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ARTICLE INFO ABSTRACT
Keywords: The study purpose was to determine associations between proximity to grocery stores and Early Care and Ed-
ECE ucation programs’ (i.e., ECEs) classroom nutrition practices and barriers, by ECE context (Head Start,

Classroom nutrition practices
Barriers

Proximity to grocery stores
GIS

community-based childcare [CBC], and family child care homes [FCCHs]). A statewide cross-sectional survey
was implemented in Oklahoma ECEs. Directors reported classroom nutrition practices with the Nutrition and
Physical Activity Self-Assessment tool, and barriers to implementation. Locations of 457 grocery stores statewide
were determined by in-person audit. Geocoded ECEs were considered within a “low proximity” area if no grocery
stores were available within a 0.25-mile radius for urban, or 10-mile radius for rural, ECEs. From November 2019
to February 2020, 54 Head Starts, 159 CBCs, and 160 FCCHs participated. 31.0 % were considered as low
proximity. Head Starts demonstrated the highest classroom nutrition scores for mealtime practices, and nutrition
education and policy. While proximity to grocery stores was not related to classroom nutrition practices for any
ECE context (p > 0.05), FCCHs located within a low proximity area reported barriers to implementing those
practices more often compared to FCCHs in an area within accessible proximity of grocery store. Thus, proximity
to grocery stores was related to barriers in FCCHs only; those provider’s experiences and perceptions may be
most susceptible to influence of the community nutrition environment, compared to other ECE contexts. Contrary
to studies in residential areas and schools, nutrition environments were not related to nutrition practices in ECEs.
ECEs may serve as protective micro-environments supporting health for children residing in nearby low-access
communities.

1. Introduction known, with adequate consumption of specific nutrients predicting
cognitive and verbal skills (Hubbs-Tait et al., 2009), academic perfor-
Encouraging healthful diet in early childhood can promote healthy mance (Shariff et al., 2000), and proper growth trajectories for height

weight maintenance, development, and metabolic function (Lorson and bone development (Rivera et al., 2003). Dietary habits developed in
et al., 2009; Lin and Morrison, 2002). Independent of childhood weight youth persist into adulthood (Birch and Fisher, 1998; Mikkila et al.,
gain, the importance of meeting nutrient needs in early childhood is well 2005; Mikkila et al., 2004); and therefore influence lifelong health
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outcomes. For these reasons, federal guidelines recommend that young
children ages 2 to 5 years should consume foods that are more nutrient-
dense than calorie-dense; such food groups include low-fat milk/dairy,
lean meat and beans, fruit, vegetables, and whole grains (USDA, 2019;
Dietary Guidelines for Americans, 2015; USDA, 2018; USDA, 2017,
Dietary Recommendations for Healthy Children, 2018). However, only
14 % of US children currently consume recommended servings of fruits
and vegetables for their age ranges (Kunin-Batson et al., 2015), sug-
gesting a need to understand how to best support healthful diet for
young children nationwide.

Current efforts have targeted early childhood education (ECEs) set-
tings to promote a healthful diet in young children. Serving healthful
foods and encouraging their consumption in ECEs is promising, as more
than 60 % of US children below age five attend ECEs (Laughlin, 2011;
Redford et al., 2001). General licensing requirements for ECEs do not
enforce nutrition-related requirements or standards for foods served to
children. This said, federal programs such as the Child and Adult Care
Food Program (CACFP) provide funding to ECEs reimbursing the pur-
chase of healthful food served to young children from families who
qualify as low-income (US Dept of Agriculture. Child and Adult Care
Food Program, 2017). Studies support the effectiveness of these efforts,
reporting that foods served in ECEs are more healthful than those offered
in children’s homes (Sisson et al., 2017) and that CACFP-participating
ECEs have more healthful classroom environments than do those non-
CACFP ECEs (Andreyeva and Henderson, 2018). However, not all
ECEs participate in such programs, and there is variable fidelity for
meeting required standards among those who do, which vary by ECE
context (Head Start, community-based childcare, and family child care
homes) (Monsivais et al., 2011; Schwartz et al., 2015). In addition to
serving healthful foods, ECEs are recommended to implement best
practices at mealtime, including responsive feeding practices and
family-style meal service, to promote a social mealtime environment
and encourage children to consume the nutrient-dense food items they
are served (Benjamin Neelon and Briley, 2011). These mealtime best
practices and responsive feeding provide added benefits for young
children, including child development of social skills (Harte et al.,
2019), fine motor skills (Rule and Stewart, 2002), autonomy (Harte
et al., 2019), and preference for nutritious foods (Benjamin Neelon and
Briley, 2011; Birch, 1998). For Head Starts, which receive resources for
classroom health practice implementation through articulated Program
Performance Standards (Head Start Program Performance Standards
and Other Regulations), young children’s attendance is related to low-
ered rates of obesity for those students (Frisvold and Lumeng, 2011). To
develop effective intervention it is essential to understand factors
influencing ECE implementation of classroom nutrition practices,
including for foods served and mealtime best practices.

