority (4). Despite the vast literature

describing obesity prevention interventions among children, study results are inconsistent on

child anthropometric outcomes (5, 6).

Diet, physical activity, and sedentary behaviors are the key behavioral targets for preventing

and controlling childhood obesity and it is important to consider the physical and social

contexts in which these behaviors occur (7). According to the socio-ecological framework

(7, 8), obesity-related behaviors are influenced by proximal (e.g., family influence) and

distal (e.g., availability of recreation facilities) factors that may have independent and

synergistic effects on them. In the present study, proximal factors included aspects of

parenting and the family home. Distal factors comprised community recreational

environments, specifically recreation centers close to the families’ homes.

Parents are agents of change (9) and are ultimately responsible for what their children eat

and do (10, 11). Parents influence children through modeling (12, 13) and supporting (14,

15) healthy and unhealthy behaviors (12, 13), monitoring eating and activity (16),

controlling resources and access to foods and physical activity, and reducing unhealthy food

consumption and sedentary behavior (9, 17). Thus, the role of the parent must be

emphasized in obesity prevention efforts.

The community environment influences risk for child obesity through many factors

including availability of recreation centers, parks, and other green spaces that promote active

play, and retail food outlets such as corner stores, mobile vendors, and fast food restaurants

(18). Most of children’s physical activity occurs outside school, such as at home and at
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community centers (19). City recreation centers and other community facilities comprise

important public resources; however, their contribution to health promotion is not fully

understood (20). In addition to their potential to promote physical activity through program,

policy, and environmental changes, city recreation centers have the potential to improve diet

by regulating vending machine access and content and improving food quality at center

events (21). Well-designed research studies examining the efficacy of implementing health

promotion interventions in city recreation centers are few and limited (19), but pilot research

is promising (21).

This paper describes the design and evaluation of a two-year family- and recreation center-

based obesity prevention and control intervention for 5-8 year old children and their families

compared with a measurement-only control condition. The primary study hypothesis was

that children in the intervention condition would have lower BMI z-scores compared to

children in the control condition after the two years. Secondary study hypotheses were that

compared to the control children, children in the intervention condition would spend more

time in moderate-to-vigorous physical activity and less time doing sedentary behaviors,

consume fewer high-fat foods and sugary beverages, and more fruits, vegetables, and water.

METHODS AND PROCEDURES

Study Design, Recreation Centers and Participants

MOVE/me Muevo (MOVE study) was a randomized community trial with a two-group by

three repeated measures design, occurring between May 2007 – May 2009. Thirty public

recreation centers in San Diego County were recruited and randomly assigned to either

intervention (n=15) or control condition (n=15). A recreation center for the current study

was defined as a) a public agency managed by a city or county parks and recreation

department; b) having a facility usable for physical activity; and c) currently offering some

type of physical activity program to youth.

A total of 541 families with children between the ages of 5 and 8 years old were enrolled

into the study. Inclusion criteria were: 1) lived within two miles of one of the centers, 2)

participated or were willing to participate in activities at the recreation centers, 3) willing to

participate in the study for two years, 4) willing to be randomly assigned to the intervention

or control condition, and 5) able to speak, read, and understand either English or Spanish.

Children were excluded if they had a medical and/or psychological condition that affected

their diet, physical activity, or weight. Families were recruited through targeted phone calls;

8600 telephone numbers were obtained from a research marketing company. In addition,

1000 families were contacted at public locations, such as libraries, schools, community

events (street fairs, special gatherings) and the 30 participating recreation centers. In

accordance with the study design, recreation centers were the unit of randomization and

individual participating families were the unit of analysis (~18 families per recreation

center). Parents provided written informed consent and children verbal assent to participate.

This study was approved by the sponsoring university’s Institutional Review Board.
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Intervention

Feasibility study—A feasibility study was conducted with a non-eligible recreation center

and families living within 1 mile of that center. At the recreation center, a half-day training

was held for recreation center staff focusing on implementation of physical activity and

healthy eating recreation center policies. Four weekly family workshops were held at the

center and a pilot test of home visits was conducted using the intervention materials and

approaches, process evaluation instruments, and height and weight measurement protocols.

It was found that parents rarely used educational materials that were inside a folder or

binder. As a result, one- and two-page tip sheets were created. Each tip sheet focused on

strategies that the parents could use to promote healthy eating and physical activity in their

children.

