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Abstract

Background—Childcare centers are an integral part of life for many families with young 

children. American Indian children are at elevated health risk due to higher levels of obesity and 

associated health behaviors.

Objective—Assess the childcare environment and children’s physical activity (PA) and dietary 

intake in young children attending tribally-affiliated childcare.

Design—Cross-sectional study

Participants/setting—11 tribally-affiliated childcare centers across Oklahoma and 82 three-to-

five-year-old children.

Main outcome measures—Classroom observations were conducted using the Environmental 

and Policy Assessment Observation to measure the PA and nutrition environments. Children wore 

an ActiGraph GT3X accelerometer and lunchtime plate waste was observed.

Statistical analyses—Descriptive statistics, including mean±SD and frequencies, were 

calculated for the children’s behaviors and environment.
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Results—The total environment score was 23.9±5.2 (max 43). The nutrition score was 12.5±3.1 

(max 21). The PA score was 11.7±2.2 (max 22). The participants were (mean±SD) 3.8±0.1 years 

old, 55% male, 67% American Indian, and 38% overweight or obese. Accelerometers were worn 

for 5.9±1.7 hours, excluding naptime. Children accumulated 4.3±2.2 minutes/hour of moderate-

vigorous-PA, 4294±1883 steps/day, and 12.1±3.7 steps/minute. At lunch, children were served 

510±241 kilocalories, and consumed 387±239 kilocalories. Lunches consisted of 47% 

carbohydrate, 20% protein, and 33% fat. Total number of fruit and vegetables served were 2.9±1.9 

and consumed was 2.3±1.8, while whole grains served and consumed were 0.3±0.4 and 0.2±0.4, 

respectively, and lean proteins served and consumed were 0.3±0.4 and 0.2±0.4, respectively.

Conclusion—This study describes obesogenic aspects of the childcare environment and 

identifies areas for improvement. Children did not accumulate adequate PA nor excessively 

consume kilocalories or fat. Children consumed multiple fruits and vegetables; however, more 

whole grains and lean proteins could be provided. Future research might investigate how the 

healthfulness of the childcare environment may be improved by counseling providers on nutrition 

and physical activity strategies to prevent obesity.
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waste

INTRODUCTION

In the U.S., 61% of children younger than six years of age attend childcare.1 Childcare 

centers provide a viable environment for early obesity prevention interventions.2,3 Given that 

9% of two-to-five-year-old children were obese in 2011–2014,4 early obesity prevention is a 

priority. Ethnic/racial disparities in childhood obesity risk exist;5 young American Indian 

children suffer disproportionally higher obesity rates.6–9 One study has examined 

obesogenic behaviors of young American Indian children and it indicates low fruit and 

vegetable intake and moderate-to-vigorous PA.6

Childcare physical activity best practices include opportunities for activity indoors and 

outdoors, the presence of play equipment, minimized opportunities for sedentary behavior, 

staff physical activity behaviors and training, and policies that support an active 

environment.11 Only 1.5–7 minutes/hour in childcare are spent in moderate-to-vigorous 

physical activity (MVPA),12–15 which is insufficient. Aspects of the childcare enviroment, 

such as those listed above, are associated with higher levels of activity in children.15–22

Childcare nutrition benchmarks include modeling and encouraging healthy eating, assessing 

children’s hunger and satiety cues, serving meals family-style, and not pressuring children to 

eat.23 Additional recommendations include eating with children,24,25 talking about healthy 

foods,24 enthusiastic modelling,26,27 multiple food exposures,3,28 appropriate portion 

sizes,3,29 and serving nutrient-dense food first.30,31 However, children attending childcare 

are often served and consume foods high in fat,34,36 salt,36 sugar,36 and excessive 

protein.31,40 Furthermore, childcare attendees do not eat enough grains or vegetables,34–37 

especially dark, nutrient-rich vegetables.33–37 Childcare centers participating in the USDA’s 
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Child and Adults Care Food Program (CACFP) prepare lunches that are more nutrient 