Across all age groups, individuals living in neighborhoods with
limited access to healthy foods consume more energy-dense foods and
fewer fresh fruits and vegetables (Drewnowski and Poverty, 2004). For
middle- and high-school aged children, food outlets surrounding schools
can predict out-of-home food purchasing and dietary consumption
(Cutumisu et al., 2017; Williams et al., 2014). There is evidence indi-
cating that community nutrition environments surrounding children’s
frequented locations, including the home and school, influence food
accessibility and intake (Cutumisu et al., 2017; Williams et al., 2014).
However, there are few studies examining the impact of proximity to
grocery store outlets surrounding ECEs on those organizations’ health
practices, and thus on the young children they serve (Burgoine and
Gallis, 2017; Braun et al., 2022). While older children’s autonomous
food purchasing decisions are impacted by the healthfulness of nearby
food outlets (Bassett et al., 2008; He et al., 2012), younger children may
be more likely to be influenced by how the ECE itself responds to being
located within a low-proximity area.

Access-related barriers to implementing classroom nutrition prac-
tices, including limited space for storing foods and lack of resources
within the ECE program (Gunter et al., 2012; Hughes et al., 2010;
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Lindsay et al., 2015; Tovar et al., 2015; Zaltz et al., 2018; Dev et al.,
2014), have been identified. Understanding how the surrounding com-
munity is related to ECE classroom practices is essential to inform
health-impacting programs, policies, and community resources. The
primary purpose of this study was to determine associations between
ECE proximity to grocery stores with classroom nutrition practices and
barriers, by ECE context (Head Starts, community-based childcare
[CBCs], and family child care homes [FCCHs]). Findings from residen-
tial studies report that children living in areas with low access to
healthful food outlets have lower diet quality and higher preference for
energy-dense foods and beverages (Cutumisu et al., 2017; Williams
et al., 2014). Thus, we hypothesized that ECEs located within an area
with low proximity to grocery stores would similarly demonstrate less
healthy classroom nutrition practice scores across various practice
types, including quality of foods/beverages served in the classroom and
on menus, and active promotion of healthy foods and eating practices.
Relatedly, we hypothesized that staff from ECEs with low proximity to
grocery stores would report higher barriers which would theoretically
impact successful implementation of those classroom nutrition prac-
tices, including those related to lack of resources/time, child/family
food preferences, and staff member self-efficacy. Previous research in
CBCs and FCCHs indicate that FCCHs are more likely to purchase foods
in person, and further that online food purchasing may not be cost-
efficient or plausible for FCCHs and small CBCs (Lazarus et al., 2018).
Thus, we also hypothesized that Head Starts and CACFP-participating
CBCs and FCCHs with additional support and resources would be less
vulnerable to the influence of the surrounding community environment.

2. Materials and methods
2.1. Study design, sampling methods, and recruitment strategies.

The Communities and Classroom Health Survey was a cross-sectional
study with primary aims to determine associations between health of
community environments surrounding ECEs with classroom health and
staff-reported barriers; detailed study methods have been reported
previously (Williams et al., 2021). In brief, the survey was distributed to
all licensed ECEs in the state of Oklahoma from November 2019 to
February 2020 (N = 2,962). Surveys could be completed on paper or via
an online survey link using the Research Electronic Data Capture
(REDCap) secure system (Harris et al., 2009). A total of 470 surveys
(23.5 % response rate) were received including 64 Head Starts, 207
CBCs, 189 FCCHs, and 10 considered “Other” or ineligible.

This study was conducted according to the guidelines laid down in
the Declaration of Helsinki and all procedures involving research study
participants were approved by the Institutional Review Board at the
University of Oklahoma Health Sciences Center (IRB no. 11083). Need
for written informed consent was waived by the IRB, due to data being
program-level, not individual-level, and thus was not considered as
human subjects research. Consent was assumed by completion of the
survey.

2.2. Survey instrument and sample characteristics

Surveys included questions regarding ECE location, demographics
and food service- related characteristics; specific items assessed ECE
hours of operation, number and education of teachers, number and
approximate race/ethnicity of attending children, professional devel-
opment participation, and food preparation/purchasing methods. ECEs
reported how food and beverages for the center’s meal service are pri-
marily obtained, and if applicable, number of roundtrip miles to get to
the location where those foods are purchased. Classroom nutrition
practices and barriers to implementation of nutrition practices were also
assessed. Surveys were completed by center directors who were advised
to respond to all items in regards to current classrooms serving 3-to-5-
year-old children. Directors could ask additional staff for help if they
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were unsure of how to respond. Items on demographics were derived
from a previous statewide survey of Nebraska ECEs (Garcia et al., 2018);
variables were reported at the level of the ECE, including information on
ECE context (Head Start, CBC or FCCH).

