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Abstract

Objective—We examined the outcomes of the Child Health Initiative for Lifelong Eating and
Exercise (CHILE) study, a group randomized controlled trial to design, implement, and test the
efficacy of a trans-community intervention to prevent obesity in children enrolled in Head Start
centers in rural American Indian and Hispanic communities in New Mexico.

Methods—CHILE was a 5-year evidence-based intervention that used a socioecological
approach to improving dietary intake and increasing physical activity of 1898 children. The
intervention included a classroom curriculum, teacher and food service training, family
engagement, grocery store participation, and healthcare provider support. Height and weight
measurements were obtained four times (fall of 2008, spring and fall of 2009, and spring of 2010),
and body mass index (BMI) z-scores in the intervention and comparison groups were compared.

Results—At baseline, demographic characteristics in the comparison and intervention groups
were similar, and 33% of all the children assessed were obese or overweight. At the end of the
intervention, there was no significant difference between the two groups in BMI z-scores.

Conclusions—Obesity prevention research among Hispanic and Al preschool children in rural
communities is challenging and complex. Although the CHILE intervention was implemented
successfully, changes in overweight and obesity may take longer than 2 years to achieve.
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Introduction?

Obesity in young children remains a major global public health problem, although the
prevalence of childhood obesity has recently plateaued in some populations (Ogden et al.,
2014; Skinner and Skelton, 2014; Wabitsch et al., 2014; Olds et al., 2011). Obesity is
defined by the Centers for Disease Control and Prevention (CDC) as a body mass index
(BMI) for age and weight in the 95th percentile or higher (Kuczmarski et al., 2002);
overweight is the 85th to less than 95th percentile (Kuczmarski et al., 2002). Childhood
overweight/obesity is a particular concern in underrepresented U.S. populations, including
Hispanic and American Indian (Al) children. The 2011-2012 NHANES found that the
overweight/obesity rate for 2- to 5-year-old Hispanic children was 31.5% and the obesity
rate was 16.7% (Ogden et al., 2014); the corresponding values for non-Hispanic white
children were 20.9% and 3.5%. National data on Al children remain limited, but the 2010
Pediatric Nutrition Surveillance System of the CDC observed an obesity/overweight rate of
41.2% and an obesity rate of 21.1% among Al or Alaska Native (AN) children aged 2 to 4
years (Dalenius et al., 2011). Compared with non-Hispanic white children, the risk of
obesity was 35% higher in Hispanic children and 49% higher in AI/AN children (Pan et al.,
2013).

A factor other than race/ethnicity that has been associated with an increased prevalence of
childhood overweight/obesity is residence in a rural area. Data from the 1996-2006
NHANES and 2003 National Survey of Children's Health showed that among children aged
2 to 5 years, 27.2% of those in rural areas were overweight and 12.2% were obese; the rates
in urban children were 21.8% and 10.7%, respectively (Liu et al., 2010). The increased
prevalence of overweight and obesity in rural children has been associated with higher
poverty levels; lack of access to healthy, affordable food; limited resources for physical
education classes; and lack of access to safe places for physical activity (Liu et al., 2010;
Corbett, et al., 2014; White House Task Force on Childhood Obesity, 2010).

In New Mexico, childhood obesity generally follows national trends. In the fall of 2014,
24.7% of children attending NM public kindergartens were overweight or obese and 11.6%
were obese (New Mexico Department of Health, Healthy Kids New Mexico, 2014). These
values represented a decrease since 2010, but the prevalence of overweight or obesity and
obesity among Al and Hispanic kindergarten children remained high: 37.4% of Al and
26.2% of Hispanic children were overweight or obese and 23.5% and 11.8%, respectively,
were obese. In non-Hispanic white kindergarteners, the prevalence of overweight and
obesity was 18.7% and 6.7%, respectively.

