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Abstract
The Academy of Nutrition and Dietetics (Academy) recommends feeding practices for child-care providers to establish nutrition habits in early childhood to prevent obesity. With >12 million US children in child care, little is known about child-care providers’ feeding
practices. The purpose of this study was to examine child-care providers’ feeding practices to assess whether providers met the Academy’s benchmarks and whether attainment of benchmarks varied across child-care contexts (Head Start, Child and Adult Care Food
Program [CACFP], and non-CACFP). Cross-sectional data was collected in 2011 and 2012 from 118 child-care providers who completed self-administered surveys regarding their feeding practices for 2- to 5-year-old children. χ2 tests and analysis of variance were
used to determine variation across contexts. Head Start providers sat more frequently with children during meals (P = 0.01), ate the
same foods as children (P=0.001), and served meals family style (P < 0.0001) more often compared with CACFP and non-CACFP providers. Head Start providers (P = 0.002), parents (P = 0.001), and children (P = 0.01) received more nutrition-education opportunities
compared with CACFP and non-CACFP. Head Start providers encouraged more balance and variety of foods (P<0.05), offered healthier foods (P < 0.05), modeled healthy eating (P < 0.001), and taught children about nutrition (P < 0.001) compared with CACFP and
non-CACFP providers. Providers across all three contexts used significantly more non-internal than internal mealtime verbal comments
(P < 0.0001). Head Start providers had greater compliance with the Academy’s benchmarks compared with CACFP and non-CACFP
providers. Possible reasons for this compliance might be attributed to Head Start nutrition performance standards and increased nutrition-training opportunities for Head Start staff. Head Start programs can serve as a model in implementing the Academy’s benchmarks.
Keywords: Child-care nutrition policies, Child-care providers, Feeding practices, Head Start Program, Child and Adult Care Food
Program

risk factors in obesity—through adolescence and adulthood.6, 7– 10
Young children are more likely than older children to be influenced by adults in an eating environment.11 Among the social factors within the child-care environment, providers’ feeding practices
were highly associated with children’s dietary intake.12 Therefore,
child-care providers offer potential opportunities for shaping children’s dietary intake and eating behaviors,13 and should be a primary focus for childhood-obesity prevention. However, existing
obesity-prevention strategies are focused mainly on late childhood
and adolescence and have limited success because eating behaviors
are already established by school age.10
Achieving the Academy’s benchmarks1 is a public health priority, given that the prevalence of obesity among US preschool children is at an all-time high, with 26.7% of preschool children overweight or obese.14 Obese preschoolers are predominantly at risk
because of the strong trajectory of overweight and its spectrum of
comorbidities (eg, type 2 diabetes,15, 16 cardiovascular disease17–20)

