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Abstract

Objective: To assess the impact of a multi-level nutrition intervention for low-income childcare
environments, staff, and center-enrolled children.

Design: Cluster-randomized controlled trial was conducted among eligible centers. Staff and
parent self-report surveys and objective field observations at baseline/follow-up were conducted.

Setting: 22 low-income childcare centers (enrolling =25, 2-5- year-old children).

Participants: Children between 18-71-months-old; 408 children and 97 staff were randomized
into intervention (208 children, 50 staff) and waitlist-control groups (200 children, 45 staff).
Retention rates were high (87%-children, 93%-staff).

Intervention(s): A 6-session, 6-month director’s child nutrition course with on-site technical
support for center teachers.

Main Outcome Measure(s): Center nutrition/physical activity environment; staff feeding
styles, dietary patterns, and attitudes about food; child food preferences and dietary patterns.

Analysis: Covariance regression analyses to assess the intervention effect, adjusting for
clustering within centers.

Results: Significant intervention effects found for the center nutrition training/education
environment (B=3.01, p=0.03), nutrition total scores (B=1.29, p=0.04), and staff-level prompting/
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encouraging feeding styles (B=0.38, p=0.04). No significant intervention effects for child-level

measures.

Conclusions and Implications: Curriculum-driven training and implementation support
improved nutritional policies/practices and staff-child interactions during meals. Future research
should extend the intervention to families and the evaluation to children’s dietary behaviors and
weight changes.
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Pediatric obesity is a major health concern that often begins early in life and increases risk
for lifelong obesity and associated comorbidities, including hypertension, asthma,
musculoskeletal problems, obstructive sleep disorders, Type Il diabetes, depression, and
social stigmatization. Based on national 2015-2016 data from NHANES, 26% of 2-5 year-
olds are overweight or obese, with elevated rates among children from minority and low-
income families.?

Overweight by age 5 increases the risk for obesity by age 14 fourfold,® suggesting that
obesity prevention should focus on early life behavioral patterns. Health policy
recommendations are to implement multilevel, rather than single level, strategies early in
life,* making childcare centers an ideal setting for pediatric obesity prevention.> With their
dependency and sensitivity, young children are uniquely influenced by their proximal
environments,? including adults at home and in childcare settings.5.” More than 63% of 3-5-
year-old children are in full-time nonparental care8 and eat at least one to two meals and
several snacks, estimated to encompass 50-100% of their Recommended Dietary
Allowance.®

With the exception of Head Start, a federal program, childcare programs are primarily state-
licensed and regulated. Wellness guidelines for childcare centers are emerging. The Healthy
Hunger Free Kids Act of 2010 (HHFKA) focuses on health promotion guidelines for
schools, including foods served and wellness policy implementation, and acknowledges the
importance of such policies in childcare centers.19 The Academy of Nutrition and Dietetics
provides benchmarks for nutrition in childcare centers!! and the United States Department
of Agriculture (USDA) Child and Adult Care Food Program (CACFP) provides
reimbursement for 3.2 million preschool children daily based on meal pattern requirements
that are consistent with the Dietary Guidelines for Americans.}? Under the HHFKA, the
USDA is tasked to update meal patterns and nutritional standards in CACFP meals/snacks to
align with Dietary Guidelines for Americans.1? Recent CACFP guidelines (October 2017)
increase the provision of fruits/vegetables and reduce desserts with grains/sugar in childcare.
13 An evaluation of 118 childcare providers in 24 centers in Illinois found that Head Start
providers were more likely to adhere to nutritional guidelines than CACFP and non-CACFP
providers, likely due to nutrition performance standards and training in Head Start centers.14

In collaboration with the state educational agency and a non-profit agency serving childcare
centers, this pilot project examines the impact of a six-month intervention that combined

J Nutr Educ Behav. Author manuscript; available in PMC 2020 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Schuler et al. Page 3

training for childcare center directors on nutritional guidelines with a nutrition education
curriculum. It is hypothesized that the intervention would positively impact childcare center
nutrition policies and practices, staff nutritional attitudes/behaviors, and child food
preferences.