Intervention Staff Training—The intervention team consisted of two full-time Family

Health Coaches (FHCs), a full-time Recreation Specialist (RS), a half-time Recreation

Assistant (RA), and a full-time Intervention Coordinator (IC). Bilingual and bicultural FHCs

were recruited based on previous experience working with families and children and

motivation to promote health. The FHCs, RS, and IC all received 44 hours of training that

started one month prior to intervention initiation and ended three months before termination.

Training included family and center intervention procedures, motivational interviewing

skills, and role-playing scenarios, with additional practice for FHCs and RS provided as

needed. Daily oversight and weekly meetings helped ensure intervention fidelity and

observations of homes and centers provided additional evidence of compliance.

Family Intervention—The family intervention was delivered by two FHCs and tailored to

the family’s needs to target physical and social aspects of the home environment, including

setting household rules. As outlined in Table 1, to engage families in the intervention with

the FHC and at the recreation center, the first six months of the family intervention consisted

of a ten-minute telephone survey about the families’ recreation center use followed by an

introductory 1½ hour group workshop at the recreation center, and a one-hour home visit.

Families were introduced to the tip sheets during the introductory workshop and then

received tip sheets by mail and two ten-minute follow-up phone calls during the

intervention. The tip sheets offered simple strategies for parents to use to promote healthy

eating and physical activity in their children. For families with children in the normal weight

range, the intervention focused on maintaining healthy eating and physical activity habits.

Parents were instructed to select one tip to try for a week and then report progress or

challenges with the FHC during the phone consultation. During the phone consultations, the

FHCs used motivational interviewing techniques to help the primary caregiver identify how

the tips could be used to promote healthy lifestyles in their family, problem solve

challenges, and identify benefits. Self-monitoring and goal setting were individualized to the

participating families’ progress and preferences. A total of four group workshops were

conducted, two each year, during the remainder of the intervention. Among families who

were difficult to reach and engage, additional approaches were incorporated such as email

and drop-by visits.

Elder et al. Page 4

Pediatr Obes. Author manuscript; available in PMC 2015 June 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



The targeted nutrition behaviors addressed by the FHCs included: (1) increase consumption

of vegetables and fruits through modifications in meal and snack purchasing and

preparation, (2) decrease consumption of sugary beverages through changes in food

purchasing and limit setting, (3) increase healthy portions by modifying food consumption

behaviors, (4) reduce eating out and when eating out, select healthy options, (5) increase

availability and accessibility of healthy foods and beverages in the home, (6) reduce screen

time and avoid eating in front of the television, and (7) increase the number of meals eaten

together as a family.

The targeted physical activity behaviors included: (1) increase the amount of moderate to

vigorous physical activity to 60 minutes per day on most days of the week, (2) increase

availability and accessibility of physical activity opportunities in the home and community,

and (3) increase the variety of fun, developmentally appropriate, and culturally appropriate

physical activity opportunities.

Recreation Center Intervention—The recreation center intervention emphasized

making changes in the quantity and quality of physical activity and healthy food and

beverage offerings within the centers and targeted center policies, programs, and facilities. A

recreation specialist (RS) was hired and trained by the study team to work with recreation

center directors to increase overall attendance of community members and enrollment of

children in physical activity programs. The RS met monthly with intervention centers’

personnel throughout the intervention to develop an action plan, monitor progress, and

implement sustainable health policies. During the first six months, the RS gathered

information from the recreation center on how to achieve the overall goal to help families

identify the recreation center as a prominent community resource for physical activity. The

RS conducted four meetings with the center director and meetings with each recreation staff

member, attended a recreation or city council meeting, and conducted a structured

observation of the recreation center and audits of two physical activity programs in addition

to a meeting with the instructor. A summary report was created and presented to each center

director that provided an overview of: (1) current physical activity and healthy food

opportunities for children ages 5-8 at the recreation centers, (2) the MOVE families’

utilization, experiences, and views of the center and park as a place for physical activity, and

(3) instructor and recreation staff views regarding the benefits received and resources

needed to attain the goal of the MOVE/me Muevo recreation component. From this report, it

was determined that staff trainings focused on activity programming were not feasible to

implement given reductions in staffing and increased use of contractual staff. Instead, the

focus was placed on addressing gaps in promotional and other customer service related

activities, particularly for families who were unfamiliar with the center. During the

remainder of the intervention period, the RS worked with the recreation centers to develop

action plans for promoting the center and engaging customers in their activities and services.