The position statement released in 2011 by the Academy of Nutrition and Dietetics (Academy), Benchmarks for Nutrition in
Child Care,1 provides guidance for child-care providers in meeting benchmarks for healthful mealtime feeding practices for preschool children (aged 2 to 5 years) to help them develop longterm positive eating behaviors and prevent obesity. Specifically,
the Academy recommends that providers model and encourage
healthful eating, support children’s hunger and satiety cues, serve
meals family style, and not pressure children to eat.1
Child-care providers play an important role in shaping the
health of our nation’s children. More than 12 million preschool
children attend child care, and typically consume half to three quarters of their daily energy while in full-time child-care programs,2–5
which makes this an ideal setting for the promotion of healthful eating. Child-care programs serve as homes away from home, where
children develop early nutrition-related behaviors that continue
to shape their food habits and nutrient intake patterns—potential
1346
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in adolescence and adulthood.21–23 Epidemiological evidence suggests child-care experiences during the preschool years have a significant impact on weight status in childhood.24,25 Achieving the
Academy’s benchmarks can benefit many low-income, minority
children attending child care and their families at greatest obesity risk.1 Yet, to our knowledge, research evaluating adherence to
the Academy’s 2011 benchmarks, with a focus on provider feeding practices, has not been published, indicating a prime opportunity for obesity prevention has been missed.
Variation in child-care nutrition policies creates different policy-based contexts (ie, Head Start, Child and Adult Care Food
Program [CACFP], and non-CACFP) that can play an important role in how the Academy’s benchmarks are addressed. The
US Department of Agriculture’s supplemental nutrition assistance
program, CACFP, provides reimbursement for meals and snacks
to 3.2 million low-income preschool children daily, but lacks nutrient-based standards.26 Participating sites have to comply with
meal pattern requirements to get reimbursed for the meals.26
Head Start programs not only follow the CACFP meal pattern
requirements, but are also required to follow Head Start Performance Standards for child nutrition, which require that providers use feeding practices that are similar to the Academy’s benchmarks.27 However, research evaluating adherence to Head Start
standards is lacking.5 In addition, given that licensing agencies
in most states do not require specific feeding standards in child
care,28 it is unlikely that centers not falling under Head Start mandates would adhere to a formal set of healthful feeding practices
such as those outlined in the Academy’s benchmarks.
Despite the variation in nutrition policies across child-care
contexts, to our knowledge, no published studies have evaluated
how provider feeding practices vary across these policy-based
contexts. Without such information, it is difficult to plan training or implement obesity-prevention efforts. Therefore, the objective of this study was to examine child-care providers’ feeding
practices to assess whether providers met the Academy’s benchmarks and whether attainment of benchmarks varied across contexts (Head Start, CACFP, and non-CACFP). We hypothesized
that federally regulated Head Start programs would be more proficient in achieving the Academy’s benchmarks than programs enrolled in CACFP; and programs that are neither Head Start nor
CACFP (non-CACFP).
Methods
This study was approved by the University of Illinois UrbanaChampaign Institutional Review Board for research involving human subjects. All subjects provided written informed consent before participating in the study.
Study Sample
Participants were providers recruited from center-based child-care
programs participating in the STRONG Kids program, a larger longitudinal study at University of Illinois Urbana-Champaign that
examines parental and home determinants of childhood obesity.29
Child-care programs in three small urban communities were recruited from a sample with unequal probability of selection among
licensed programs in a three-county diverse geographic area in the
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Midwest that met the following inclusion criteria: Head Start program operating within the grantee agency providing Head Start services in the target communities, or child-care center licensed by the
state regulatory agency; located within 65 miles of the study center
in one of four small urban areas targeted to maximize racial/ethnic
diversity; and enrolled a minimum of 24 children in the age range
of 2 to 5 years. These criteria identified 38 eligible programs from
all child-care centers present in the three-county area, of which 36
(6 Head Start, 17 CACFP, and 13 non-CACFP) agreed to participate in STRONG Kids program. For this sub-project, 24 center directors (6 Head Start, 11 CACFP, and 7 non-CACFP) agreed for
their providers to participate.
Survey Administration and Data Collection
Provider recruitment began in August 2011 and data collection was completed in February 2012. Center directors distributed consent forms to providers who met the eligibility criteria—
employed full time at the child-care program, were present with
children at lunchtime or, at a minimum, during snack time, and
taught children ages 2 years and up. Providers who consented to
participate could complete the survey online or in a paper format. Upon survey completion, providers were mailed a $10 gift
card. A total of 123 child-care providers completed and returned
the surveys (80% response rate). Data for 5 of the 123 participants
was excluded from analyses because they reported only caring for
children younger than 2 years.
Measures
To assess provider compliance with the Academy’s benchmarks,
we used previously validated instruments.
Demographic Characteristics. Provider characteristics30 across
contexts are presented in Table 1.
Nutrition and Physical Activity Self-Assessment for Child-Care
(NAP SACC). The NAP SACC was developed to describe the
nutrition, physical activity environment, and practices of child
care.31,32 Items from the NAP SACC included meals served family style and nutrition-education opportunities provided to providers, children. and parents.
Child Feeding Questionnaire (CFQ) and Comprehensive Feeding Practices Questionnaire (CFPQ). These questionnaires are
valid measures that assess parents’ attitudes and feeding practices
with preschool children.33–35 Therefore, slight modifications to the
wording of the questions were made to reflect practices of childcare providers; for example, “My child should always eat all of the
food on her plate” was modified to “Children at my table should always eat all of the food on their plate.” Brann36 used this same approach to examine family day-care providers’ feeding practices and
reported internal consistencies >0.65. Mean scores were calculated
for each subscale, with possible mean item scores ranging from 1
to 5, with higher scores indicating a greater tendency toward these
practices (e.g., 5 = always agree). Because of skewed responses on
food as reward items on the CFPQ, with very little variation across
responses, this subscale was dropped from subsequent analyses.
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Table 1. Baseline characteristics across Head Start, Child and Adult Care Food Program, and non−Child and Adult Care Food Program child-care providers (N=118)a
Characteristic