dense41 and include more fruits and vegetables and fewer sweets and sweetened 

beverages,42 compared with meals provided by non-CACFP centers42 or by parents of 

children in care.43

The social and environmental components of childcare centers, such as access to the 

opportunities for activity and staff feeding and activity behaviors, have been associated with 

obesogenic behaviors. 13,15–19,21,22,25–28,30,31,33,44,45 Little is known about obesogenic 

practices in centers serving American Indian children, who are vulnerable to health 

inequalities.10,46–48 Understanding and improving factors related to the development of 

obesity by young minority children may improve health disparities. The purpose of this 

study was to describe the physical activity and nutrition environments at childcare centers 

and obesogenic behaviors in preschool children attending tribally-affiliated facilities in 

Oklahoma.

METHODS

Study Design, Participants, Measures Overview

This was a cross-sectional study including eleven tribally-affiliated full-day childcare centers 

caring for children ages three-to-five-years. These centers are supported by different tribes 

and predominately enroll American Indian children. There is no standardization as each 

center is operated by a sovereign tribe. Attempts were made to contact all 38 tribes across 

Oklahoma; 10 could not be contacted; 12 were not eligible (did not provide care for 3–5 year 

old children all day); 8 were interested but conflicts arose with scheduling; 7 tribes with 11 

centers participated. Centers received a $50 gift card for participation. Legal guardians 

signed consents to allow personal contact by researchers. Families received a $15 gift card 

for participation.

All 3-to-5-year-old children (n=286) in the 11 participating centers were invited to 

participate. One hundred thirty-seven (48%) of the invited children’s parents provided 

written consent for activity and dietary measurement. A two-day environmental observation 

took place at each center starting at 7:30am until 5:30pm in all classrooms containing 

consented children. All children were observed in the classroom. For those guardians not 

providing written consent for activity and dietary measurement, an opt-out option was 

provided if they did not wish their child to be observed. The final analytical sample included 

82 children with complete demographic information and at least one day (n=57 with two 

days) of both activity and dietary intake. The final sample was limited due to child 

absenteeism during scheduled observation days. All procedures were approved by 

University of Oklahoma Health Sciences Center and Tribal Institutional Review Boards.

Measures

Demographic Characteristics—Directors reported center characteristics including 

enrollment, duration of operation, teacher education requirements, and food program 

participation. Guardians reported children’s demographics including birthday, race, sex, and 

hours/day in care.

Sisson et al. Page 3

J Acad Nutr Diet. Author manuscript; available in PMC 2018 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Environment and Policy Assessment and Observation Instrument (EPAO)—
Trained researchers used the EPAO to observe the childcare environment for two full days 

regarding aspects of the nutrition and physical activity environment, foods served, 

opportunities for movement or sitting, and staff practices and behaviors regarding food and 

physical activity.49 Previous research has determined the EPAO inter-rater observations are 

sufficient (87.3% agreement).49 Researchers attended several hours of classroom training 

and at least two days of field training. Before researchers could observe independently, 

agreement was reached between classroom comparisons of trainees and a master observer. 

Some degree of subjectivity is inherent in the instrument, as some behaviors can be subtle or 

nuanced. For example, child satiety observation aimed to determine whether staff 

encouraged more eating after the child indicated they were finished, or if second helpings 

were provided before a child made a request. Encouraging children to try food was gentle 

and positive, rather than pressuring a child to eat more food or clean a plate before being 

excused. In this study, specific percent agreement was not utilized to determine training 

comprehension, rather an overall agreement and understanding of how to conduct the EPAO 

was used. As questions were raised, the observers discussed and reached consistency in 

interpreting classroom observations and subsequent scoring on the EPAO. The document 

review portion of the EPAO was not included to reduce burden for directors.