2.3. ECE proximity to grocery stores

Healthfulness of the community food environment surrounding
participating ECEs was determined in ArcMAP 10.6, and assessed as
whether or not the ECE was located within a specified proximity to all
grocery stores located across the state of Oklahoma, or within 0.25 miles
of the state border. From June 2015 to June 2016, locations of 457
grocery stores throughout the state of Oklahoma were identified and
confirmed by in-person store audits. Rural/urban status was mapped
and determined each ECE location using census tract-level 2010 Rural-
Urban Commuting Area (RUCA) codes (USDA Economic Research Ser-
vice, 2016) which are assigned based that census tract population den-
sity, urbanization, and daily commuting.

Participating ECEs were considered located within a “low proximity”
area if no grocery stores were available within an accessible Euclidian
distance of 0.25-miles for urban ECEs, or 10-miles for rural ECEs (Moore
and Diez Roux, 2006; Centers for Disease Control and Prevention, 2018).
These cutoff points have been commonly used in previous literature
studying impact of food environments on children’s home and school
environments (Williams et al., 2014). To examine validity of this metric
and provide context to the current sample and study findings, differ-
ences in food purchasing methods, miles to purchasing and nearest
grocery stores, and percent urban/rural among by GIS-determined
proximity to grocery stores are presented as a Supplementary Material
(Supplementary Table 1). In brief, ECEs located within a low proximity
area were more likely to purchase foods online then picked up in person,
or over the phone with a vendor, compared to their counterparts within
accessible proximity of a grocery store. Further, those defined as being
withing a low proximity area reported higher miles to purchasing center
foods and were more likely to be located in an urban area.

2.4. Classroom nutrition practices and barriers.

Classroom nutrition practices were determined using 36 survey items
from the full 54-item Nutrition and Physical Activity Self-Assessment
tool (i.e., NAPSACCQ); this survey instrument has been previously vali-
dated and is currently published and available (Benjamin et al., 2007).
Items were answered on a Likert-type scale from one to four, with higher
scores indicating higher frequency or healthier degree of implementing
nutrition requirements and best practices. Individual item scores were
averaged to create nine sub-section scores. Sub-section scores ranged
from one to four, with four being the healthiest. All nine sub-section
score averages were then summed to calculate a NAPSACC Nutrition
Total Score, which ranged from nine to 36.

Barriers to implementing classroom nutrition practices were deter-
mined by 25 items drawn from a previous statewide survey in Nebraska
ECEs (Dev et al., 2020). Specifically, there were 14 items to determine
barriers to serving healthier food and beverages, and 11 items to
determine barriers to employing healthful mealtime best practices. Ex-
amples of healthful mealtime best practices were specified on the sur-
vey, and included praising children for trying new foods, talking with
children about healthy foods, allowing children to decide when they are
full, sitting with children during mealtime and eating the same foods,
and serving meals family style. Providers were asked whether their ECE
experienced each potential barrier (“yes” or “no”).

2.5. Statistical analysis
SAS v. 9.4 was used to calculate descriptive statistics (means, stan-

dard deviations, and frequencies) and all primary analyses (SAS Institute
Inc. 2013, Carey, NC). To account for inherent differences among each
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ECE context, all primary analyses were performed separately within
Head Starts, CBCs, and FCCHs. The Shapiro-Wilk test for normality
indicated that primary outcome data were not normally distributed (p <
0.05 for all ECE contexts). Kruskal-Wallis one-way analysis of variance
was used to determine differences in ECE continuous demographic
characteristics and classroom nutrition practice scores between the
three ECE contexts (Head Starts, CBCs, and FCCHs). Fisher’s Exact test
was also used to determine differences in categorical demographic
characteristics and frequency of reporting barriers (percent “yes”) to
implementing ECE classroom nutrition practices between the three ECE
contexts (Head Starts, CBCs, and FCCHSs).

Addressing primary aims of the present study, Wilcoxon Rank Sum
test was used to determine differences in ECE classroom nutrition
practice scores between those located within low proximity areas versus
those within accessible proximity of grocery store, stratified by ECE
context. Fisher’s Exact test was used to determine differences in fre-
quency of reporting barriers (percent “yes”) to implementing ECE
classroom nutrition practices between those located within low prox-
imity areas versus those within accessible proximity of grocery store,
stratified by context. Exploratory analyses were then conducted to
further stratify by CACFP participation among CBCs and FCCHs; Head
Starts were not included in these additional analyses, since those in this
sample almost unanimously participated in CACFP (98.5 %). The Ben-
jamini Hochberg correction was applied to primary analyses to account
for multiple comparison and control for False Discovery Rate, with
adjusted alpha p < 0.004.

3. Results

A total of 474 Oklahoma ECEs responded to the survey [33.5 %, 18.2
% and 11.6 % response rate for Head Starts (n = 64), CBCs (n = 206),
and FCCHs (n = 192) respectively]. ECEs were excluded if they were a
“Public Pre-K” or missing information on ECE context (n = 15; 3.1 %).
ECEs were further excluded for having missing data on primary vari-
ables of interest (n = 89; 18.7 %). Sample characteristics of the final
analytic sample (373 ECEs, including 54 Head Starts, 159 CBCs, and 160
FCCHs) are described in Table 1.