Head Start
(n=31)
%

CACFPb
(n=56)
%

Non-CACFP
(n=31)
%

Race			
Not white
22.6
16.4
25.8
Non-Hispanic white
77.4
83.6
74.2
Marital status			
Single
35.5
39.3
32.3
Single-parent home
33.3
31.2
44.0
Two-parent home
66.7
68.8
56
Have children			
No
19.4
41.8
41.9
Yes
80.6
58.2
58.1
Education			
Some college/technical school
(3 y) or less
32.3
55.4
61.3
College graduate (4 y) or more
67.7
44.6
38.7
Child-care provider type			
Assistant teacher
3.2
19.6
19.4
Lead teacher
96.8
80.4
80.6
		
←mean±standard deviation→
Provider age (y)
38.06±10.76
36.51±10.91
37.22±13.25
Work hours per week
38.22±5.96
39.78±2.85
39.8±0.9
Years of experience as child-care provider
11.44±9.22
11.6±8.51
9.48±9.85
Lunch time (min)
33.0±6.7
32.0±8.3
36.8±10.4
Provider feeding attitudesc			
Perceived provider weight
3.2±0.6
3.04±0.48
3.08±0.51
Child weight concern
1.97±0.96
2.14±1.1
1.85±0.85
Perceived responsibility
2.29±1.34
2.16±1.23
2.6±1.35
a. Comparisons of study groups made with Pearson’s χ2test and analysis of variance. There were no significant differences across
study groups at α=.05. Percentages are values within study groups.
b. CACFP=Child and Adult Care Food Program.
c. Potential responses to provider feeding attitudes range from 1 to 5, with higher means representing a greater tendency toward
the feeding attitude.

Meal-Time Provider Verbal Comments Checklist. Providers completed a checklist of 20 provider comments37 to assess
whether providers’ meal-time verbal communication was supportive of children’s internal cues of hunger and satiety. Providers
responded whether they used the specific verbal comment during
meal times using a Likert scale of 1 = never to 5 = always. Participant responses were summarized by creating a dichotomous yes/
no variable by collapsing the Likert scale response “never” to “no”
(i.e., provider does not use the specific verbal comment) and collapsing the responses “rarely,” “sometimes,” “mostly,” and “always”
to “yes” (i.e., provider uses the specific verbal comment). The sum

of non-internal, internal, and total verbal comments used by each
provider was calculated. The percentage of their use of non-internal verbal comments was calculated using the formula: sum of all
non-internal verbal comments used by the provider/sum of total comments used by the provider ×100. The percentage of internal comments was calculated using the formula: sum of all internal comments/sum of total comments used by the provider×100.
The provider survey with these measures was reviewed by six
early childhood and nutrition experts and pilot tested with five
providers. Reliability for final survey measures was acceptable,
with Cronbach’s α ranging from .65 to .88 (Table 2).
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Data Analysis
All statistical analyses were performed using the Statistical Package for the Social Sciences, version 17 (SPSS, Inc). All data were
imported directly from SurveyMonkey (SurveyMonkey.com,
LLC) into SPSS. Descriptive statistics and Cronbach’s α was calculated to determine internal consistency of measures. For categorical variables, we used the χ2 test of homogeneity in a contingency table to test the null hypothesis that a particular variable is
distributed similarly across different levels of the child-care contexts (Head Start, CACFP, and non-CACFP). In addition, we used
the z test to compare column proportions and adjusted P values
with Bonferroni method. For continuous variables, we used oneway analysis of variance to test the equality of means for Head
Start, CACFP, and non-CACFP and Tukey post hoc mean separation test to determine which means were different. Spearman
rank correlations were used to examine the relationship between
provider nutrition training, feeding attitudes, and feeding practices. The α level for all analyses was set at P ≤ 0.05.
Results and Discussion
Provider Characteristics
The final sample consisted of 118 providers enrolled from 24 center-based child-care programs (6 Head Start, 11 CACFP, and 7
non-CACFP). As shown in Table 1, no significant differences
were found across Head Start, CACFP, and non-CACFP provider characteristics.
Academy’s Benchmarks for Child Feeding Practices and Nutrition Education. Overall, most providers were promoting healthy
feeding by not using controlling feeding practices (eg, pressure or