Control Condition—Families and recreation centers assigned to the control condition

completed measures on the same schedule as those in the intervention conditions. To

promote cohort retention, at the one-year measurements, interactive booths were set up at

the recreation center for families to receive take-home information and giveaways on non-
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obesity related topics. Children participated in crafts and science experiments. Families

received information on dental care, fire safety, environmental awareness, and video game

ratings. After the completion of the study, control condition families were invited to a

modified group workshop, and received the family intervention materials. Control centers

were provided with an overview and copies of the recreation center materials.

Measures: Primary outcome, secondary outcomes and demographics

Body Mass Index—Parent and child height and weight were measured with shoes off

using a standard portable stadiometer and a standard scale, and BMI was calculated using

the Quetelet index (kg/m2). Child BMI for age- and gender- was calculated using the CDC

2000 reference data. Parent and child weight categories were classified based on standard

cut points.

Waist Circumference—Waist circumference was measured by locating the narrowest

part of the child’s torso and placing a measuring tape snugly around the abdomen, without

causing compressions on the skin. The measurements were repeated until the difference

between two consecutive trials was less than 1 centimeter.

Total Percent Body Fat—The RJL Quantum II Body Composition Analyzer (Clinton

Township, MI) was used to measure children’s total percent body fat. Children lay in a

supine position on a mat on the floor with arms adjacent to, but not touching the body, palms

flat against the mat, and legs adjacent to each other but not touching. Two surface self-

adhesive spot electrodes were placed on the dorsal surface of the right hand and two

electrodes on the dorsal surface of the right foot. Measurements were repeated until the

difference in values between two trials was less than 1.0%. A prediction equation for

children was used to calculate child percent fat (22).

Physical Activity and Sedentary Time—Physical activity was assessed objectively in

a subsample of participants (n=178 at baseline and n=373 at 2-year follow-up) using the

Actigraph accelerometer (Pensacola, FL). Accelerometry data were analyzed using a batch

processing program (MAHUffe: http://www.mrc-epid.cam.ac.uk) to remove any data

recorded after 11pm and before 6am; periods of 30 minutes or more that had continuous

zero activity counts, and any days with less than 540 minutes of recording (the cut-off used

to define a valid day) (23). Children with fewer than three of seven valid days of recording

(including at least one weekend-day and two weekdays) were also excluded (24). The data

were examined as time spent in moderate and vigorous physical activity (MVPA) derived

using age specific equations (25, 26) to determine activity over 4.5 METS. Valid minutes

spent below 100 counts per minute were used as an estimate of sedentary time (27). Before

being applied to the data, the cut-points were divided by two in order to get a 30-second cut-

point to match the 30-second data collection epoch.

Self-Report Measures—Parents completed a self-administered survey in either Spanish

or English. The survey included questions concerning the child’s diet, demographics and

acculturation.

Elder et al. Page 6

Pediatr Obes. Author manuscript; available in PMC 2015 June 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

http://www.mrc-epid.cam.ac.uk


Demographics—Child and parent demographics included ethnicity, gender and age for

both, and parental education, income, employment, and marital status.

Parent Acculturation—A shortened version of the Short Acculturation Scale for

Hispanics (SASH) was used to measure primarily language-based acculturation (28). The

original scale showed an internal consistency of α=0.92 (34) and was α=0.93 in the MOVE

study sample. The scale produces a summary acculturation score with a higher score

indicating greater acculturation.

Child Diet—Fat consumption was assessed using a previously validated 21-item screener

developed for the Patient-Centered Assessment and Counseling for Exercise Plus Nutrition

(PACE+) Health and Environment Survey (29). Intraclass correlation (ICC) = 0.64 and test-

retest reliability and internal consistency of the scale were high (α=0.88). Validation of the

screener was confirmed using 3-day food records (r=0.36, P<.01) (35). In the current study,

the internal consistency was α=0.62. Examples of assessed food items include hot dogs,

bacon, and cold cuts/lunch meats. Responses made by the parents on behalf of the children

were summed to generate a child’s total fat consumption score (range: 0-105), with higher

scores indicating greater consumption of high fat foods.