METHODS

This randomized controlled trial included CACFP-participating childcare centers in three
Maryland counties. Eligible centers had at least 25 enrolled children ages 2-5 years and
lunch provision. Exclusion criteria were corrective action in the past year or being a Y of
Maryland center (due to prior nutrition training). Of 88 screened childcare centers, 36 met
eligibility criteria, and 22 agreed to participate (Figure 1). Centers were matched into pairs
by size and county. Using a computer-based randomization procedure, one center in each
pair was assigned to intervention (7=11) and waitlist-control (/=11).

Participants

Parents, children, and staff were recruited and completed enrollment assessments prior to
randomization. Parents and children were eligible if the child’s age was between 3-5 years
and received lunch at the center. Staff were excluded if they had a child enrolled in the trial.
The enrollment sample included 408 children (intervention 7=208, control 7/=200) and 381
parents who returned baseline surveys (intervention 7=198, control 7=183). A total of 97
staff members (intervention 7=50, control 7=47) were included. The follow-up evaluation
was conducted six months following enrollment upon conclusion of the intervention, and
included 354 children (86.8% retention: intervention /=186, control 7/=168) and 90 staff
(92.8% retention: intervention /7=45, control /7=45).

Procedures

The protocol was approved by the university institutional review board. Written informed
consent was obtained from all participating parents and staff. Research assistants recruited
parents/children and staff at centers during back-to-school nights and drop-off/pick-up times
at the start of the academic year (Fall 2014). The multi-level baseline evaluation included
observations of center nutrition and physical activity (PA) environments, staff, and parent
surveys assessed at baseline and follow-up.

Intervention.—Built on the social ecology behavior change theory and through a
collaborative process under the leadership of the state education agency, a training course
was developed for center directors/management (Enhancing the Nutrition Environment of
Your Child Care Center) on nutrition-promoting activities in childcare centers and a food-
based classroom nutrition education curriculum (Maryland’s Building Blocks for Healthy
Kids Nutrition Education Toolkit) focusing on children’s acceptance of fruits, vegetables,
and whole grains. Lessons were developed by Registered Dietitians from the Blinded for
Review (XXX) and using existing Early Care and Education (ECE) nutrition education
resources. Weekly classroom lessons and activities focused on shaping positive food
preferences and eating habits among preschoolers, specific to fruits, vegetables, and whole
grains following the Dietary Guidelines for Americans (Dietary Guidelines),1° the meal
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pattern revisions that were subsequently incorporated into the Final Rule for CACFP, and
recommended CACFP best practices.16

Nutrition trainers administered the nutrition environment curriculum to childcare directors/
management at local resource centers for six, three-hour training sessions over six months.
Training topics included: (1) Nutrition and PA guidelines/recommendations, (2) Menu
planning and food purchasing, (3) Mealtime environment, family style dining, choosy eaters,
(4) Partnerships with parents/caregivers, (5) Education for children, staff, and parents/
caregivers, and (6) Development and implementation of wellness policies. For the classroom
nutrition education curriculum, trained staff provided a monthly nutrition education lesson
for children and left 3 additional lessons with accompanying materials (books, activities,
etc.) with the classroom teacher to be taught independently over a 3-week period. Both the
environment and classroom curricula were administered over a period of six months.
Childcare centers received funding ($1,500-$2,400 based on center size) to support
curriculum-based activities.

Center-level measure
Nutrition and PA environment.

Environment and Policy Assessment and Observation (EPAO).: The EPAOY includes two
domains: nutrition and PA, each with eight subscales. Trained field observers conducted
observations and document reviews in non-participating childcare centers until achieving
inter-rater reliability of 85%. Scores are summed for each subscale and range from 0-20,
with higher scores indicating a better-quality nutrition or PA environment.