1349

restriction) and serving healthy foods to children. However, we
found significant differences between Head Start, CACFP, and
non-CACFP providers for 10 of the 12 Academy’s benchmarks
(Table 3). In each case, Head Start providers reported practices
more consistent with the Academy’s benchmarks than CACFP
and non-CACFP providers. For example, a higher proportion
of Head Start staff used family-style meal service and modeled
healthy eating. In addition, Head Start providers, parents, and
children received significantly more nutrition training opportunities compared with their CACFP and non-CACFP counterparts
(Table 3).
Providers across contexts did not meet the Academy’s recommendation that they should work with children to understand
their feelings of hunger and satiety. Providers can support children to recognize their feelings of hunger and satiety by using
internal mealtime verbal comments (eg, “Are you full?”) to cue
children to their internal hunger and satiety signals.37 However,
providers used significantly more noninternal mealtime verbal comments than internal comments (P < 0.0001). The most
frequent noninternal comments used by all providers included
“Mmm. Mmm. It’s good, eat some” (93% of providers), “Are you
done?” (96% of providers), and “You want some more?” (97% of
providers).
Verbally cueing children to attend to hunger and satiety can
support their self regulation of energy intake; however, research
demonstrates that adults’ mealtime verbal communication is predominantly detrimental to children’s attention to internal cues of
hunger and fullness.38– 40 Adults over-ride children’s internal cues
by controlling food intake, rewarding, and restricting food.41–
43 Birch and colleagues found that children who were cued to
the amount of food on their plate showed less responsiveness to

Table 2. Descriptive and internal consistency statistics for child-care providers (N=118) on the Child Feeding Questionnaire and
Comprehensive Feeding Practices Questionnaire
Measuresa

No. of items

Mean±standard deviation

Cronbach’s α

Child Feeding Questionnaire			
Perceived provider weight
3
3.08±0.52
.72
Child weight concern
3
2.01±1.0
.74
Perceived responsibility
2
2.30±1.28
.67
Restriction
8
1.71±0.62
.71
Pressure to eat
4
1.99±0.9
.73
Comprehensive Feeding Practices Questionnaire			
Child control
2
3.50±1.37
Emotional regulation
3
1.2±0.44
Balance and variety
4
4.24±0.79
Healthy foods offered
2
4.30±0.75
Pressure
4
2±0.72
Modeling
4
4.15±0.86
Restriction for health
4
1.95±0.88
Restriction for weight control
8
1.43±0.48
Teaching about nutrition
2
3.8±0.92

.69
.65
.76
.68
.67
.88
.69
.66
.79

a. Potential responses to the questions of the Child Feeding Questionnaire and Comprehensive Feeding Practices Questionnaire
range from 1 to 5, with higher means representing a greater tendency toward these feeding attitudes and practices.
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Table 3. Assessment of the Academy of Nutrition and Dietetics’ (Academy’s) nutrition benchmarks across Head Start, Child and
Adult Care Food Program, and non−Child and Adult Care Food Program child-care providers (N=118)
The Academy’s Benchmarks for
Nutrition in Child Care
Feeding practices

Head Start
(n=31)

CACFPa
(n=56)

%c

%c

Non-CACFP
(n=31)

χ2/Fb

%c			

Providers sit with children during meals				
Never

0

0

0

Rarely

0x

1.8x

3.2x

Sometimes

0x

7.1xy

22.6y

Mostly

12.9x

17.9x

29x

Always

87.1x

73.2x

45.2y

16.33∗

Providers eat meals together with children				
Never

0x

5.5x

9.7x

Rarely

0x

5.5x

0x

Sometimes

0x

7.3xy

22.6y

Mostly

3.2x

14.5xy

25.8y

Always

96.8x

67.3y

41.9y

27.42∗∗∗

Meals are served family style				
Family style
Delivered and served in prepared portions
Delivered in bulk and portioned by staff
Not applicable (not present at lunchtime)

96.8x

33.9y

6.7z

0x

23.2y

13.3xy

3.2x

39.3y

80z

0x

3.6x

0x

62.7∗∗∗

Providers help children recognize their internal
hunger and satiety cues and respect children’s
hunger and satiety cues once expressed				
Provider internal verbal comments
Provider noninternal verbal comments

26

26.3

22.7

1.93

74.6

73.2

77.4

2.62

Providers do not use controlling feeding practices

mean ± standard deviation

Restriction for health

1.94±0.88

1.96±0.95

1.96±0.81

0.004

Restriction for weight control

1.45±0.55

1.42±0.44

1.43±0.52

0.06

Pressure to eat

1.74±0.8

1.98±0.87

2.25±1.01

2.51

Providers model healthful eating

4.71x±0.52

4.13y±0.8

3.67z±0.96

Providers teach children about nutrition

4.33x±0.69

3.84y±0.9

3.23z±0.87

13.62∗∗∗

Healthy foods are offered to children at center

4.6x±0.55

4.22xy±0.79

4.13y±0.78

Providers encourage balance and variety of foods

4.54x±0.65

4.23xy±0.79

3.96y±0.86

13.2∗∗∗
3.7∗

4.18∗
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Table 3. Assessment of the Academy of Nutrition and Dietetics’ (Academy’s) nutrition benchmarks across Head Start, Child and
Adult Care Food Program, and non−Child and Adult Care Food Program child-care providers (N=118)
The Academy’s Benchmarks for
Nutrition in Child Care
Nutrition training and education