Sugary beverage consumption was assessed using three items from a previously validated

scale: non-diet soda, non-carbonated sugary drinks, and sports drinks (30). Validation was

confirmed in a previous study using 24-hour recalls (r=0.54) (36) and internal consistency of

the scale was good in the present study (α=0.52). Response options for non-diet soda were

based upon consumption of a 12-oz can/glass and included: never/less than 1 per month, 1-3

cans/glasses per month, 1 can/glass per week, 2-6 cans/glasses per week, 1 can/glass per

day, and 2 or more cans/glasses per day. Responses for each item were converted to mean

daily servings and then summed. Higher scores indicated greater mean daily servings of

sugary beverages.

Consumption of 100% fruit juice was assessed using one item from the previously validated

scale for sugary beverage consumption (30). Response options were based upon frequency

of consumption of an 8 oz. glass and included: never/less than 1 per month, 1-3 glasses per

month, 1 glass per week, 2-6 glasses per week, 1 glass per day, and 2 or more glasses per

day. Responses were converted to mean daily servings, then dichotomized into meeting or

not meeting recommended guidelines for 100% fruit juice consumption of no more than four

to six oz/day for children ages one through six years and eight to 12 oz/day for older

children (31).

Fruit and vegetable consumption were assessed by parents reporting how many servings of

fruit, not counting fruit juice or other drinks, their child eats in a typical day and how many

servings of vegetables, not counting French fries, onion rings, potato chips or fried

vegetables, their child eats in a typical day. Previous test-retest intraclass correlation ranged

from ICC=0.80 to ICC=0.47 for same day retest to retest up to 1 month. Previous validation

of the fruit and vegetable screener was confirmed using a 3-day food record (r=0.23) (32),

with an internal consistency of α=0.65 in the current study. Response options included none,

one, two, three, or four or more daily servings. Responses for fruit consumption were
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dichotomized into meeting or not meeting the recommended guidelines of 1.5 cups of fruit

per day for both boys and girls ages 4-8 years old (33). Responses for vegetable

consumption were dichotomized into meeting or not meeting the recommended guidelines

of 1.5 cups of vegetables per day and 1 cup of vegetables per day, respectively, for boys and

girls ages 4-8 years old (33).

Water consumption was assessed by asking parents how often their child consumes an 8-oz.

glass of water. Responses were dichotomized into meeting or not meeting recommendations

for water intake of 1.7 L/day and 1.5 L/day, respectively, for boys and girls ages 6-11 years

old (34).

Process evaluation

Process data related to intervention fidelity included tabulations of the number and types of

contacts completed for each participating family. Table 1 describes the family and recreation

center intervention components and their respective implementation fidelity measures.

Analyses

Primary and Secondary Outcomes—All analyses were based on the intention-to-treat

approach. Each outcome was examined using mixed effects models for normal outcomes

(SAS Proc Mixed) (Cary, NC) or generalized linear mixed effects models for non-normal

outcomes (SAS Proc Glimmix). For non-normal outcomes, appropriate error distribution

and link functions were chosen according to the type of outcome. For dichotomous variables

(e.g., meeting dietary guidelines), a logistic-type model was used with a binomial error and

logit link. For counting outcomes (e.g., fruit or vegetable servings), either a Poisson or

negative binomial regression was chosen according to which provided the best model fit. All

models accounted for clustering of recreation centers by including a random effect term.

When both 1-year and 2-year follow-up measures were available, repeated measures were

accounted for in the model and a condition-by-time interaction was included to assess a

differential intervention effect over time. If the interaction term was not significant, the

interaction was dropped from the model and a second model was fitted. The test for

condition main effect is based on the second model. Most models adjusted for baseline level.

For the physical activity measures, sample sizes at baseline were quite small relative to the

samples available at 2-year follow-up. Therefore no adjustment is made at baseline since the

available sample size would be reduced considerably. For each model, all available data

were utilized. Thus, although a participant may have data missing at 1-year or 2-year follow-

up, data available at non-missing time points were still included in the analysis. For dietary

outcomes all models adjusted for caregiver ethnicity, acculturation, education and age, and

child gender and BMI. Some models for dietary outcomes were adjusted for physical

activity level. However, since the smaller sample size for physical activity reduced the

number of children available for analysis, the physical activity covariate was removed from

all models. For physical activity outcomes, models were adjusted for amount of time

accelerometer was worn, child age, gender and BMI.