ECEs were primary full-time; several Head Start centers reported
having both full-time and part-time programs operating in a single fa-
cility (Table 1). Compared with CBCs and FCCHs, Head Start centers
reported the shortest roundtrip distance in miles traveled to purchase
foods, and highest frequency of a dietitian being responsible for plan-
ning meals served to young children. Compared with Head Starts and
FCCHs, CBCs demonstrated the highest frequency of having a cook or
chef responsible for center meal planning. Compared with Head Starts
and CBCs, FCCHs reported the highest frequency of purchasing foods in-
person at a store, with the owner/director mostly being responsible for
program meal planning; and reported the longest geographic distance in
miles to the nearest grocery store. Although reported roundtrip distance
traveled to purchase foods and likelihood of being in a low proximity
area varied between ECE contexts, results were not statistically
significant.

3.1. ECE context and classroom nutrition practices

Across the three ECE contexts, classroom nutrition practices and
reported barriers to implementation varied significantly (Table 2).
Across all ECE contexts, average sub-section scores for classroom
nutrition practices indicated that Oklahoma ECEs were mostly meeting
minimum recommended standards (average score of at least two for
each item). Head Starts reported the highest implementation of overall
nutrition practices, with notably highest scores specifically for Sup-
porting Healthy Eating, Nutrition Education, and Nutrition Policy sub-
sections compared with CBCs and FCCHs. On the other hand, FCCHs
demonstrated lowest NAPSACC Nutrition Total Score and multiple sub-
section scores. However, FCCHs did report healthiest practices for the
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Table 1

Oklahoma Early Care and Education programs participating in the Communities
and Classroom Health Survey in 2019-2020, by context (n = 373).

Head Start
(n=54)

CBC
(n=159)

FCCH
(n = 160)

% or SD
mean

% or SD
mean

% or SD
mean

p-value

*Center Hours
(%)

Half Day

Full Day

“Other”

Number of
Teachers
(mean, SD)

Percent of
Teachers with
Bachelor’s
degree or
higher (mean
%, SD)

Number of
Additional
Supporting
Staff (mean,
SD)

Number of
Total
Classrooms
(mean, SD)

Number of 3-to-
5-Year-Old
Classrooms
(mean, SD)

Number of
Total
Children
(mean, SD)

Number of 3-to-
5-Year-Old
Children
(mean, SD)

Percent of 3-to-
5-Year-Old
Child Race/
Ethnicity
(mean%, SD)

Hispanic

American
Indian

Asian

Black or African
American

Native
Hawaiian or
Pacific
Islander

White or
Caucasian

Mixed race

Other

Non-specified

Serve Children
on SNAP (%)

Serve Children
on WIC (%)

Serve Children
Struggling
with Hunger
(%)

Serve Children
Lacking
Access to
Healthy

31.4 -

81.4 -
0.0 -
4.0 4.7

20.8 33.3

4.6 6.8

4.5 4.9

3.4 4.6

61.5

79.6

52.9

16.4
16.7

18.0
21.4

1.7 7.3
10.5 13.8

1.1 6.5

11.1 11.6
0.0 0.0
0.5 3.6

87.0 -

94.4 -

53.7 -

61.1 -

6.9 -
94.3 -

7.5 -

4.2 4.3

9.4 21.4

2.2 2.3

6.1 3.4
2.2 1.1

66.5 45.2

19.0

5.2 6.8
12.5 17.2

1.5 4.2
10.9 18.3

0.5 1.9
54.6 30.6
9.6 15.7
0.4 2.4

7.6 22.2
28.0 -

69.2 -

56.7 -

3.7 -
96.8 -

1.8 -

1.4 0.8

11.2 29.5

0.6 0.8

1.4 1.3
1.3 1.4
8.9 4.1

3.8 2.5

4.3 13.6
13.7 25.1

0.8 4.9
10.7 24.4

1.4 10.1

57.0
9.2 20.3
0.7 8.0
5.1 18.2

68.8 -

59.5 -

97.1 -

90.7 -

<0.0001*
*0.0010
*0.0010

<0.0001*

<0.0001*

<0.0001*

<0.0001*

<0.0001*

<0.0001*

<0.0001*

<0.0001*
0.0019*

<0.0001*
<0.0001*

0.0402*

0.0191*
<0.0001*
0.1234

0.0090*
<0.0001*
<0.0001*

<0.0001*

<0.0001*

Table 1 (continued)
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Head Start

(n=54)

CBC

(n =159)

FCCH
(n = 160)

% or
mean

SD

% or
mean

SD

% or SD
mean

p-value

Foods at
Home (%)

NAEYC
Accredited
(%)

Professional
Program
Participation
(%)

CACFP

Go NAPSACC

Healthy Body,
Healthy
Minds

Happy Healthy
Homes

Certified Early
Childhood

Food
Preparation
Occurs On-
Site (%)

Methods for
Purchasing
Center Foods
(%)

In-person
shopping at a
store

Online ordered
then picked
up in person

Online and
delivered

Over the phone
with a vendor

Roundtrip Miles
to Purchasing
Center Foods
(mean, SD)