Staff-level measures

Food attitudes.: The Food-Life Questionnaire, Short Form (FLQ-SF) addressed childcare
staff food beliefs and attitudes.18 Three of the five FLQ-SF subscales were included (weight
concern, diet-health orientation, belief in a diet-health linkage). The natural food preferences
subscale was removed due to lack of relevance and the food and pleasure subscale was
removed due to poor reliability (a < .6). Response options ranged from 1-strongly disagree
to 5-strongly agree and were summed for each subscale. The FLQ-SF has adequate internal
consistency (a=.75), moderate associations with food choice (/=.32-.64) and strong
correlations with the original Food-Life Questionnaire (/=.64-.84).18 As per
recommendations,1 Cronbach’s a was acceptable at baseline and follow-up for weight
concern (a =.7) and belief in a diet-health linkage (o = .7) on average. Cronbach’s a values
were questionable for diet-health orientation (a = .6) after removing the item “I rarely think
about the long-term effects of my diet on health” to improve internal reliability.

Feeding Styles.: Childcare staff feeding style was assessed with the Parent Feeding Styles
Questionnaire,20 referred to in this study as the Caregiver Feeding Styles Questionnaire
(CFSQ). The CFSQ was adapted by adding an option of 0-not applicable and referencing
“children at your center” instead of “your child.” The CFSQ includes 27 items and 4
subscales: control feeding, emotional feeding, instrumental feeding, and prompting/
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encouraging feeding. Staff members rated items from 1-neverto 5-almost always. Scores
were averaged for each subscale. Internal consistency was above .8 at baseline and follow-

up.

Diet.: Diet was assessed using “Starting the Conversation,” an 8-item survey designed to
assess eating behavior (e.g., frequency of fruits/vegetables).18 This survey is cross-validated,
meaning that it detects diet change over time.?! Staff indicated the frequency of weekly
consumption of each food type (=4 times, 1-3 times, <1 time); total scores were averaged
with higher scores indicating less healthful dietary practices. Cronbach’s a was acceptablel®
at baseline (a = .7) and follow-up (a =.7).

Demographics.: Staff race/ethnicity, education, and childcare center position were collected
via self-administered survey.

Child-level Measures

Anthropometry.: Shoes and heavy outer-clothing were removed prior to measurement.
Children were weighed on a calibrated digital scale to the nearest 0.1 kg (Seca, Birmingham,
UK) and height was measured using a portable stadiometer (Schorr Board) rounded to the
nearest 0.1 cm following standard protocol.22 Measurements were taken three times and
averaged. Gender-specific weight-for-age, height-for-age, and body mass index (BMI)-for-
age z-scores were calculated according to WHO standards.23 Anthropometry data were
collected at baseline only.

Fruit/\Vegetable Preference (FVVP).: FVP was collected using the Food Preference
Computer Assessment.24 This measure has high reliability and predictive validity.24 FVP
includes pictures of 15 fruits and 11 vegetables. Following each picture, children point to a
“yummy,” “OK,” or “yucky,” face (score=2, 1, 0, respectively). Scores were averaged for
fruits, vegetables, and total F\VP.

Food consumption/waste.: Lunchtime meal observations were conducted using a real-time
visualization method that is reliable and valid against individual item weighing.2
Researchers estimated the amount of each primary food group (protein, fruit, vegetable,
grains) remaining on the child’s plate using the quarter-waste method (none, ¥4, %, %, or all
of food item wasted) and a “gold standard” plate for comparison. Inter-rater reliability was
high (kappa>0.90). Grains were removed from analysis due to low reliability. Food waste
was recoded into none vs. some/all waste in the analyses.

Demographics.: Parent surveys were administered to collect parent and child demographics:
race/ethnicity, parental education, parent BMI (kg/m?; <25=normal weight,
>25=overweight/obese, based on self-reported weight and height), and poverty ratio (based
on family size and income, calculated using federal poverty guidelines).

In SAS 9.3, descriptive analyses compared center, staff, and child characteristics by
intervention status using Student t tests and chi-square test of independence analyses. To
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assess the intervention effect on center-level measures (EPAO nutrition and physical activity
scales and subscales), covariance linear regression analyses for continuous variables were
conducted to assess the difference in follow-up scores between intervention and control
groups (intervention effect), adjusting for baseline scores. To assess the intervention effect
on the staff-level and child-level measures, multi-level covariance linear regression analyses
(continuous variables) and covariance logistic regression analyses (categorical variables, e.g.
plate waste) were conducted. The dependent variable is the measure for the staff (e.g. staff
food attitude) or child (e.g. child food consumption/waste) at follow up and the predictor is
intervention status, adjusting for the same measure at baseline. Multi-level modeling was
conducted to account for the clustering of staff or children (level 1) within the centers (level
2). For staff-level or child-level measures, the intraclass correlation coefficients (ICC) were
assessed to indicate the correlations between staff members or children within the same
centers.