Elder et al. Page 8

Pediatr Obes. Author manuscript; available in PMC 2015 June 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Intraclass correlations which assess the degree of recreation center clustering for the primary

outcomes and continuous secondary measures ranged from 0 to .056. These ICCs were well

within the range anticipated by the study.

Moderator Analyses—Moderation by gender and acculturation were examined given

evidence that they are important moderators of childhood obesity (35). Moderation was

examined by adding an interaction term to a model between the potential moderator and the

condition main effect.

Power Calculation—The power calculation was based on our hypothesized effect size

based on the available sample at 2-year follow-up. The total sample size at 2-year follow-up

was 494, although all participants who contributed at least one measure at 1-year or 2-year

follow-up were included in the analyses (analytic sample was n=489). Effect sizes were

determined based on differences in BMI at 2-year follow-up. To determine effect size,

information was obtained from the 2000 CDC BMI-for-age growth charts. We calculated the

average BMI change at the 50th percentile that occurred for 7 and 8 year old boys and girls

over a two-year period. That is, we took the difference in BMI between the 7-year olds and

9-year olds at the 50th percentile, and between the 8-year olds and 10-year olds. The average

change was an increase of 0.843 k/m2 over two years. This amount was assumed to

approximate the change expected without intervention in this age group. We hypothesized

no change in BMI in the intervention group over two years. Therefore the hypothesized

difference between the intervention and control group means was 0.843 k/m2. An estimate

of standard deviation was derived from the SCAN project based on a baseline estimate of

2.80 k/m2. The estimated correlation in BMI from baseline to two years within child was

0.74. From this information and using the formula in Donner and Klar (36), the standard

deviation for a two-year change score was estimated as 2.0 k/m2. Consequently the

standardized effect size was estimated to be 0.42. The clustering attributed to recreation

centers for BMI from our current sample was 0.038. Based on the information above and a

significance level of 0.05 (two-sided), the power to detect an intervention effect was 94%.

RESULTS

Of the 9607 parents contacted during the recruitment process, 2618 (27.3%) were ineligible,

72 (<1%) were excluded because they were already enrolled in other studies, 781 (8.1%)

declined to participate, 2406 (25.0%) did not respond, and 3189 (33.2%) were not included

as recruitment was complete (Figure 1). A total of 541 participants were measured at

baseline and 489 completed the 2-year follow-up and are included in these analyses.

Intervention implementation varied with each component (Table 1). Participant attendance

at the family workshops was somewhat low but all other intervention components were

largely implemented as intended. The duration of contact with participating families varied

by type of contact. For example, telephone contact ranged from 1 minute to 10 minutes

(mean=4 minutes) and in-person contacts ranged from 4 minutes to 90 minutes (mean=65

minutes). The combined time for all contacts ranged from 31 minutes to 18.3 hours.
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At baseline, 54.9% of the child participants were girls, 41.2% were Latino, the average age

was 6.6 (SD=0.7) years, and 49.4% of families had a monthly household income over $5000

(37-39). Although there were no significant anthropometric or demographic differences

between intervention and control condition parents and children at baseline, outcome

analyses comparing conditions and moderators were adjusted for baseline and demographic

factors.

Primary Outcomes

Table 2 presents the results for intervention effects on child BMI, waist circumference, total

percent body fat and parent BMI. Results of mixed effects models after adjusting for

selected covariates showed that none of the group-by-time interactions or condition main

effects were statistically significant for these four variables.

Moderators of Primary and Secondary Outcomes

Although the primary group-by-time interactions were not statistically significant, results of

moderator analyses on the primary and secondary anthropometric outcomes indicated that

child gender moderated intervention effects on child BMI outcomes and waist circumference

as shown in Table 3. Subsequent contrasts stratified by gender are also shown in Table 3.

All three BMI outcomes and waist circumference show a reduction for girls in the

intervention condition compared to those in the control condition in the expected direction

(adjusted means in Table 3), although none of the stratified comparisons were significant

(p>0.05.)