Head Start
(n=31)

CACFPa
(n=56)

%

%

Training opportunities on nutrition provided for staff		
Rarely or never
9.7x
<1 time per year
9.7x
1 time per year
35.5x
2 times per year or more
45.2x

42.9y
12.5x
35.7x
8.9y

Non-CACFP
(n=31)

χ2/Fb

%		
41.9y
12.9x
19.4x
25.8xy

20.99∗∗

Nutrition education for children provided through standardized curriculum				
Rarely or never
19.4x
57.7y
61.3y
15.48∗
x
x
x
1 time per month
38.7
23.1
22.6
2-3 times per month
22.6x
7.7x
6.5x
x
x
1 time per week or more
19.4
11.5
9.7x
Nutrition education provided for parents				
Rarely or never
25.8x
66.7y
80.6y
1 time per month
58.1x
29.6y
9.7y
2-3 times per month
9.7x
1.9x
6.5x
1 time per week or more
6.5x
1.9x
3.2x

23.93∗∗∗

a. CACFP=Child and Adult Care Food Program.
b. Comparisons of study groups made with Pearson’s χ2 (categorical variables) and analysis of variance (continuous variables).
c. Percentages are values within study groups.
x/y/z: Superscripts denote statistical differences across child-care contexts at α=.5 as revealed by z tests with Bonferroni adjustment and Tukey post hoc analysis. Higher means (ranging from 1 [never] to 5 [always]) represent a greater tendency toward the
provider feeding practice.
∗ For P < 0.05
∗∗ For P < 0.01
∗∗∗ For P < 0.001

hunger and satiation as compared with children who were cued
to their hunger and satiation while eating.41 Limited child-care
evidence also suggests Dutch12 and Head Start37 providers used
significantly more non-internal verbal cues than internal cues.
Our findings are consistent with previous research and extend
the results reported by Ramsay and colleagues,37 indicating that
this pattern was consistent across all three child-care contexts.
Developing training for providers that focuses on using internal verbal comments during meal times for cueing children to
understand their hunger and satiety is a feasible and low-cost approach that can help children self-regulate their energy intake.44
Most CACFP (66%) and non-CACFP (93%) providers did not
meet the Academy’s recommendation of serving foods and beverages family style, where children select their own portions and
serve themselves1 (Table 3). Serving meals family style allows children the control over the type and amount of food on their plates
and helps them self-regulate their energy intake1 as they learn
to put the right amount of food on their plate based on their internal hunger and satiety signals.45,46 Family style also increases

the ability of teachers to model healthy eating compared with
pre-plated service.47 Similarly, sitting and eating meals together
with children have been related to young children’s healthy eating practices in child-care settings.47 and 48 Therefore, CACFP and
non-CACFP providers need to re-evaluate their approach to preplated foodservice by serving meals family style at least during
one mealtime,47 using internal verbal cues,37 and sitting and eating meals with children to model healthy eating.48
The Academy discourages use of controlling feeding practices
because they negatively impact child eating49,50 and are a risk factor for childhood obesity.51,52 However, we found a significant
positive relationship between staff nutrition training and restricting foods for weight control (r = 0.24; P < 0.05), where providers
control the child’s food intake with the purpose of decreasing or
maintaining child’s weight. We also found a significant positive
relationship between providers who were concerned about children’s weight and the use of controlling feeding practices; for example, restriction of particular foods (r = 0.38; P < 0.001), pressure to eat (r = 0.332; P < 0.001), restriction for health (r = 0.277;

1352

D e v e t a l . i n Jo u rna l o f t h e Ac a d e m y o f Nu t ri t i o n a n d D i e t e t i c s 1 1 3 ( 2 0 1 3 )