Sample Characteristics

Children were approximately 46 months at baseline (7=347; Table 1) and primarily African
American. Overall 24.3% of intervention and 29.9% of control group children were
overweight or obese (p=.27). All participating staff (/7=86) were female; most had formal
Early Childhood Education training (97.6%) and were employed full-time (92.0%). Seventy-
three percent of staff (teachers/directors) worked directly with children.

Center-level Intervention Effect

A significant intervention effect was found for nutrition training and education and for total
nutrition (Table 2). Nutrition training and education scores increased for intervention centers
by 3.01 more units compared to the control group (8=3.01, SE=1.26, p=0.03), adjusted for
baseline scores. Total nutrition scores increased for intervention group centers compared to
control centers, with an intervention effect of 1.29 units (B=1.29, SE=0.57, p=0.04). There
was an unexpected intervention effect on the sedentary environment; scores increased by
3.91 units for the control group compared to the intervention group (8=-3.91, SE=1.73,
p=0.04) due to little change in sedentary environment scores from baseline (5.45) to follow-
up (4.85) for intervention centers, but an increase for control centers (baseline: 6.06, follow-
up: 9.09).

Staff-level Intervention Effects

The ICCs between staff within the same center were small for FLQ-SF subscales (weight
concern = 0, diet-health orientation = 0.05, belief in diet-health linkage = 0) and Starting the
Conversation = 0. ICCs for CFSQ subscales were as follows: controlling = 0.15, emotional =
0.02, instrumental = 0.07 for instrumental, prompting/encouraging = 0. There were no
significant intervention effects among staff measures. Analyses were then restricted to staff
working directly with children (teachers, directors). There was a significant intervention
effect for Prompting/Encouraging Feeding Style (CFSQ subscale; see Table 3). Control
group scores were similar between baseline and follow-up, while the intervention group
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increased from 4.06 to 4.30 points, 0.38 more units compared to the control group (5=0.38,
SE=0.18, p=0.04).

Child-level Intervention Effects

The ICCs for FVP between children within the same center were small (vegetable
preference = 0, fruit preference = 0.01, fruit/vegetable total = 0.005). The ICC for food
consumption/waste was 0.63 for protein, and 0.15 for fruit and vegetable consumption.
There was no significant intervention effect on either FVVP or food waste (Table 4). FVP was
examined for each food-item preference, overall score, and fruit/vegetable subscale score,
with no intervention effects found. Food waste was examined both as a continuous variable
and categorical score (none/some wasted vs. all wasted) with no significant intervention
effects.

DISCUSSION

Prior research on interventions to improve the nutrition and PA environments in early
childcare settings is equivocal.>17:26:27 Results of this pilot study show promising effects for
a multilevel obesity prevention intervention in low-income childcare settings at the center
and staff levels. Intervention centers improved their nutrition training and education
practices, as well as their overall nutrition environment. Nutrition training and education
practices included actively involving children in nutrition-related lessons (e.g., using book
characters to assess food choices, preparing healthy snacks, and nutrition-focused art
activities) and training childcare directors and staff on developing and documenting nutrition
curricula.

The improvement in center-level nutrition environments was driven in part by increases in
formalized nutrition training and education and in having formal nutrition and wellness-
related policies. The intervention provided education, curriculum, and resource materials for
directors and staff to engage in wellness activities, suggesting that many of the intervention
centers implemented observable changes. Long-term follow-up is necessary to assess
whether improvements to the nutrition environment continued after technical assistance
ended. Other research on childcare center environmental interventions,1? particularly those
offering external training and technical assistance to center staff28 and focusing on policies
and practices?? have shown promise for nutrition behavior improvements among children. It
is unsurprising that intervention centers did not demonstrate improvements in any physical
activity domains of the EPAO as the intervention primarily addressed nutrition.