Because of disparities associated with the population and rurality of New Mexico, childhood
obesity is a principal health concern in the state. Approximately 47.3% of the population is
Hispanic and 10.4% is Al, whereas the U.S. population is 17.1% Hispanic and 1.2% AI/AN
(U.S. Census Bureau, 2013). Moreover, New Mexico is the fifth largest state by land mass

Labbreviations: Al, American Indian; AN, Alaska Native; BMI, body mass index; CDC, Centers for Disease Control and Prevention;
CHILE, Child Health Initiative for Lifelong Eating and Exercise; HS, Head Start; NHANES, National Health and Nutrition
Examination Survey; RCT, randomized controlled trial.
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but has an average of only 17.2 people per square mile; therefore, it is one of the most rural
states (New Mexico Department of Health, 2014).

The Child Health Initiative for Lifelong Eating and Exercise (CHILE) trial was an
intervention to address childhood obesity in New Mexico. CHILE was a 5-year group
randomized controlled trial (RCT) of a trans-community (i.e., across multiple sectors of the
community), evidence-based intervention among 1898 preschool children attending 16 Head
Start (HS) centers in rural, predominantly Hispanic and Al communities (Cruz, et al., in
press, Morshed, et al., 2016, Davis, et al., 2013; Cruz, et al., 2014; Sussman et al., 2010).
The intervention, which used a socioecological approach to improving dietary intake and
increasing physical activity, included six components directed at the individual,
interpersonal, community, and policy levels. This paper describes the results of CHILE
pertaining to its primary outcome: BMI zscore (BMI2).

Study design

The CHILE intervention has been described in detail elsewhere (Davis, et al., 2013; Cruz, et
al., 2014; Sussman et al., 2010). Briefly, HS centers were eligible for the study if they had at
least two classrooms, 15 or more 3-year-old children enrolled, a retention rate of at least
80% over 2 school years, a primarily Hispanic or Al student population, and a location in a
nonmetropolitan community within 150 miles of the research center. HS centers housing
other prekindergarten programs were excluded. HS centers were recruited by a community
engagement specialist on the research team. Before randomization to intervention (7= 8) or
comparison (/7= 8) conditions, the HS centers were stratified according to the race/ethnicity
and average BMI of the HS center's population. A cut point of 16.4 was used to define the
two BMI strata. This value, chosen on the basis of a prerandomization sample of 3-year-old
children measured by center staff, was close to the median and allowed a balanced
distribution of HS centers within each racial/ethnic group.

A random uniform variable was generated for each HS center, and centers with lower values
within each stratum were assigned to the intervention group until desired sample sizes were
achieved. The sample size of 16 HS centers was determined by using data on changes in
BMI percentile among 3-year-old Al children (unpublished data, RIOS Net, a practice-based
research network in New Mexico). These data indicated that an intraclass correlation of
between 0.01 and 0.05 was appropriate. For a pre-post randomized group design, we
expected that standardized effect sizes of between 0.28 and 0.35 would have 80% power
(Raudenbush and Xiao-Feng, 2001).

The randomization, intervention, and intention-to-treat analysis were done at the group (HS
center) level (Figure 1). Height and weight data were collected at both the group and
individual-child level. A parent or guardian provided active informed consent for all children
enrolled in the CHILE trial, which was approved by the Human Research Protections Office
of the University of New Mexico Health Sciences Center and conducted in accordance with
HS center protocols and tribal processes.
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Study population

The primary study population was the cohort of children under 4 years of age enrolled in

one of the 16 participating HS centers in the fall of 2008 and followed for the 2 school years
after randomization. Additional cohorts in the study were children attending the HS centers
who were at least 4 years old but younger than 6 in the fall of 2008 and followed for 1 year;
children who were at least 4 years old but younger than 6 in the fall of 2009 and followed for
1 year; and children who were under 4 years old in the fall of 2009 and followed for 1 year.

Intervention components

The six components of the CHILE intervention were previously described fully by Davis et
al. (2013). Briefly, they are (1) a nutrition and physical activity curriculum for the HS
centers that was designed to provide children with repeated opportunities to taste a new fruit
or vegetable and to add 30 minutes of physical activity to daily class activities; (2) quarterly
professional development training for HS teachers and food service staff to provide
assistance in implementing the CHILE intervention and information about physical activity
and nutrition; (3) a component focused on integrating policy and behavior change in food
purchasing, preparation, and serving by HS food service staff; (4) a family component
consisting of take-home materials about nutrition and physical activity and family events
reinforcing these messages twice during the school year; (5) a local grocery store component
with the goal of increasing availability and visibility of healthier food options and providing
recipes and nutrition-related information to families while shopping; and (6) a component
that asked local healthcare providers to emphasize healthy eating and physical activity
during routine patient visits and invited health professionals to attend CHILE family events
to show support for the intervention.