P < 0.01), and restriction for weight control (r = 0.23; P< 0.05).
Therefore, staff training should discourage use of controlling feeding practices.
This exploratory study is not without limitations. Data collection was limited by use of convenience sample of child-care programs and providers. The data collected were self-reported and
not observational, which might have led to response bias among
child-care providers. The Child Feeding Questionnaire and Comprehensive Feeding Practices Questionnaire measures adapted
for use with child-care providers were originally developed to
assess parental feeding practices. Also, child-care providers were
asked to respond to the questionnaire based on the preschoolaged children in their care. It is possible that different feeding
practices are used with children of different ages, sex, and weight,
and such differences were not ascertained in this study. These results might not apply to child-care centers and providers that have
demographics other than the study sample. Despite these limitations, this is the first study to evaluate whether child-care providers are meeting the Academy’s 2011 benchmarks1 across childcare contexts.
Conclusions
Possible reasons for compliance with the Academy’s 2011 benchmarks by Head Start providers may be attributed to Head Start’s
nutrition performance standards,27 which require Head Start
providers to use feeding practices that are similar to the Academy’s benchmarks. This underscores the potential importance of
child-care policies that provide guidance for improving provider−
child interactions at meal time to improve child eating behaviors.
Awareness of differences in nutrition policies across child-care
contexts is critical when food and nutrition practitioners accommodate providers’ training needs. Head Start programs can
serve as a model in implementing the Academy’s benchmarks,
and CACFP programs would be well served in adopting policies
similar to Head Start nutrition standards. The advantage to adopting such policies when participating in the CACFP program goes
beyond reimbursement for food; it can provide exposure to, and
support of, the Academy’s benchmarks to prevent childhood obesity. By strengthening policies and training that are more aligned
with the Academy’s benchmarks,1 child-care providers can be in a
unique position to prevent childhood obesity by instilling positive
eating behaviors related to self-regulation of the preschool-aged
children in their care. In order to reach this goal, future research
is warranted to identify staff challenges in meeting benchmarks
and examine provider and program characteristics that might influence providers’ feeding practices. Future large-scale observational studies with validated measures are warranted not only to
examine compliance to benchmarks across child-care contexts,
but also the impact of such compliance (or lack thereof) on eating behaviors (eg, food consumption, picky eating, eating in the
absence of hunger) and weight status of children.

Acknowledgments — The authors thank Karen Marie ChapmanNovakofski, PhD, RD, for her advice on this study and manuscript. This research was funded, in part, by grants from the US
Department of Health and Human Services, Administration of
Children and Families/Office of Planning, Research, and Evaluation (grant no. 90YR0052) and the Illinois Trans-Disciplinary
Obesity Prevention Program Seed Grant Program to the lead authors. The larger longitudinal study from which child-care centers were recruited was funded, in part, by grants from the Illinois Council for Food and Agricultural Research, the University
of Illinois Health and Wellness Initiative, and the US Department
of Agriculture (Hatch 793-328). No potential conflict of interest
was reported by the authors.
References
1. Benjamin Neelon SE, Briley ME. Position of the American Dietetic Association: Benchmarks for nutrition in child care. J Am Diet Assoc.
2011;111(4):607-615.
2. Administration for Children and Families. Pathways and partnerships for
child-care excellence. http://www.acf.hhs.gov/programs/ccb/ta/pubs/
pathways/pathways_partnerships_v1.pdf. Updated 2010. Accessed October 6, 2012.
3. American Academy of Pediatrics, American Public Health Association,
National Resource Center for Health and Safety in Child Care and Early
Education. Caring for our children: National health and safety performance standards; guidelines for early care and education programs. 3rd
ed. Standard 4.2.0.5: Meal and snack patterns. Elk Grove Village, IL:
American Academy of Pediatrics; Washington, DC: American Public
Health Association. http://nrckids.org/CFOC3/index.html. Updated
2011. Accessed April 6, 2012.
4. Story M, Kaphingst KM, French S. The role of child care settings in obesity prevention. Future Child. 2006;16(1):143-168.
5. Larson N, Ward DS, Neelon SB, Story M. What role can child-care settings play in obesity prevention? A review of the evidence and call for
research efforts. J Am Diet Assoc. 2011;111(9):1343-1362.
6. Birch LL. Development of food preferences. Annu Rev Nutr.
1999;19(1):41-62.
7. Campbell K, Crawford D. Family food environments as determinants
of preschool-aged childrens eating behaviours: Implications for obesity prevention policy. A review. Aust J Nutr Diet. 2011;58(1):19-25.
8. Westenhoefer J. Establishing dietary habits during childhood for longterm weight control. Ann Nutr Metab. 2002;46(1):18-23.
9. Campbell KJ, Crawford DA, Ball K. Family food environment and dietary behaviors likely to promote fatness in 5-6 year-old children. Int
J Obes. 2006;30(8):1272-1280.
10. Birch L, Ventura A. Preventing childhood obesity: What works? Int J
Obes. 2009;33(suppl 1):S74-S81.
11. Addessi E, Galloway AT, Visalberghi E, Birch LL. Specific social influences on the acceptance of novel foods in 2-5-year-old children. Appetite. 2005;45(3):264-271.
12. Gubbels J, Kremers S, Stafleu A, Dagnelie P, De Vries N, Thijs C. Childcare environment and dietary intake of 2-and 3-year-old children. J
Hum Nutr Dietet. 2010;23(1):97-101.
13. Savage JS, Fisher JO, Birch LL. Parental influence on eating behavior:
Conception to adolescence. J Law Med Ethics. 2007;35(1):22.
14. Ogden CL, Carroll MD, Kit BK, Flegal KM. Prevalence of obesity and
trends in body mass index among US children and adolescents, 19992010. JAMA. 2012;307(5):483-490.