The EPAO includes 64 individual items and is detailed elsewhere.49 Item responses were 

converted from their raw responses to a 3-point score (0, 1, and 2), averaged within a given 

subscale, and multiplied by 10, with the average of all subscale scores representing the 

respective nutrition (possible range 0–21) or physical activity (possible range 0–22) scale 

score.49 Nutrition subscales include: fruits and vegetables served, high sugar high fat foods 

served, access to water and beverages, nutrition staff behaviors, nutrition environment, and 

nutrition training and education. Physical activity subscales include: opportunities for 

physical activity, opportunities for sedentary activity, sedentary environment, physical 

activity environment, and physical activity staff behaviors. All environment scores were 

collected on both days and were averaged for analyses. A higher value indicated a more 

healthful, i.e., less obesogenic, environment.

Observations of Children’s Physical Activities in Center Classrooms—Since not 

all children wore accelerometers and time in various activities were included as individual 

items integrated into EPAO subscales, center classroom time in activity was recorded by the 

researcher. Providing the actual time in activities more robustly describes these classrooms 

in addition to the EPAO subscales. Activity was classified as active play (child-directed play 

where children were substantially moving), structured physical activity (movement that was 

structured, such as teacher-led, video, or music), outdoor active play (active play that 

occurred outdoors, a subsection of active play), sedentary activities (children are seated and 

encouraged to stay seated), and TV viewing. The number of activity bouts lasting longer 

than 60 seconds were also manually recorded using digital wristwatch when 50% or more of 

the children in the classroom were engaged in physical activity, regardless of whether the 

activity was structured, outdoors, or active play. Training for determination of time in 

activity and the type of activity followed the EPAO training lead by instrument developers.
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Objectively Measured Physical Activity—The ActiGraph GT3X accelerometer 

(Pensacola, FL) was used to objectively measure physical activity and sedentary behavior. 

ActiGraph accelerometers are valid50,51 and reliable52 and were attached to an elastic belt 

worn around the waist. They have been widely used with children, including three-to-five-

year-old children.50–53 Activity was recorded in 5-second time intervals, which were filtered 

into sedentary, light, moderate and vigorous levels of intensity, using cut-points specifically 

developed for preschool children.53

Children wore the accelerometer from the time of arrival to departure for two days. 

Continuous strings of zeros lasting at least 30 minutes were considered naptime, which lasts 

between 2–3 hours for this age group, and removed from analyses and wear-time. Physical 

activity outcome variables included minutes of sedentary behavior, light activity, moderate 

activity, and vigorous activity, steps/day, and minutes of MVPA activity/hour. If two days of 

physical activity were available for a child, a computer-selected random day was used for 

analyses. If a single day was available, that day was used for analyses.

Observations of Children’s Dietary Intakes at Lunch—The Dietary Observation for 

Child Care training system54 was developed to assess food served and eaten. Each 

researcher observed the foods and quantities served and plate waste for no more than three 

children54 and each child was only observed by a single researcher. To collect dietary intake 

for the maximal number of children, additional researchers, if available, participated in meal 

observation. A maximum of four researchers observed meals as space permitted and 

children were eligible for observation. The process consisted of the visual estimates in 

tablespoons, teaspoons, quantity counts (as in the case of nuggets, for example) of foods and 

ounces of beverage served to each child. Quantities could vary even if food was pre-plated or 

served by teachers rather than children. The amount of any food or beverage that was 

dropped, spilled or traded, of any subsequent servings of food or beverage provided or 

pilfered from another plate and of each food or beverage remaining on the plate at the end of 

the meal was recorded.

Intake was determined by the following equation: served + subsequent servings – dropped/

spilled - remaining food = intake. Efforts were made to avoid disrupting normal classroom 

lunch procedures. As needed, researchers took the plate or tray from the child before 

disposal, to allow better estimation of food. If milk was served in a carton and milk 

remained, the carton was removed by research staff and the remaining milk poured into a 

cup for the estimate of waste. Food preparation staff were interviewed after the meals for 

recipes, product branding, and preparation methods to accurately determine nutrients. 

Researchers were proficient in determining plate waste through training, a practical exam, 

and field training. There was high reliability between observers across foods (ICC=0.968, 

p<0.001).