Person
Responsible
for Center
Meal
Planning (%)

Owner/
Director

Cook or Chef

Catering
Company

Dietician

Parents/
Guardians

€Other

Located within
a “low
proximity”
area (%)

Distance in
Miles to
Nearest
Grocery Store
(mean%, SD)

Percent Urban/
Rural within

28.3

98.5

7.4

5.5

3.7

20.3

81.4

13.2

1.8

41.5

11.6

9.2

33.3
3.7

27.7

25.9
24.0

2.2

13.7

3.3

11.4

62.2

3.7

4.4

0.0

11.9

88.0

33.9

24.3

13.4

15.5

40.8

50.9
0.6

2.5

3.7
27.6

1.5

21.3

2.6

6.2 -

88.7 -

1.8 -

3.1 -

6.2 -

6.2 -

97.4 -

16.8 -

5.0 -

0.6 -

18.7 22.6

95.0 -

3.1 -
0.0 -

0.0 -

1.8 -
36.8 -

2.3 3.1

<0.0001*

<0.0001*

0.1325

0.5477

0.0020*

0.0120*

0.0009*

<0.0001*

<0.0001*

<0.0001*

<0.0001*

0.1018

<0.0001*

<0.0001*
<0.0001*

<0.0001*
<0.0001*

<0.0001*
0.1066

0.0138*

(continued on next page)



B.D. Williams et al.

Table 1 (continued)

Head Start CBC FCCH
(n=54) (n=159) (n = 160)
% or SD % or SD % or SD p-value
mean mean mean
Census Tract
(%)
Urban 44.4 - 61.6 - 61.2 - 0.0667
Rural 55.5 - 38.3 - 38.7 - 0.0667

*indicates significant difference among groups (p-value < 0.05). CBC =
Community-Based Childcare; FCCH = Family Child Care Homes; *Center Hours
survey item allowed for multiple response; CACFP = Child and Adult Care Food
Program (CACFP) by USDA; Go NAPSACC = Nutrition and Physical Activity
Self-Assessment for Child Care. ©’Other” responses were written in by partici-
pants, and included but were not limited to persons such as: nutrition manager,
public school, assistant director, and self.

Meats, Fats and Grains sub-section.

For reported barriers to serving healthier meals and snacks, Head
Starts were most likely to report perceived lack of control over the types

Table 2
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of meals served, and least likely to report most other barriers compared
with CBCs and FCCHs. Compared with Head Starts and FCCHs, CBCs
were most likely to report barriers such as not having enough money to
cover the cost of purchasing foods, lack of knowledge on preparing
healthier foods, not knowing what recommendations to follow, and
being unsure of which foods are reimbursed by CACFP. Compared with
Head Starts and CBCs, FCCHs were most likely to report barriers
including concern for food waste due to children not liking the taste of
healthier foods.

For reported barriers to implementing healthful mealtime practices,
Head Starts consistently reported perceived barriers less frequently
compared to CBCs and FCCHs. Compared with Head Starts and FCCHs,
CBCs were most likely to report barriers, including not having enough
money to cover costs of serving foods to providers and providers being
unsure of how to encourage children’s healthy eating. Compared with
Head Starts and CBCs, FCCHs were most likely to report barriers,
including providers not having enough time to sit with children during
meals, not enough providers to sit with children during meals, and
concern that if children served themselves, they would not eat/drink
enough, would eat/drink too much, and would make too much of a

Classroom nutrition practice scores and barriers among Oklahoma ECE programs participating in the Communities and Classroom Health Survey in 2019-2020, by

child care context.

Head Start CBC FCCH

(n =54) (n =159) (n = 160)
Classroom Nutrition Practice Scores (mean, SD)

mean SD mean SD mean SD p-value
*NAPSACC Nutrition Total Score 29.2 2.7 26.4 3.4 25.5 3.4 <0.0001*
1. Fruits and Vegetables Served 3.1 0.5 3.1 0.5 3.1 0.5 0.3606
2. Meats, Fats and Grains 3.0 0.4 3.0 0.4 3.2 0.4 0.0002*
3. Beverages Served 3.3 0.3 3.3 0.3 3.4 0.3 0.3210
4. Menus and Variety 2.7 0.7 2.7 0.6 2.6 0.6 0.3476
5. Feeding Practices 3.3 0.5 3.3 0.5 3.3 0.5 0.3212
6. Foods Offered Outside of Regular Meals 2.7 0.9 2.6 0.7 2.2 0.7 <0.0001*
7. Supporting Healthy Eating 3.6 0.3 2.9 0.5 2.7 0.5 <0.0001*
8. Nutrition Education 3.4 0.5 2.2 0.7 2.1 0.8 <0.0001*
9. Nutrition Policy 3.7 0.7 2.9 1.1 2.6 1.3 <0.0001*
Barriers to Serving Healthier Meals and Snacks (%yes)