Collection of BMI data

To determine BMI percentiles for the children in the study, height and weight were assessed
at the HS centers four times: at baseline (fall of 2008), twice during the intervention period
(in the spring and fall of 2009), and after the intervention (spring of 2010). BMI percentiles
were converted into BMIzvalues. The 2000 CDC growth charts (Kuczmarski, et al., 2002)
were used to categorize the children as underweight, normal weight, overweight, or obese.

All measurements were performed by trained, certified CHILE personnel who followed a
standardized protocol and used research-grade equipment. Three people participated in each
measurement: a measurer, an assistant, and a recorder. Children removed heavy clothing,
shoes, socks, and hair decorations that might interfere with the measurement. Height was
recorded to the nearest 0.1 cm by using a stadiometer (Shorr board, Shorr Productions,
Olney, MD). Weight was recorded to the nearest 0.1 kg with a Seca 770 scale (Seca, Chino,
CA). Every measurement was done twice to optimize accuracy. Measurements not within
tolerable limits (0.1 kg for weight, 0.6 cm for height) were conducted a third time. If two
measurements within established limits could not be obtained, the data were excluded from
analysis. A quality assurance monitor repeated the measurements on every tenth child to
verify results.
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Statistical analysis

Age at measurement (in months) was calculated for each child and measurement occasion.
Replicated height and weight measurements from each occasion were averaged and used to
determine BMI, BMI percentiles, and BMIz by using standard methods and computer codes
described by the CDC (Kuczmarski, et al., 2002). Relative frequencies of children in
different BMI percentile categories were calculated. BMIzis a relative measure of obesity
calculated by subtracting the sex/age-specific median BMI from an external reference
population value and dividing by the standard deviation for each reference population
(Kuczmarski, et al., 2002). Cole et al. (2005) recommended BMI z for cross-sectional
analyses and suggested BMI for longitudinal comparisons, whereas Must and Anderson
(2006) recommended BMI .z for longitudinal analyses. We used change in BMIzto assess the
intervention because it removed the need to model separate sex and age effects and
simplified the modeling of change over time because there should be no age-related trend in
BMIz The sample was in the age range in which adiposity rebound may be occurring,
which would have required fitting nonlinear models for age separately for boys and girls and
testing whether BMI trajectories differed according to study arm.

We used longitudinal mixed-model regression analyses to assess relationships between
BMI.zand the intervention. The primary analysis model included fixed effects for HS center
race/ethnicity strata, prestudy BMI strata, gender, intervention, time in study, and
intervention x assessment time interaction. BMIz data obtained before randomization
indicated that BMIz values increase with age and therefore a strong intervention effect
would be manifested by a significantly negative intervention x assessment time effect in the
analysis model. Analyses accounted for repeated measurements for HS centers and children
by including random effects for each center and child. Within-child residual errors were
allowed to be correlated between periods by using a power function formulation equivalent
to a first-order autoregressive correlation. A between-within strategy was used to allocate
degrees of freedom so that inferences about the intervention were based on center-level
units.

Additional analyses that treated time as a categorical variable were conducted to assess
possible nonlinear changes in BMI.z during the study. In this analysis, the time x period
interaction contrast was used to evaluate whether the longitudinal change since baseline was
the same for the intervention and the comparison group. All analyses were performed with
SAS version 9.3 (SAS Institute Inc., Cary, NC).

The effects of the intervention were assessed by first analyzing the primary cohort of 3-year-
old children who were enrolled in the study during fall 2008 and received the full 2 school
years of the intervention. We then added children with partial interventions to the primary
cohort results and conducted a combined analysis that included fixed effects for age at first
study measurement, year of study, and an indicator for late entry into the study. Additional
analyses according to gender, HS community race/ethnicity, center engagement, and
secondary cohorts were conducted using the same basic mixed-model structure. Analyses
were also conducted to assess whether the intervention effect was different for high,
moderate, and low baseline child BMIz by creating an indicator variable for initial BMIz
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lower than -1.0 (bottom 15%), BMI.zmore than 1.0 (top 15%), and the middle 70% of BMIz
values.