Parent acculturation, measured continuously, was as a moderator for child waist

circumference (interaction term p<0.05, Table 3). In exploratory analyses of the pattern of

regression coefficients for the interaction and main effects terms (data not shown), it appears

that intervention children with less (versus more) acculturated parents had a larger waist

circumference. However, as the score increases to 5 (English only) this discrepancy

diminished to near 0. Dichotomized parent acculturation was also a moderator on child

percent body fat (interaction term p<0.05). The trend in the pattern of adjusted means for

child percent body fat suggests that the English-only subgroup may have benefited from the

intervention while the “other or mixed” acculturation group went in the opposite direction,

though again, the difference is not statistically significant within this stratum.

Secondary Behavioral Outcomes

At baseline, none of the condition comparisons for secondary behavioral outcomes were

statistically significant with the exception of child fat consumption with intervention

children having had significantly higher fat consumption than control children (21.1 vs.

19.7, p<0.05).

Table 4 shows the results for secondary behavioral outcomes. For outcomes with repeated

follow-up measures none of the condition-by-time interactions were significant, indicating

that differences between intervention and control conditions do not differ over time. Two

main effects for diet were statistically significant. The adjusted means for fat consumption

(p<0.05) suggest that the overall mean score in the intervention condition was significantly
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lower than in the control condition. Sugary beverage consumption was significantly lower in

the intervention condition compared with control (p<0.01). No significant differences were

found on 100% fruit juice consumption, physical activity measures, and sedentary time.

The results for meeting the dietary and PA guidelines are also shown in Table 4. The odds

ratios are interpreted as the odds of meeting the guidelines by the intervention condition

compared to the control condition. None of the group-by-time interactions were significant.

The odds of meeting the fruit juice guidelines were significantly higher (p ≤ 0.01) in the

intervention condition but both conditions reported high rates (>90%) of meeting the

guidelines (data not shown). The intervention condition had greater odds of meeting the

vegetable guidelines (p=0.02).

DISCUSSION

The MOVE/me Muevo intervention for preventing and controlling childhood obesity was

implemented in thirty recreation centers within five cities throughout San Diego County,

California (primarily in the city of San Diego). It involved activities at recreation centers and

participants’ homes, telephone calls from health coaches, and mailings of simple tip sheets.

No significant BMI or waist circumference differences between intervention and control

conditions were found post-intervention. In a post-hoc examination of subgroup differences,

the intervention did appear to have a salutary effect on limiting girls’ weight gain. Boys in

the study’s intervention arm, however, trended toward relatively more weight gain and

neutralized the overall main effect.

A variety of reasons may be posited for the overall null results. First, although the

intervention lasted two years, the overall dose was limited (Table 1). Intervention activities

did not reach their full pace until the second year, due to challenges reaching participants by

telephone. Meanwhile, recreation centers were affected by a municipal, then a statewide

economic downturn resulting in increased responsibilities of recreational staff, decreased

staffing, and reduced hours and programs due to downsizing of municipal government.

Moreover, many families did not patronize the recreation centers regularly. Parent and child

attendance at the recreation center family workshops was imperfect (Table 1), and some

parents did not complete the home-based activities. Novel strategies are needed for

establishing and maintaining regular and reliable contact with participants to ensure

intervention fidelity. Ensuring sufficient dose is essential for behavior change (40), although

guidance on how much and at what frequency contact should occur is still relatively limited

in childhood obesity prevention and control research (35). Based on the results of this study

and on our experience in delivering this intervention, we recommend researchers enact

better and more frequent tracking of intervention fidelity data in order to identify

participants who may not be receiving the intended dose of intervention. The results suggest

that the intervention dose may have been sufficient to reduce BMI among girls. Thus a

greater dose and/or gender-tailored strategies may be needed to elicit reductions in BMI

among boys. It is not possible from our data to tease out which intervention components

may be more appropriate for boys and what additional level of dose may be needed to

achieve favorable changes in BMI. This is an important area of research that needs further

study.
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Promising results were realized on two important fronts. First, key dietary changes were

apparent for fat and sugary beverage (and to a lesser extent fruit juice) consumption,

indicating that parents and children in the intervention group did take some of the

recommended actions or were at least likely to have increased their awareness of these

behaviors. Although these data cannot tell us why these particular behaviors appeared to

change, it is possible that reducing fat and sugary beverage consumption are relatively easy

behaviors for participating families to implement compared to the more complex,

multidimensional behavior of physical activity (39). It is possible that the large and highly

varied number of health messages was too much for participants to act on in such a short

time period. Nonetheless, the literature suggests that obesity interventions targeting physical

activity combined with nutrition are associated with significant improvements in BMI (41).