Ac a d e m y o f Nu t ri t i o n a n d D i e t e t i c s B e n c h m a rk s f o r Nu t ri t i o n i n C h i l d C a re 2 0 1 1
15. Goran MI, Ball GDC, Cruz ML. Obesity and risk of type 2 diabetes and
cardiovascular disease in children and adolescents. J Clin Endocrinol
Metab. 2003;88(4):1417.
16. van Vliet M, Van der Heyden JC, Diamant M, et al. Overweight is highly
prevalent in children with type 1 diabetes and associates with cardiometabolic risk. J Pediatr. 2010;156(6):923-929.
17. Steinberger J, Daniels SR. Obesity, insulin resistance, diabetes, and cardiovascular risk in children: An American Heart Association scientific statement from the atherosclerosis, hypertension, and obesity in
the young committee (council on cardiovascular disease in the young)
and the diabetes committee (council on nutrition, physical activity, and
metabolism). Circulation. 2003;107(10):1448.
18. Freedman DS, Dietz WH, Srinivasan SR, Berenson GS. The relation of
overweight to cardiovascular risk factors among children and adolescents: The Bogalusa Heart Study. Pediatrics. 1999;103(6): 1175.
19. Morrison JA, Sprecher DL, Barton BA, Waclawiw MA, Daniels SR.
Overweight, fat patterning, and cardiovascular disease risk factors in
black and white girls: The National Heart, Lung, and Blood Institute
Growth and Health study. J Pediatr. 1999;135(4):458-464.
20. Bao W, Srinivasan SR, Wattigney WA, Berenson GS. Persistence of multiple cardiovascular risk clustering related to syndrome X from childhood to young adulthood: The Bogalusa heart study. Arch Intern Med.
1994;154(16):1842.
21. Biro FM, Wien M. Childhood obesity and adult morbidities. Am J Clin
Nutr. 2010;91(5):1499S-1505S.
22. Reilly J, Kelly J. Long-term impact of overweight and obesity in childhood and adolescence on morbidity and premature mortality in adulthood: Systematic review. Int J Obes (Lond). 2010;35(7):891-898.
23. Daniels S. Complications of obesity in children and adolescents. Int J
Obes (Lond). 2009;33(suppl 1):S60-S65.
24. Lumeng JC, Gannon K, Appugliese D, Cabral H, Zuckerman B. Preschool child care and risk of overweight in 6-to 12-year-old children.
Int J Obes (Lond). 2004;29(1):60-66.
25. Maher EJ, Li G, Carter L, Johnson DB. Preschool child care participation
and obesity at the start of kindergarten. Pediatrics. 2008;122(2):322.
26. CACFP. Child and adult care food program, US Department of Agriculture. http://www.fns.usda.gov/cnd/care/ProgramBasics/Meals/Meal_
Patterns.htm#Child_Breakfast. Updated 2012. Accessed April 24, 2012.
27. Office of Head Start. Legislation and regulations: Head Start Program
Performance Standards (45 CFR part 1304.23 Child Nutrition). US Department of Health and Human Services, Administration for Children
and Families. http://eclkc.ohs.acf.hhs.gov/hslc/standards/Head%20
Start%20Requirements/1304/1304.23%20Child%20nutrition.htm. Accessed October 6, 2012.
28. Kaphingst KM, Story M. Child care as an untapped setting for obesity prevention: State child care licensing regulations related to nutrition, physical activity, and media use for preschool-aged children in
the United States. Prevent Chronic Dis. 2009;6(1):A11.
29. Shim JE, Kim J, Mathai RA. Associations of infant feeding practices
and picky eating behaviors of preschool children. J Am Diet Assoc.
2011;111(9):1363-1368.
30. Nahikian-Nelms M. Influential factors of caregiver behavior at
mealtime: A study of 24 child-care programs. J Am Diet Assoc.
1997;97(5):505-509.
31. Benjamin SE, Neelon B, Ball SC, Bangdiwala SI, Ammerman AS, Ward
DS. Reliability and validity of a nutrition and physical activity environmental self-assessment for child care. Int J Behav Nutr Phys Act.
2007;4:29.
32. Ammerman AS, Ward D, Benjamin SE, et al. An intervention to promote healthy weight: Nutrition and physical activity self-assessment
for child care (NAP SACC) theory and design. Prev Chronic Dis.
2007;4(3):A67.