Nutrient intakes were recorded using FoodWorks® nutrient analysis software (The Nutrition 

Co., Long Valley N.J.) in conjunction with the USDA food database.55 Dietary outcomes 

included kilocalories and macronutrients for the foods served and consumed. The number of 

fruits, vegetables, low-fat dairy, whole grains, high-fat meat, and high-sugar/high-fat foods 

were also calculated by counting foods. Justification for this approach is that the actual 
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serving sizes of different foods vary, and the liberal approach errs in favor of the childcare 

center, which may try to increase exposure to fruits and vegetables in mixed dishes (i.e., 

tossed salad with lettuce, carrots, broccoli, and tomato), none of the ingredients of which 

would reach a full serving individually.56 If two days of dietary intake were available for a 

child, a computer-selected random day was used for analyses. If a single day was available, 

that day was used for analyses.

Assessment of Children’s Weight Status—Height and weight were measured by 

trained researchers using standard protocols using a portable SECA scale and stadiometer 

(Hanover, MD). Body mass index (BMI; kg/m2) and age-and sex- percentile were calculated 

and weight status was determined (overweight ≥85th percentile).57

Statistical Analyses

Descriptive statistics, including means, standard deviations, and frequencies, were calculated 

for the children’s behaviors and environment. SAS 9.3 was used for all statistical analyses.

RESULTS

Center and child characteristics are presented in detail in Table 1. There were 7.5±3.6 

participants from each center, with an average total enrollment of 27.0±21.1. The total 

environment score was 23.9±5.2, out of possible 43. The centers’ two-day average EPAO 

nutrition score was 12.5±3.1, out of possible 21 and physical activity score was 11.7±2.2, 

out of possible 22. Respective subscale scores are shown in Figure 1. Classroom Time in 

activities from observation is presented in Table 2. In sum, during the day, children had an 

average of 3.5 bouts of activity and total active play time lasted 118.9 minutes while total 

minutes of sedentary time lasted 90.7 minutes.

Eighty-two children (55% male; 67% American Indian; 3.8±0.8 years, 69.8±26.7 BMI 

percentile, 38% overweight/obese) were included. Participant physical activity behaviors 

and dietary intake are presented in Table 3. In brief, children wore the accelerometer for 5.9 

hours, excluding nap, and accumulated 4.3±2.2 minutes/hour of moderate-vigorous-PA and 

12.1±3.7 steps/minute. Sedentary time lasted nearly five hours and minutes of MVPA lasted 

less than half an hour. At lunch, children were served 510±241 kilocalories, and consumed 

387±239 kilocalories. Lunches consisted of 47% carbohydrate, 20% protein, and 33% fat 

and was similar between served and consumed. Total number of fruit and vegetables served 

were 2.9±1.9 and consumed was 2.3±1.8, while whole grains served and consumed were 

0.3±0.4 and 0.2±0.4, respectively, lean proteins served and consumed were 0.3±0.4 and 

0.2±0.4, and sugar sweetened beverages served and consumed were 0.1±0.3 and 0.1± 0.3, 

respectively.

DISCUSSION

The prevalence of overweight and obesity in this sample was 38%, which is higher than the 

national prevalence in the same age-group (23%)58 and low-income children across 

Oklahoma (31%).7 However, it is lower than previous reports of overweight and obesity of 

preschool-aged children in Midwestern tribes (48%).6
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EPAO physical activity environment score was modestly healthier than previous reports 

(8.315 and 10.217). The strongest aspects of the physical activity environment were a variety 

of fixed and portable play equipment and minimal opportunities for sedentary behavior 

(bouts of sitting for >30 minutes, presence and duration of TV viewing and video games). 