Changes were observed in feeding behaviors of staff who directly engage with children in
childcare centers, specifically increases in prompting/encouraging feeding styles. Although
excessive prompting/encouraging can increase risk for obesogenic eating behaviors in
childhood, 20 encouraging nutritious foods can promote healthy eating for children.30:31
Future research should include observations of the nature and frequency of caregiver feeding
encouragement.

There are several possible explanations for the lack of observed changes in child food waste
or preferences. First, regarding the food preference measure, not all foods included were
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specified in the intervention and not all foods specified in the intervention were included in
the measure. These results support the need for tailoring such a measure to ensure
consistency with the intervention. Second, alterations in food preferences and consumption
may require an intervention of longer duration, given that children can refuse unfamiliar
fruits/vegetables up to 15 times before willing to try them.32 Finally, variability in foods
served across centers may have differentially impacted assessments of child food waste.

Methodological Considerations

Measurement challenges related to child food waste and preference may have prevented an
accurate assessment of intervention effects. Variations in the developmental stage of the
child, distractions during assessments, and variability in nutrition environments across
centers could have had an impact on measure reliability and validity. Validated measures of
child diet and food preference are needed for children under age 5 years to ensure that they
can be feasibly administered in a large-scale, childcare center-based trial. Evaluations of
innovative strategies to assess food intake are emerging, although with mixed results.33:34
The internal consistency for the FLQ-SF diet-health orientation subscale was questionable.
Although close to the acceptable range,9 results for this measure should be interpreted with
caution and may not be valid given the small staff sample size. Including larger samples in
future studies would enable the assessment of moderators, such as children’s age and weight
status.

Strengths of this study include the ability to deliver and assess center-level policy and
environmental changes using objective observations by trained researchers. Staff expressed a
high level of buy-in, with retention rates over 90%, which was essential for implementing
the child-centered nutrition curriculum and achieving recommended environmental changes.
Study results suggest that interventions in early childcare settings may benefit from testing
and refining multi-level interventions involving personnel at all levels, as well as children
and families, and include additional follow-up assessments to determine the long-term
effects of the intervention.28 Additional research is needed to identify the specific elements
of multi-level, multi-component interventions with the strongest impact on improving
nutrition and PA outcomes, 2728

Implications for Research and Practice

There were several lessons learned during this pilot study. First, the priorities of directors
varied across centers, which often meant prioritizing staff management, addressing child and
parent needs, and other administrative duties with constrained time and financial resources.
Directors also faced external barriers to fully participate in intervention components
targeting menu planning and food purchasing as some did not have the authority to alter
contracts with food vendors or negotiate menu changes. Infrastructure presented as a barrier
in some centers as kitchen and food service space varied widely. Some had limited space to
store fresh food items or had minimal meal preparation time. Other external barriers
included limitations in center budgets for meal planning as well as CACFP meal
requirements and reimbursement rates. This is consistent with barriers to obesity prevention
in early childcare settings that have been previously identified (e.g., cost of healthier foods,
limited time/resources, limited resources for health literacy within centers, and for parental
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engagement).3® Although this pilot study addresses several known barriers, results suggest
that providing technical support and menu planning/nutrition environment recommendations
better aligned with individual center resources and infrastructure may be beneficial for
future intervention development.

This pilot study shows initial promise for improving childcare center nutrition environments
with a multi-level intervention that includes education and training for center administrative
staff, as well as hands-on nutrition education activities for center staff and children at
CACFP-participating childcare centers. As demonstrated by this pilot, improvements in
nutrition environments can be successfully supported and evaluated via collaborations with
state and local agencies.>2% These results suggest benefits of targeting early childhood
education settings, particularly aspects of the nutrition environment, wellness policies that
support healthy diets and adhere to national dietary recommendations, 2 aspects of PA, such
as structured and unstructured play, and reducing length and frequency of time spent in
sedentary activities. Results also suggest support for ongoing professional development
opportunities provided to center staff and administration to implement health promotion
activities.

Early childhood education environments remain an ideal setting to target obesity prevention
efforts. Given the limited number of methodologically rigorous intervention studies
involving preschoolers,3® the unrelenting national trends of overweight and obesity,2 and the
disproportionate impact of obesity on health disparities among lower-income, racially and
ethnically diverse communities,28 additional research is needed on obesity prevention
childcare centers.
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Figure 1.