1353

33. Birch L, Fisher J, Grimm-Thomas K, Markey C, Sawyer R, Johnson S.
Confirmatory factor analysis of the child feeding questionnaire: A measure of parental attitudes, beliefs and practices about child feeding and
obesity proneness. Appetite. 2001;36(3):201-210.
34. Ventura AK, Birch LL. Does parenting affect children’s eating and weight
status? Int J Behav Nutr Phys Act. 2008;5:15.
35. Musher-Eizenman D, Holub S. Comprehensive feeding practices questionnaire: Validation of a new measure of parental feeding practices. J
Pediatr Psychol. 2007;32(8):960.
36. Brann LS. Child-feeding practices and child overweight perceptions of
family day care providers caring for preschool-aged children. J Pediatr
Health Care. 2010;24(5):312.
37. Ramsay SA, Branen LJ, Fletcher J, Price E, Johnson SL, Sigman-Grant M.
“Are you done?” Child care providers’ verbal communication at mealtimes that reinforce or hinder children’s internal cues of hunger and
satiation. J Nutr Educ Behav. 2010;42(4):265-270.
38. Johnson SL. Improving preschoolers’ self-regulation of energy intake.
Pediatrics. 2000;106(6):1429-1435.
39. Orrell-Valente JK, Hill LG, Brechwald WA, Dodge KA, Pettit GS, Bates
JE. “Just three more bites”: An observational analysis of parents’ socialization of children’s eating at mealtime. Appetite. 2007;48(1):37-45.
40. Wiggins S. Good for ‘you’: Generic and individual healthy eating advice
in family mealtimes. J Health Psychol. 2004;9(4):535.
41. Birch LL, McPhee L, Shoba B, Steinberg L, Krehbiel R. Clean up your
plate: Effects of child feeding practices on the conditioning of meal size.
Learn Motiv. 1987;18(3):301-317.
42. Galloway AT, Fiorito LM, Francis LA, Birch LL. ’Finish your soup’:
Counterproductive effects of pressuring children to eat on intake and
affect. Appetite. 2006;46(3):318-323.
43. Fletcher J, Branen LJ, Lawrence A. Late adolescents’ perceptions of their
caregiver’s feeding styles and practices and those they will use with
their own children. Adolescence. 1997;32(126):287-298.
44. Johnson SL. Improving preschoolers’ self-regulation of energy intake.
Pediatrics. 2000;106(6):1429.
45. Fisher JO, Birch LL. Eating in the absence of hunger and overweight in
girls from 5 to 7 y of age. Am J Clin Nutr. 2002;76(1):226.
46. Johnson SL, Krebs NF. Internal versus external influences on energy intake: Are disinhibited eaters born or created? J Pediatr.
2009;155(5):608-609.
47. Sigman-Grant M, Christiansen E, Fernandez G, et al. Peer reviewed:
Child care provider training and a supportive feeding environment in
child care settings in4 states,2003. Prevent Chronic Dis. 2011;8(5):A113.
48. Fisher JO, Rolls BJ, Birch LL. Children’s bite size and intake of an entrée are greater with large portions than with age-appropriate or selfselected portions. Am J Clin Nutr. 2003;77(5):1164-1170.
49. Birch LL, Fisher JO, Davison KK. Learning to overeat: Maternal use of
restrictive feeding practices promotes girls’ eating in the absence of
hunger. Am J Clin Nutr. 2003;78(2):215.
50. Fisher JO, Birch LL. Restricting access to palatable foods affects children’s behavioral response, food selection, and intake. Am J Clin Nutr.
1999;69(6):1264-1272.
51. Johannsen DL, Johannsen NM, Specker BL. Influence of parents’ eating behaviors and child feeding practices on children’s weight status.
Obesity. 2012;14(3):431-439.
52. Birch LL, Fisher JO. Mothers’ child-feeding practices influence daughters’ eating and weight. Am J Clin Nutr. 2000;71(5):1054.