Aspects with the greatest room for improvement were staff behaviors (joining in active play, 

prompts to increase movement, making positive statements about activity, and physical 

education) and minimal minutes of active play, frequency and duration of structured activity, 

and frequency of access to the outdoors. Each of these areas of strength or improvement has 

been associated with higher volumes of physical activity in previous studies.15–22

EPAO nutrition environment scores in the present study are similar to those previously 

reported.60 However, a high prevalence of centers participated in family-style meal service 

(36% vs. 8–12%).25,36 Observations in this study are similar to self-reported practices.29,61 

Given the variation between self-report and researcher observations, it is likely that 

providers are aware of the best-practice recommendations3,23 and may be attempting to 

implement family-style meal service, yet are not fully compliant. Caregiver feeding style is 

associated with children’s intake.45 Therefore, it is likely that the repertoire of staff feeding 

behaviors and discussion about healthy eating and foods affects intake during a meal, 

regardless of service style. Staff nutrition behaviors (encouraging, sitting with children 

during meals, attention to hunger and satiety cues, consuming the same foods), access to 

beverages and water (limited juice and sugar-sweetened beverages, easy access to water 

indoors and outdoors, reduced fat milk), and servings of fruit and vegetables (frequency of 

fruit and vegetables, with limited sugar and fat in preparation methods, served daily) were 

the strongest aspects of the nutrition environment. The areas requiring greatest improvement 

include staff talking with children about healthy foods, formally and informally, and meal 

service style and presence of vending machines.

Minutes of MVPA/hour (4.3) was within ranges previously published (1.5–9.0 min/

hour).1514,21,44,59 Overall MVPA accumulated at childcare was higher than previously 

reported in American Indian preschool children6 but substantially lower than other 

preschoolers in the U.S.22 Step count was lower than previous reports.16 It is interesting to 

note that the time spent outdoors by children in this study was three time higher than Tandon 

et al.;22 however, children accumulated half of the MVPA. It is possible that the centers in 

the Pacific Northwest22 maximize outdoor time or other variations in staff behaviors related 

to PA exist.

The energy and nutrients consumed were within acceptable distribution ranges for young 

children and similar to previous reports in the U.S.,25,39, although lower than childcare 

centers abroad.27 A previous report of American Indian preschoolers conducted over the full 

day reported the same fat consumptionbut higher carbohydrate and lower protein.6 The 

combined fruits and vegetables served and consumed were higher than previous reports,6,25 

but this may be due to methodological differences. The previous studies examined cups of 

fruits and vegetables6,25 and our approach counted any fruit or vegetable served. Given the 

research and recommendations empahsizing a variety of foods and the need for multiple 

exposure,3,28 we determined presence of total fruits and vegetables was in greater agreement 
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with this emphasis than cups. It is likely that even though children are being exposed to 

multiple fruits and vegetables the overall consumption was still low.

The strengths of this project include the use of validated tools and the rigorous classroom 

and field training completed by researchers. Understanding the centers policies could better 

help interpret the current study findings. Another strength is the focus on American Indians, 

given their increased risk for obesity-related disease. Exclusion of the document review in 

the current study protocol is a limitation as perhaps the center had a policies and training 

that were not clearly communicated and presence of physical activity policies is beneficial.16 

Measurement of dietary intake by trained researchers reduced the error associated with recall 

and error in estimation of quantity of foods. An important note regarding the assessment of 

foods based on the desire to err in favor of the childcare serving a variety of fruit and 

vegetables28 is the potential to underestimate volume of consumption (i.e., 10 nuggets 

counts as one fried/pre-fried meat). Including an objective measure of physical activity 

strengthens the quality of the activity data, as there was no potential for misclassification and 

validated cut-points were used to classify intensity.53 The small sample size precludes the 

inclusion of experimental analyses that could examine how overall environmental scores and 

hypothesized constructs of interest are related to child physical activity and nutrition 

behaviors in this population. Future observations should be conducted on days that are 

randomly determined and not consecutive. This process would likely maximize the overall 

number of students present and thus available for participation.