Building Blocks Study Design and Sample Selection
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Table 1.
Sample Characteristics
Child Control (n=164)  Intervention (n=183) TIx?
Age (months)? 46.3 (24.8-70.6) 47.2 (29.4-70.6) -0.812
Race 12572"
Black 78.7% 93.8%
Otherb 21.3% 6.2%
Gender 0.437
Male 51.9% 49.3%
Female 48.1% 50.3%
BMI z-score 0.51(-2.86-6.55)  0.35 (-2.36-3.35) 0.17
BMI percentile 0.486
<g5th 70.1% 75.7%
g5th_gs5th 17.8% 15.3%
>95th 12.1% 9.0%
Parent Control (n=109) Intervention (n=104)
Gender 0.395
Male 7.6% 6.3%
Female 92.4% 93.8%
Education 15.402 7%
<High school 24.6% 20.7%
>High school 75.4% 79.3%
BMI 28.6 (19.8-51.8) 29.8 (19.4-62.7) -1.214
Overweight/Obese 62.5% 70.2%
Poverty line <100% 37.1% 19.8% —4.068 %"
Staff Control (n=41) Intervention (n=45)
Race 8.653
Black 87.8% 97.9%
Other 12.2% 2.2%
Education 4.342
<High school 32.5% 18.6%
>High school 67.5% 81.4%
Center role 11.673
Teacher 23 (56.1%) 31 (67.4%)
Director 7 (17.1%) 6 (13.0%)
Owner 2 (4.9%) 2 (4.3%)
Other 9 (22.0%) 6 (13.3%)
*p<.05,
-
p<.01,
-
p<.001
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Note: Student #tests and chi-square test of independence analyses test differences by intervention status.
a
Age/BMI z-score (Body Mass Index) are means and range; all other data are percentages

b, . . N .
“Other” race/ethnicity: Caucasian, Hispanic/Latino, other

J Nutr Educ Behav. Author manuscript; available in PMC 2020 September 01.

Page 14



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Schuler et al. Page 15

Table 2.

Center Intervention Effects for the Environment and Policy Assessment and Observation

Control (n=11) Intervention (n=11)
Baseline Follow up Baseline  Follow-up B(SE)
Nutrition
10.01 10.04 8.98 10.67 *
Total (1.59) @57 (0.60) (L25)  129(057)
. 12.39 12.64 11.36 12.82
Fruits/\Vegetables 2.17) 2.01) (2.06) .71 0.65 (0.99)
Whole Grains/Low Fat Meats (130 '1796) (130'1%0) (g'gg) (139 '9661) 1.06(1.65)
. . 13.82 15.00 13.55 14.45 -0.32
High Sugar/High Fat Foods (2.40) 2.97) (2.16) (157) (0.63)
11.82 12.23 11.24 12.64
Beverages (L41) (2.80) (1.74) @iy 441D
Nutrition Environment (2'82) (g';g) (;'(2)1) (15?4370) 1.42(1.97)
Staff Behaviors- Nutrition (124 '339% (1435168) (133155‘3 (13?9488) 0.62(1.82)
Nutrition Training/Education é'zfg) é'%g) é‘%g) (g'gg) 3.01(1.26)"
. : 3.73 5.36 3.96 5.21 -0.17
Nutrition Policy (4.36) (2.85) (4.37) (3.45) (148)
Physical Activity
Total 9.71 10.78 8.73 9.53 -0.98
(2.70) (0.99) (2.28) (1.80) (0.57)
PR 9.32 9.55 6.14 10.68
Active Time 3.72) (4.45) (4.09) (3.37) 0.56(1.85)
. 14.55 12.73 12.73 13.33
Sedentary Behaviors (5.01) (4.43) (5.54) (4.94) 1.36(1.85)
; 6.06 9.09 5.45 4.85 -3.91
Sedentary Environment (4.67) (4.49) (5.83) (5.24) (173) *
Fixed Play Environment 9.20 (4.96) (g'gg) (g'gg) (2'3% 1.10 (148)
Portable Play Environment (1734285) (127213 (145 &g (1536797) (_138595)
Staff Behaviors-Physical Activity (146'5987) (1516852) (1636943 (lé) 6981) 0.59 (2.50)
Physical Activity Training/Education (g'gg) (g'g) (g‘;g) ((1)'(733) (_120%2)
: - : 8.33 18.33 4.00 16.00 -1.45
Physical Activity Policy (9.83) (4.08) (8.94) (5.48) (2.88)
. - 9.71 10.78 8.73 9.53 -0.98
Physical Activity Total 2.70) (0.99) (2.28) (1.80) (0.57)
*
p<.05