Parents provided consent for 1902 children at 16 HS centers to participate in the study (74%
of the eligible population), and 1898 children presented to be measured. Two children were
excluded because of medical conditions that precluded use of the standard BMI-for-age
growth charts. Other children were excluded from the analysis because they had also
attended a prekindergarten class (7= 73) or had missing data (7= 7) (Figure 1); therefore,
the analysis included 1816 children. The majority of participants (54%) were measured at
baseline (fall of 2008) as part of the first cohort. Demographic characteristics for these 980
children, including their weight status (BMI percentile), are shown in Table 1. The
intervention and comparison groups did not differ significantly at baseline. No HS center
was lost to follow-up.

Table 2 shows weight status, study arm, and assessment times for the primary age 3 cohort.

BMIzin the baseline sample (fall of 2008) of the primary age 3 cohort was greater than the
expected value of zero (mean = 0.63; 95% Cl, 0.47 to 0.78), with between-site variance,
o%sjte = 0.039, and within-site variance, o2yithin = 1.167. BMIzdid not differ with respect to
center BMI strata (p = 0.8), gender (p = 0.8), or intervention status (o = 0.8). There was a
weak trend for BMIzto increase by 0.32 (95% CI, —0.01 to 0.64) per year of age.

Change in BMIz per 6 months of study time for the primary age 3 cohort was similar for the
comparison and intervention centers (p = 0.54; comparison slope = 0.038 [95% CI, 0.014 to
0.063]; intervention slope = 0.039 [95% ClI, 0.014 to 0.063]; difference = 0.011 [95% CI
-0.024 to 0.046]). For this analysis, the between-center variance was 0.002, the between-
child variance was 1.004, and the residual within-child variance was 0.139, with
autocorrelation equal to 0.62 for adjacent measurement periods. No heterogeneity of
intervention effect was observed with respect to center race/ethnicity (o =0 .38), gender (o=
0.41), or race/ethnicity x gender (p = 0.32). When all children were analyzed with added
adjustments for age at entry into the study, year of study, and late entry into the study, no
effect of the intervention on change in BMIzwas observed (p = 0.69; difference in slopes =
-0.006 [95% CI —0.031 to 0.020]). Among older children, BMIzincreased more slowly with
time in study, but the increase did not differ significantly according to whether they were in
the intervention or comparison arm (p = 0.18). No treatment-effect heterogeneity was
associated with community race/ethnicity or gender.

We further assessed how BMI .z changed with time in study by treating time as a categorical
variable. Table 3 shows how adjusted BMIzincreased relative to baseline in the primary
cohort, and Table 4 shows results for all ages combined.

The primary cohort and all ages combined had a significantly higher BMIzat the end of the
study, and neither group had an intervention-related difference in the final measurement (p >
0.3). Although an intervention effect in the intended direction was observed in the fall 2009
sample for the primary cohort, it was not significantly different from zero (p = 0.54). In the
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combined analysis, the fall 2009 and spring 2010 samples showed changes in BMIz
consistent with the intended intervention effect, but the interaction contrast was not
significant in either sample.

Additional analyses showed that overall BMIzincreased from baseline by 0.18 (SE = 0.025,
p<0.001) for children with baseline BMI percentile < 85% but did not increase for children
with baseline BMI percentile = 85% (mean = —0.02, SE = 0.036, p = 0.57). However, there
was no evidence of a differential intervention effect (p= 0.62). Change in BMIz for children
in the intervention group with baseline BMI percentile = 85% was 0.03 (SE = 0.073, p=
0.65) more than in the comparison group. Change for children in the intervention group with
baseline BMI percentile < 85% was -0.01 (SE = 0.049, p= 0.83) lower than in the
comparison group.

Discussion

To our knowledge, the CHILE trial was the first trans-community RCT of an intervention to
prevent childhood obesity in preschool children attending HS centers in predominantly Al
and Hispanic communities. The overall aim of the study was to design, implement, and test
the efficacy of the intervention. CHILE received strong support from HS staff, families, and
community members, including grocery store managers and healthcare providers (Cruz, et
al., 2014). This paper describes the outcomes of an intervention to reduce the increase in
BMI in the intervention group versus the comparison group. At the end of the intervention
period, BMI values in the intervention and comparison groups were essentially the same.