There was a positive direction of effect among girls, apparently offset by the boys’ results.

The recent Cochrane review on interventions for preventing obesity in children found 19

studies examining gender differences in intervention effects, with eight studies finding no

difference, four being more effective for boys, and seven being more effective for girls (35).

This review, along with our results, seems to suggest that targeting interventions specifically

for boys or girls and possibly other sub-groups of children is warranted. These findings also

appear to highlight the importance of investigating moderators in interventions to inform

future strategies.

It is possible that the heterogeneity of the population (various ethnicities, home languages,

and baseline body weights ranging from normal weight to obese) ultimately posed too much

of a challenge for the intervention. For example, a recent review showed that interventions

targeting only overweight and obese children appear to be more effective than those

targeting normal weight children (41). Anecdotally, some parents of apparently normal

weight children, although generally motivated to see their child in a health promotion

program, seemed puzzled about an attempt to prevent rather than treat obesity. Perhaps the

converse was also the case: parents of obese children may have wondered why their children

were mixed with normal weight kids given the topics of healthy body weight, nutrition and

physical activity. Future studies should further examine how parents’ perceptions of their

children’s weight status articulate with their motivation to be in an obesity-themed

intervention.

In summary, the MOVE/me Muevo study, implemented in all neighborhoods of an

economically and culturally diverse metropolitan area, had excellent participant retention

over two years. Participants’ baseline weights as well as their ethnicities, and socioeconomic

statuses ranged widely. Ironically, the study’s strength in terms of the generalizability of this

population may have simultaneously proven to be its weakness as the intervention was not

tailored to any one specific subgroup. Promising results in terms of healthy weight change

among girls and trends toward healthier diets overall warrant further testing of the present

intervention. Special attention may need to be paid, however, to tailoring the intervention to

gender and ethnic groups and to baseline weight categories. The search for more effective

programs for boys also seems especially warranted. This type of program may ultimately

prove most effective by only including participants in more homogeneous categories.
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What is already known about this subject?

• Child overweight and obesity is a significant public health problem.

• Mixed method approaches that involve parents and community organizations

are promising approaches to prevent and control childhood obesity.

• Few studies have targeted city recreation centers to promote healthy eating and

physical activity behaviors.

What does this study add?

• This study presents the primary results of a family- and recreation center-based

childhood obesity prevention and control intervention.

• The study was carried out in all neighborhoods of a socioeconomically diverse

county of more than 1,000,000 inhabitants.

• Primary results showed no significant reductions in child BMI; however

secondary analyses showed that girls in the intervention condition reduced BMI

significantly more than girls in the control condition.

• Children in the intervention condition improved on several obesity-related

behaviors compared to those in the control condition.
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Figure 1.
CONSORT figure for the MOVE/me Muevo project reflecting recruitment and retention in

the study at each measurement time point

LTF = Lost to follow-up

PS2 = M2 Parent Survey

PS3 = M3 Parent Survey

BC = Body Composition for child
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The final analytic sample differs from the CONSORT figure samples due to exclusion of

implausible data during analysis.
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Table 1

Summary of intervention components and implementation fidelity.

Intervention Components Intended Delivery Fidelity % Received

Telephone survey about the family’s recreation center use
  (10 minutes; prior to introductory workshop) 1 203/272 75%

Introductory group workshop at the recreation center
  (1½ hours; month 1 of intervention) 1 155/272 57%

Home visit
  (1 hour; within the first 6 months of intervention) 1 248/272 91%

Mailed tip sheets
  (approximately monthly during intervention)

8 239/239 100%

Phone consultations on tip sheet
  (10 minutes; twice per tip sheet)

18 179/239 75%

Group workshops at the recreation center
  (1½ hours; quarterly during intervention) 3 143/239 60%

a
Fidelity: number of participants that received the intended intervention component divided by total number of intervention participants.
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