Note: Covariance regression analyses were used to assess differences in follow-up scores between intervention and control groups (intervention
effect), adjusting for baseline scores. Separate regression analyses were conducted for each Nutrition and Physical Activity scale and subscale of
the Environment and Policy Assessment and Observation (EPAO).
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Table 3.
Staff Intervention Effects M(SD)
Control (n=30) Intervention (n=36)
Baseline Follow-up Baseline Follow-up B(SE)
Food-Life Questionnaire-Short Form
Weight Concern 16.19 16.38
15.69 (4.99) 2.63) (5.37) 16.69 (5.10)  0.10 (0.80)
Diet-Health Orientation 13.15 (2.56) 12.31(3.16) 11.81(3.02) 11.77(3.06) -0.13 (0.90)
Belief in Diet-Health Linkage 15.81 15.27
15.65 (3.58) 3.78) (3.58) 16.00 (2.95)  0.33 (0.88)
Caregiver Feeding Styles Questionnaire
Controlling 3.36 (1.26) 3.29 (1.17)  3.31(0.98) 3.39 (0.93) 0.05 (0.25)
Emotional 1.05 (0.54) 1.01 (0.26) 1.08 (0.49) 1.28 (0.72) 0.25 (0.14)
Instrumental 1.11(0.46) 1.15(0.43) 1.30(0.60) 1.31(0.70)  0.08 (0.16)
P ting/El i 0.38
romptingfEncouraging 395(084) 386(092) 406(086) 430(06) o
Starting the Conversation 8.15(258) 8.04(2.68) 889 (3.15) 8.14(3.81) (‘00'7‘})33
*
p<.05

Note: Multi-level covariance regression analyses were conducted to assess the difference in follow-up scores between intervention and control
groups (intervention effect), adjusting for baseline scores and accounting for clustering of staff members within centers (level 2). Analyses were
restricted to staff working directly with children. Separate regression analyses were conducted for each subscale of the Food-Life Questionnaire-
Short Form and Caregiver Feeding Styles Questionnaire and for the Starting the Conversation scale.
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Table 4.
Child Intervention Effects M(SD)

Control Intervention

Baseline  Follow-up  Baseline  Follow-up B(SE)

Plate Waste?

-0.10
Protein (n= 100) 13 (31) 18 (43) 18 (43) 29 (50) (1.66)

-0.54
Fruit (n=198) 51 (45) 37 (33) 26 (31) 17 (20) (0.51)

-0.01
Vegetables (n=154) 45 (65) 35(51) 49 (58) 40 (47) (0.52)
Fruit and Vegetable Preference (FVP)
Fruit (n=244) 1.40(0.48) 0.44(0.27) 1.38(0.41) 1.41(0.38) 0.01(0.06)
Vegetables (n=234) 1.24(0.53) 1.20(0.47) 1.17(0.47) 1.20(0.49) 0.02(0.06)

Fruit or vegetables total (n=234) 1.31(0.47) 1.29(0.40) 1.26(0.39) 0.40(0.42) 0.01(0.05)

p<.05

Note: Multi-level covariance linear regression analyses (FVVP continuous variables) and covariance logistic regression analyses (plate waste
categorical variables) were conducted to assess the difference in follow-up scores between intervention and control groups (intervention effect),
adjusting for baseline scores, and accounting for clustering of children in the centers. Separate analyses were conducted for protein, fruit, and
vegetable categories of plate waste, and for fruit, vegetable, and total scores on the Fruit and Vegetable Preference measure.

a
Percentage of any waste vs. no waste
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