% - % - % - p-value
Not enough money for purchasing healthier meals 16.6 37.7 - 28.1 - 0.0100*
Lack of control over the types of meals served/delivered 31.4 14.7 - 2.5 - <0.0001*
Lack of knowledge on preparing healthier foods 9.2 - 12.5 - 4.3 - 0.0321*
Lack of time to prepare healthier foods 20.3 20.1 - 15.0 - 0.4338
Children would not like the taste of healthier meals 11.1 36.7 - 35.0 - 0.0015*
Concern for food waste due to child preference 14.8 - 31.6 - 40.5 - 0.0022*
Parents do not want children to be served healthy foods 0.0 - 4.4 - 4.4 - 0.2896
Limited space for food storage 22.2 22.6 - 22.0 - 0.9908
Lack of availability of healthy foods in my area 14.8 12.6 - 8.8 - 0.3790
Lack of support from other providers 9.2 - 6.9 - 2.5 - 0.0852
Other areas in our program have higher priority 9.2 10.2 - 10.0 - 0.9779
So many recommendations to know which to follow 3.7 19.8 - 13.8 - 0.0155*
Unsure which foods can be reimbursed through CACFP 5.5 - 18.0 - 10.6 - 0.0319*
Weekly schedule limits time to shop 15.0 - 26.1 - 25.9 - 0.2293
Barriers to Healthful Mealtime Practices (%yes)

% % - % - p-value
Providers do not have time to sit with children at meals 7.4 17.0 - 35.6 - <0.0001*
Not enough providers to sit with children during meals 9.2 - 10.1 - 24.5 - 0.0008*
Not enough money to purchase meals for providers 7.4 22.0 - 13.1 - 0.0167*
Providers unsure how to support children’s healthy eating 9.2 16.9 - 10.6 - 0.1657
Providers do not like the taste of the healthy foods 20.3 - 14.4 - 9.3 - 0.0951
Providers have dietary restrictions 16.6 - 16.3 - 13.1 - 0.6750
Providers are uncertain how to handle picky eaters 12.9 16.3 - 17.5 - 0.7380
Mealtimes with children are stressful/chaotic 20.3 22.7 - 22.6 - 0.9293
If children serve themselves, they would not eat/drink enough 14.8 - 15.0 - 25.9 - 0.0325*
If children serve themselves, they would eat/drink too much 16.6 13.2 - 24.5 - 0.0339*
Too much of a mess if children serve themselves 19.2 30.1 - 40.6 - 0.0109*

*indicates significant difference among groups (p-value < 0.05). NAPSACC = Nutrition and Physical Activity Self-Assessment for Child Care. *Higher NAPSACC
scores indicate higher frequency or healthier degree of implementing nutrition requirements and best practices.
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mess.

3.2. Proximity to grocery stores, classroom nutrition practices, and
barriers

Location of the ECE within a low proximity area was not related to
differing classroom nutrition practice scores across all ECE contexts
(Table 3). There was no difference in frequency of reported barriers
based on proximity to grocery stores for Head Starts and CBCs. However,
FCCHs located within a low proximity area were more likely to report
perceived concern for food waste (55.1 %), compared with FCCHs
located within accessible proximity of grocery store (32.0 %; p < 0.004).

Differences in classroom nutrition practices by proximity to grocery
stores were further stratified by CACFP participation in CBCs and FCCHs
(Table 4). We hypothesized that ECEs that did not participate in the
CACFP might be more vulnerable to the influence of the surrounding

Table 3
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community environment. However, similar to non-stratified study
findings, classroom nutrition practice scores did not vary among those
located in a low proximity area versus those that were not, regardless of
CACFP participation. Interestingly, among FCCHs participating in the
CACFP only, those located within a low proximity area were more likely
to report perceived concern for food waste (57.6 %) than did FCCHs
located within accessible proximity of grocery store (31.8 %; p < 0.004).

4. Discussion

The present study aimed to determine how community food envi-
ronment, i.e., proximity to grocery stores, was associated with ECE
classroom nutrition practices and barriers by ECE context (Head Starts,
CBCs, and FCCHs). Proximity to grocery stores was not related to
classroom nutrition practices within any ECE context; findings were
consistent with those analyzing relationships between physical activity

Differences in classroom nutrition practice scores and barriers based on proximity to grocery stores among Oklahoma ECE programs participating in the Communities

and Classroom Health Survey in 2019-2020, by child care context.