CONCLUSION

This study expands previous research and describes aspects of the childcare center 

environment that are related to obesity and children’s health behaviors at facilities that serve 

predominantly American Indian children. Childcare environments assessed have room for 

improvement regarding physical activity and nutrition. It would be prudent for researchers 

and practitioners to consider other attributes of the childcare environment, other 

environments (i.e., families), and factors that may influence child weight and obesogenic 

behaviors in future studies.
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Figure 1. Obesogenic Environment Scores (mean across centers, range, and maximum possible 
score), from the Environment and Policy Assessment Observation, for 11 American Indian Child 
Care Centers Across Oklahoma in 2012
aScales and score represent the Environment and Policy Assessment Observation (EPAO) 

tool. As conventionally utilized and described in Ward et al.,48 observation item responses 

on the EPAO observation were converted from their raw responses to a 3-point scale (0, 1, 

and 2), averaged within a given subscale, and multiplied by 10, with the average of all 

subscale scores representing the respective nutrition or physical activity scale score.
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Table 1

Center (n=11) and Three-to-Five-Year-Old Participants (n=82) Descriptive Characteristics in Tribally-

Affiliated Childcare Centers Across Oklahoma in 2012

Center Descriptive Characteristics Mean (SD) or Percentage Range

Number children enrolled per center 7.5 (3.6) (3 – 14)

Percent American Indian enrollment 37.3 (25.8) (25 – 100)

Percent overweight/obese 40.3 (16.0) (14.3 – 66.7)

Years of center operation 13.9 (8.2) (6 – 28)

Number children allowed per center 27.0 (21.1) (3 – 78)

Director education (% of centers)a

 Some college n=5 (50%)

 ≥4 year college n=5 (50%)

Teacher education (% of centers)a

 GED/HS + 120 hours early care (CDAb) n=3 (30%)

 College degree (BA/BS) n=1 (10%)

 Some with CDA and some BA/BS n=2 (20%)

 No teacher education requirement n=4 (40%)

Participate in CACFPc (% of centers)a n=10 (100%)

Family style meal service (% of centers)a n=4 (36.4%)

Participant Descriptive Characteristics

Age 3.8 (0.8) (3.0 – 5.0)

Sex (% of children)

 Male n=45 (55%)

Race/Ethnicityd (% of children)

 American Indian n=55 (67%)

 White Non-Hispanic n= 23 (28%)

 Other n=4 (5%)

Body Mass Index Percentilee 69.8 (26.7) (1.7 – 99.9)

Weight status (% of children)f

 Normal weight n=51 (62%)

 Overweight and obese n=31 (38%)

Hours per day at childcare 7.6 (1.6) (2.5 – 10.0)

a
One center did not report center descriptive characteristics.

b
CDA = Child Development Associate. Certification requiring 120 hours of early education plus GED/High school diploma

c
CACFP = Child and Adult Care Food Program

d
Parents could select multiple of the following options for race/ethnicity: American Indian, white, black, Hispanic, Asian, Hawaiian/Pacific 

Islander, other (write in response). Given response rates and focus on American Indian heritage, race/ethnicity categories were combined into three 
mutually exclusive groups: any indication of American Indian or Alaska native, white only with no indication of any non-white race or ethnicity, 
and all other responses.

e
Body mass index percentile is adjusted for child’s age in months and sex
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f
Overweight and obesity classification was determined ≥85th percentile for age and sex56
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Table 2

Classroom Time Spent in Physical Activity and Sedentary Behavior in 11 Tribally-Affiliated Childcare 

Centers Across Oklahoma in 2012

Variable Mean (SD) Range

Number of activity boutsa,b 3.5 (1.9) (1.0 – 8.0)

Total minutes active play timea,c 118.9 (74.6) (28.5 – 273.5)

Total minutes structure activitya,d 8.2 (11.7) (0.0 – 45.0)

Total minutes outdoor play timea,e 99.3 (70.2) (28.5 – 261.5)

Total minutes of sedentary timea,f 90.7 (46.4) (32.0 – 153.5)

Total minutes of TV viewing timea,g 38.8 (45.4) (0.0 – 107.5)

a
Minutes of time in physical activity and sedentary behaviors were recorded by a stop watch and averaged over two days of observation per 

childcare center classroom.