As noted by several reviewers (Flynn et al., 2006; Bluford et al., 2007; Waters et al., 2011,
Wang et al., 2013; Zhou et al, 2014), few obesity interventions have focused exclusively on
preschool children, although more such programs are needed not only because of the
consequences of early-life obesity but also to allow assessment of their outcomes in a variety
of settings and populations. In their systematic review and metaanalysis, Waters et al. (2011)
identified only eight studies of interventions to prevent obesity in children up to 5 years old
that included a comparison group. In analyzing the combined results of all eight, Waters et
al. found that the change in children's BMI from preintervention to postintervention was
0.26 unit less in the intervention groups than the comparison groups. The difference was not
significant, but Waters et al. commented that their analysis indicated a trend toward a
positive intervention effect.

Obesity intervention programs that, like CHILE, serve Hispanic preschool children remain
uncommon, although Tovar et al. (2014) conducted a systematic review of eight
interventions (primarily RCTSs) in “immigrant populations” of primarily Hispanic children
(51% to 100% of children enrolled; n= 33 to 401), all with a mean age of under 5 years.
Five of the eight studies (Fitzgibbon et al., 2006; Yin et al., 2012; Bellows et al., 2013;
Slusser et al., 2012; Fitzgibbon et al., 2013) were based in preschools, two (Barkin et al.,
2012; Bender et al., 2013) in community or health centers, and one (Haines et al., 2013) in
homes. All eight included nutrition and physical activity components, and some also had
parenting and social networking components. Only four of the eight interventions (Barkin et
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al., 2012; Yin et al., 2012; Haines et al., 2013; Slusser et al., 2013) resulted in a significant
decrease in the children's weight, weight gain, BMI, or BMIz.

Obesity prevention interventions for preschool Al children are even more uncommon than
those for preschool Hispanic children, although two trials recently funded by the National
Institutes of Health are now under way (Karanja, et al., 2010; Adams et al., 2012). Only one
of the studies reviewed by Waters et al. (2011), a pilot RCT conducted more than 15 years
ago in northern New York and southern Canada (Harvey-Berino and Rourke, 2003), focused
on preschool Al children (n = 43 mother/child pairs). The intervention was a home visiting
program delivered by Al peer educators. No significant changes in weight-for-height z
scores occurred, although children in the obesity prevention arm had a significant decrease
in energy intake. A more recent study was an RCT that enrolled 454 Al kindergarten
children in South Dakota (Story et al., 2012). The intervention focused on increasing
physical activity and healthy eating at school and modifying the home environment to
reduce excessive energy intake and television viewing and increase physical activity. By the
final assessment, the intervention group had a significantly lower prevalence of overweight
compared with the comparison group, but no difference in obesity prevalence, BMI, BMIz,
skinfold thickness, or percentage of body fat.

Overall, interventions to prevent childhood obesity in Hispanic and Al preschool children
have so far had mixed results with regard to weight gain or loss and adiposity, indicating the
challenge of addressing obesity in these populations. Even studies with multiple intervention
components have had limited success with respect to BMI outcomes, although some have
observed improvements in other measures, including significant decreases in overall energy
intake (Harvey-Berino and Rourke, 2003); consumption of sugar-sweetened beverages
(Bender et al., 2013; Story et al., 2012), whole milk (Story et al, 2012), or chocolate milk
(Story et al, 2012); and significant increases in gross motor skills and consumption of water
and 1% or 2% milk (Bender et al., 2013; Bellows et al., 2013).

Limitations of the CHILE study included the drop out of students due to graduation or
transfer to prekindergarten classes, the difficulty in instituting environmental and policy
changes, and the large effect size required by the small number of study sites, which may
have resulted in the study being underpowered. When the original power calculations were
made, limited data were available to estimate the effect size. Finally, the study design
precluded blinding to intervention status.