Head Start CBC FCCH

(n =54) (n =159) (n = 160)

Low Access to Low Access to Low Access to

Proximity Grocery Proximity Grocery Proximity Grocery

(n=13) (n=41) (n = 44) (n =159) (n =59) (n =101)
Classroom Nutrition Practice Scores (mean, SD)

mean  SD mean  SD mean  SD mean  SD mean  SD mean SD
*NAPSACC Nutrition Total Score 29.4 2.2 29.2 2.8 26.6 3.2 26.3 3.4 25.5 3.3 25.6 3.5
1. Fruits and Vegetables Served 3.0 0.5 3.1 0.4 3.1 0.4 3.0 0.5 3.2 0.5 3.1 0.4
2. Meats, Fats and Grains 3.1 0.4 3.0 0.4 3.1 0.3 3.0 0.4 3.3 0.4 3.2 0.4
3. Beverages Served 3.3 0.3 3.3 0.3 3.3 0.3 3.3 0.3 3.4 0.3 3.3 0.3
4. Menus and Variety 2.9 0.5 2.7 0.7 2.7 0.6 2.7 0.7 2.6 0.6 2.6 0.6
5. Feeding Practices 3.3 0.3 3.3 0.5 3.4 0.4 3.3 0.5 3.3 0.5 3.3 0.6
6. Foods Offered Outside of Regular Meals 2.8 0.8 2.7 0.9 2.7 0.8 2.5 0.7 2.1 0.8 2.3 0.7
7. Supporting Healthy Eating 3.6 0.4 3.6 0.3 2.9 0.5 2.9 0.5 2.7 0.6 2.7 0.5
8. Nutrition Education 3.3 0.6 3.4 0.4 2.1 0.8 2.2 0.7 2.0 0.8 2.1 0.8
9. Nutrition Policy 3.8 0.5 3.6 0.8 2.8 1.2 3.0 1.1 2.5 1.3 2.6 1.3
Barriers to Serving Healthier Meals and Snacks (%yes)

% - % - % - % - % - % -
Not enough money to cover the cost of purchasing healthier meals 7.6 - 19.5 - 31.8 - 40.0 - 30.5 - 26.7 -
Lack of control over the types of meals served/delivered 38.4 - 29.2 - 11.9 - 15.7 - 3.3 - 1.9 -
Lack of knowledge on preparing healthier foods and beverages 0.0 - 12.2 - 13.6 - 12.1 - 5.0 - 3.9 -
Lack of time to prepare healthier foods and beverages 7.6 - 24.3 - 25.0 - 18.2 - 20.3 - 11.8 -
Children would not like the taste of healthier meals and beverages 7.6 - 12.2 - 36.3 - 345 - 42.3 - 33.3 -
Concern for food waste due to children not eating healthier meals 15.3 - 14.6 - 27.2 - 33.3 - 55.1 - 32.0* -
Parents do not want children to be served healthier foods 0.0 - 0.0 - 0.0 - 6.1 - 6.7 - 3.0 -
Limited space for food storage (i.e., refrigerator and cabinet space)  23.0 - 21.9 - 18.1 - 24.3 - 30.5 - 17.0 -
Lack of availability of healthy foods in my area 15.3 - 14.6 - 6.9 - 14.7 - 11.8 - 7.0 -
Lack of support from other providers 7.6 - 9.7 - 6.8 - 7.0 - 5.0 - 1.0 -
Other areas in our program have higher priority than nutrition 0.0 - 12.2 - 4.5 - 12,5 - 135 - 8.0 -
So many recommendations providers do not know which to follow 0.0 - 3.7 - 20.9 - 19.4 - 22.0 - 9.0 -
Unsure which foods can be reimbursed through CACFP 0.0 - 7.3 - 21.4 - 16.8 - 8.4 - 12.0 -
Weekly schedule limits time to shop more than once per week 23.0 - 12.5 - 20.0 - 28.4 - 28.5 - 24.4 -
Barriers to Healthful Mealtime Practices (%yes)

% - % - % - % - % - % -
Providers do not have time to sit with children during meals 7.6 - 7.3 - 18.1 - 16.6 - 38.9 - 33.6 -
Not enough providers to sit with children during meals 0.0 - 9.2 - 11.3 - 9.6 - 23.7 - 25.0 -
Not enough money to cover the cost of serving meals to providers 7.6 - 7.3 - 22.7 - 21.7 - 135 - 12.8 -
Providers are unsure how to encourage children’s healthy eating 0.0 - 12.2 - 13.6 - 18.2 - 12.0 - 9.9 -
Providers do not like the taste of the healthy foods 15.3 - 21.9 - 9.0 - 16.5 - 11.8 - 7.9 -
Providers have dietary restrictions 15.3 - 17.0 - 15.9 - 16.5 - 15.2 - 11.8 -
Providers are uncertain how to handle children who refuse foods 15.3 - 12.2 - 11.3 - 18.2 - 22.0 - 14.8 -
Providers feel mealtimes with children are stressful/chaotic 23.0 - 19.5 - 15.9 - 25.4 - 25.4 - 21.0 -
If children serve themselves, they would not eat/drink enough 15.3 - 14.6 - 15.9 - 14.7 - 29.3 - 24.0 -
If children serve themselves, they would eat/drink too much 23.0 - 14.6 - 6.8 - 15.7 - 18.6 - 28.0 -
If children serve themselves, they will make too much of a mess 23.0 - 17.9 - 27.2 - 31.2 - 46.4 - 37.2 -

*p-value < 0.004; indicates significant association after Benjamini Hochberg correction for False Discovery Rate. ECE = center for Early Childhood Education;
CBC = Community-Based Childcare; FCCH = Family Child Care Homes; NAPSACC = Nutrition and Physical Activity Self-Assessment for Child Care. *Higher NAPSACC
scores indicate higher frequency or healthier degree of implementing nutrition requirements and best practices.
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Table 4
Differences in classroom nutrition practice scores and barriers based on proximity to grocery stores among Oklahoma CBCs (n = 159) and FCCHs (n = 162) in
2019-2020, stratified by participation in the Child and Adult Care Food Program (CACFP).