b
A bout of physical activity was defined as an occasion of physical activity by at least half the class, lasting longer than one minute.

c
Active play time can include outdoor play time, but does not include structured activity.

d
Structured activity is activity lead by staff or teachers.

e
Outdoor play time is time spent outdoors in which the children are playing

f
Total sedentary time can include TV viewing time.

g
Total minutes of TV viewing time is the time in which the TV was present and on and at least half the class was watching TV.
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Table 3

Physical Activity Behaviors, and Dietary Intake of Three-to-Five-Year-Old Participants (n=82) in 11 Tribally-

Affiliated Childcare Centers Across Oklahoma in 2012

Mean (SD) Range

Physical Activitya (all values exclude nap time)

Hours wearing accelerometer 5.9 (1.7) 1.2–9.2

Sedentary time (minutes) 297.5 (92.0) 56.3–585.5

Light physical activity (minutes) 33.0 (14.0) 6.9–73.3

Moderate physical activity (minutes) 16.2 (10.2) 1.8–41.6

Vigorous physical activity (minutes) 8.8 (7.1) 1.1–41.6

Steps/day 4294 (1833) 917–9025

Minutes MVPAb/hour 4.3 (2.2) 0.6–9.8

Served Consumed

Dietary Intakec Mean (SD) Range Mean (SD) Range

Kilocalories 509.7 (240.6) 128.2–1087.0 387 (239.3) 25.0–1226.0

Carbohydrate (g) 55.4 (21.8) 15.4–106.0 41.5 (21.3) 1.8–103.4

Carbohydrate (%) 45.9 (12) 25.1–71.0 47.2 (15.8) 13.1–84.0

Protein (g) 26 (12.7) 5.1–58.7 19.4 (12.3) 2.0–61.1

Protein (%) 20.9 (6.2) 12.5–20.9 20.5 (8.3) 10.0–54.1

Total fat (g) 21.1 (15.1) 2.8–63.6 16.5 (15) 0.3–78.5

Total fat (%) 33.2 (12.6) 10.4–57.9 33 (14.9) 4.1–71.4

Total fruit & vegetable (number of foods) 2.9 (1.9) 1.0–8.0 2.3 (1.8) 0.0–8.0

Lean protein (number of foods) 0.3 (0.4) 0.0–1.0 0.2 (0.4) 0.0–1.0

Low fat dairy (number of foods) 0.8 (0.4) 0.0–1.0 0.8 (0.4) 0.0–1.0

Whole grains (number of foods) 0.3 (0.4) 0.0–1.0 0.2 (0.4) 0.0–1.0

Fried/pre-fried meats (number of foods) 0.2 (0.4) 0.0–1.0 0.2 (0.4) 0.0–1.0

High fat High Sugar condiments (number of foods) 0.7 (1) 0.0–3.0 0.6 (0.9) 0.0–3.0

Sugar Sweetened Beverages(number of drinks) 0.1 (0.3) 0.0–1.0 0.1 (0.3) 0.0–1.0

a
Physical activity was measured using an ActiGraph accelerometer worn by children during the day at the waist.

b
MVPA = moderate-to-vigorous physical activity.

c
Dietary intake was assessed using observed plate waste and the Dietary Observation for Child Care instrument.

J Acad Nutr Diet. Author manuscript; available in PMC 2018 March 01.


	Abstract
	INTRODUCTION
	METHODS
	Study Design, Participants, Measures Overview
	Measures
	Demographic Characteristics
	Environment and Policy Assessment and Observation Instrument (EPAO)
	Observations of Children’s Physical Activities in Center Classrooms
	Objectively Measured Physical Activity
	Observations of Children’s Dietary Intakes at Lunch
	Assessment of Children’s Weight Status

	Statistical Analyses

	RESULTS
	DISCUSSION
	CONCLUSION
	References
	Figure 1
	Table 1
	Table 2
	Table 3