Major strengths of the study included the robust group RCT design; the trans-community
nature of the intervention; the development and implementation of an evidence-informed
developmentally and culturally appropriate curriculum; strong engagement from Al and
Hispanic communities; and the high overall level of enroliment: 74% of children attending
the HS centers. The translation potential of the study represents another strength. The
CHILE curriculum was based on both national dietary (U.S. Department of Health and
Human Services, U.S. Department of Agriculture, 2005) and national physical activity
(NASPE, 2004) guidelines for 3- and 4-year-old children. Obesity prevention research
among Hispanic and Al preschool children in rural communities is challenging and
complex. Implementing policies consistent with national nutrition and physical activity
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guidelines is one component of a comprehensive childhood obesity prevention intervention.
Recommendations for practice include involving multiple sectors of the community in the
intervention: preschools, healthcare providers, grocery stores, children, and families. Future
research should assess long-term outcomes of childhood obesity prevention interventions
and the dissemination and implementation of interventions like CHILE in new communities.
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Highlights

CHILE was the first RCT of an obesity intervention in Hispanic and Al
preschoolers.

CHILE documented the prevalence of obesity in the studied population.

No significant differences in BMI zscore outcomes were found.
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+ Other pre-kindergarten program

Allocated to control group for 2

Davis et al.
Head Start centers assessed for eligibility (n=20)
Enrollment + American Indian or predominantly Hispanic
community
+ Non-metropolitan location
+ At least 2 classrooms
+ At least 15 3-year-old children
+ At least 80% retention during 2 years
Excluded (n=4)
»| ¢ Did not meet eligibility criteria
+ >150-200 miles distant
Randomization (n=16)
+ Stratified on race/ethnicity
6 American Indian sites; 10 Hispanic sites
+ Stratified on body mass index (BMI)
8 with BMI > 16.4; 8 with BMI < 16.4
A\ 4 A\ 4
Allocated to and received CHILE Allocation
intervention for 2 years (n=8) years (n=8)
A\ 4 A\ 4
Groups analyzed Groups analyzed

8 Head Start centers, median n
children =91 (range, 46-308)
Children excluded from analysis
Developmental disorder (n=1)
Participated in prekindergarten (n=25)
Missing/invalid data (n=4)
Participants
945 total children
203 children in primary cohort

8 Head Start centers, median n
children =109 (range, 74-138)
Children excluded from analysis
Dewvelopmental disorder (n=1)
Participated in prekindergarten (n=48)
Missing/invalid data (n=3)
Participants
871 total children
216 children in primary cohort

Figure 1.

CONSORT diagram showing enrollment and analysis in the CHILE intervention.
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Demographic characteristics of the study sample of children at the fall 2008 (baseline) assessment time.?

Characteristic

Total (n = 980)

Comparison group (n = 480)

Intervention group (n = 500)

Gender
Female
Male

Age, years
2

3

4

5

Center race/ethnicity

American Indian
Hispanic

Child ethnicity
Hispanic
Non-Hispanic
Child race
American Indian
White

Other

Weight status b
Underweight
Healthy weight
Overweight

Obese

464 (47.4)
516 (52.6)

16 (1.6)
403 (41.1)
543 (55.4)

18 (1.8)

398 (40.6)
582 (59.4)

561 (57.2)
419 (42.8)

375(38.3)
578 (59.0)
27 2.7)

16 (1.6)
644 (65.7)
152 (15.5)
168 (17.1)

231 (48.1)
249 (51.9)

2(0.4)
214 (44.6)
254 (52.9)

10 (2.1)

203 (42.3)
277 (57.7)

253 (52.7)
227 (47.3)

196 (40.8)
266 (55.4)
18 (3.8)

12 (2.5)
319 (66.5)
66 (13.8)
83 (17.3)

233 (46.6)
267 (53.4)

14 (2.8)
189 (37.8)
289 (57.8)

8 (1.6)

195 (39.0)
305 (61.0)

308 (61.6)
192 (38.4)

179 (35.8)
312 (62.4)
9(1.8)

4(0.8)

325 (65.0)
86 (17.2)
85 (17.0)

a\/alues are numbers (percentages).

bAs indicated by BMI percentile for age and weight, with underweight defined as less than the 5th percentile; healthy weight as the 5th to less than
the 85th percentile, overweight as the 85th percentile to less than the 95th percentile, and obese as equal to or greater than the 95th percentile.
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Weight status of the primary age 3 cohort at the four assessment times.”

Table 2

Assessment time

Total

Comparison group

Intervention group

Fall 2008 (baseline)
Underweight
Healthy weight
Overweight
Obese

Total n

Spring 2009
Underweight
Healthy weight
Overweight
Obese

Total n

Fall 2009
Underweight
Healthy weight
Overweight
Obese

Total n

Spring 2010
Underweight
Healthy weight
Overweight
Obese

Total n

6 (1.4)
294 (67.4)
71 (16.3)
65 (14.9)
436

4(1.2)
219 (66.2)
54(16.3)
54 (16.3)
331

4(1.3)
197 (63.1)
57 (18.3)
54 (17.3)
312

4(1.4)
173 (60.5)
55 (19.2)
54 (18.9)
286

4(1.8)
148 (65.5)
35 (15.5)
39 (17.3)
226

1(0.6)
117 (67.2)
26 (14.9)
30 (17.2)
174

1(0.7)
96 (63.6)
24 (15.9)
30 (19.9)

151

2 (L4)
88 (62.0)
26 (18.3)
26 (18.3)

142

2(1.0)
146 (69.5)
36 (17.1)
26 (12.4)
210

3(1.9)
102 (65.0)
28 (17.8)
24 (15.3)
157

3(1.9)
101 (62.7)
33(20.5)
24 (14.9)
161

2 (L4)
85 (59.0)
29 (20.1)
28 (19.4)

144

Page 15

a\/alues in parentheses are percentages of each group at the assessment time. Underweight was defined as less than the 5th BMI percentile for age
and gender, healthy weight as the 5th to less than the 85th percentile, overweight as the 85th percentile to less than the 95th percentile, and obese as

equal to or greater than the 95th percentile.
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Adjusted BMI z-score values for the primary age 3 cohort in the comparison and intervention groups,
according to assessment time, with the change in BMIz from baseline values and the intervention x period (I x

P) effect size.

Comparison group

Intervention group

BMIlzscore Change BMIlzscore Change | x P effect p-valueb
Fall 2008 0.69 (0.074) — 0.64 (0.077) — — 0.09
Spring 2009  0.66 (0.075) -0.02 (0.030) 0.67 (0.078) 0.03 (0.032) 0.05(0.044)  0.25
Fall 2009 0.78 (0.076) 0.09 (0.035)  0.70 (0.078) 0.06 (0.035) -0.03 (0.050) 0.54
Spring 2010  0.80 (0.077) 0.11(0.040)  0.81(0.080) 0.17 (0.040) 0.06 (0.057)  0.34

a\/alues in parentheses are standard errors. Scores were adjusted for center race/ethnicity strata, prestudy BMI strata, gender, and whether there
were dropouts because of attending prekindergarten.

The fall 2008 p-value is for the overall intervention effect (intervention x assessment time interaction test result); the other p-values are for period-
specific intervention effects not adjusted for multiplicity.
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Adjusted BMI zscore values in the comparison and intervention groups for children of all ages, according to

time since start of intervention, with time x intervention (T x I) contrast.”

Time since start of intervention ~ Comparison group

Intervention group

Tx1 contrastb

c
p-value

At start 0.65 (0.54-0.76)
7 months 0.66 (0.55-0.77)
12 months 0.77 (0.60-0.89)
19 months 0.82 (0.70-0.94)

0.71 (0.60-0.82)
0.74 (0.63-0.85)
0.76 (0.65-0.88)
0.86 (0.74-0.98)

0.01 (-0.03-0.06)
-0.07 (-0.14-0.00)
-0.02 (-0.03-0.06)

0.07
0.57
0.06
0.68

a\/alues in parentheses are confidence intervals. Scores were adjusted for center race/ethnicity strata, prestudy BMI strata, gender, and whether

there were dropouts because of attending prekindergarten.

Comparison of whether the change from baseline within the two arms was different in the comparison and intervention groups.

The at-start p-value is for the overall intervention effect (intervention x time interaction test result); the other p-values are for period-specific

intervention effects not adjusted for multiplicity.
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