CBCs FCCHS

(n = 159) (n =160)

CACFP Non-CACFP CACFP Non-CACFP

(n=99; 62.2 %) (n = 60; 37.7 %) (n = 142; 88.7 %) (n=18;11.2 %)

Low Access to Low Access to Low Access to Low Access to
Proximity Grocery Proximity Grocery Proximity Grocery Proximity Grocery

(n=32) (n=67) (n=12) (n=48) (n=53) (n=89) (n=6) (n=12)

Classroom Nutrition Practice Scores (mean, SD)

mean SD mean SD mean SD mean SD mean SD mean SD mean SD mean SD

*NAPSACC Nutrition Total Score 26.8 29 269 3.3 26.0 38 255 35 257 33 256 3.3 237 28 251 4.8
1. Fruits and Vegetables Served 3.2 04 31 0.4 3.0 0.5 29 0.5 3.2 0.5 31 0.4 32 03 31 0.5
2. Meats, Fats, and Grains 3.2 0.3 3.1 0.3 2.9 0.4 2.9 0.6 3.3 0.4 3.2 0.4 3.0 0.3 3.0 0.5
3. Beverages Served 3.3 0.2 33 0.3 34 0.3 32 0.3 34 03 33 0.3 3.2 0.2 33 0.3
4. Menus and Variety 2.7 0.5 27 06 29 06 26 08 26 06 26 0.6 25 0.8 28 0.8
5. Feeding Practices 3.3 04 34 0.5 3.4 0.5 33 06 3.3 0.5 33 0.6 3.3 0.4 32 0.5
6. Foods Offered Outside of Regular Meals 2.7 0.8 25 0.7 27 0.5 26 0.7 21 0.8 22 0.7 1.9 0.8 24 0.8
7. Supporting Healthy Eating 2.9 0.5 3.0 06 3.0 0.5 28 0.5 27 0.6 27 0.5 28 0.2 26 0.5
8. Nutrition Education 2.1 0.8 23 08 21 09 20 06 21 08 21 08 1.6 0.6 1.8 0.9
9. Nutrition Policy 3.0 1.1 3.1 1.0 2.4 1.4 2.8 1.2 2.6 1.3 2.6 1.3 2.0 1.2 2.4 1.3

Barriers to Serving Healthier Meals and Snacks (%yes)

% - % - % - % - % - % - % - % -

Not enough money to cover the cost of 34.3 - 37.3 - 25.0 - 43.7 - 33.9 - 25.8 - 0.0 - 33.3 -
purchasing healthier meals

Lack of control over the types of meals served/ 9.6 - 13.4 - 18.1 - 19.1 - 3.7 - 2.2 - 0.0 - 0.0 -
delivered

Lack of knowledge on preparing healthier 15.6 - 11.9 - 8.3 - 12.5 - 5.6 - 4.4 - 0.0 - 0.0 -
foods and beverages

Lack of time to prepare healthier foods and 18.7 - 19.4 - 41.6 - 16.6 - 20.7 - 8.9 - 16.6 - 33.3 -
beverages

Children would not like the taste of healthier 37.5 - 36.3 - 33.3 - 31.9 - 43.4 - 31.0 - 33.3 - 50.0 -
meals and beverages

Concern for food waste due to children not 18.7 - 36.3 - 50.0 - 29.1 - 57.6 - 31.8* - 33.3 - 33.3 -
eating healthier meals

Parents do not want children to be served 0.0 - 5.9 - 0.0 - 6.3 - 7.5 - 3.4 - 0.0 - 0.0 -
healthier foods

Limited space for food storage (i.e. refrigerator ~ 12.5 - 29.8 - 33.3 - 16.6 - 33.9 - 15.9 - 0.0 - 25.0 -
and cabinet space)

Lack of availability of healthy foods in my area 9.3 - 17.9 - 0.0 - 10.4 - 13.2 - 6.8 - 0.0 - 8.3 -

Lack of support from other providers 9.3 - 9.0 - 0.0 - 3.3 - 5.6 - 1.1 - 0.0 - 0.0 -

Other areas in our program have higher 6.2 - 13.6 - 0.0 - 8.6 - 15.0 - 6.8 - 0.0 - 16.6 -
priority than nutrition

So many recommendations providers do not 19.3 - 24.6 - 25.0 - 12.5 - 22.6 - 10.2 - 16.6 - 0.0 -
know which to follow

Unsure which foods can be reimbursed 16.1 - 18.1 - 36.3 - 14.8 - 9.4 - 11.3 - 0.0 - 16.6 -
through CACFP

Weekly schedule limits time to shop more than ~ 14.2 - 41.2 - 33.3 - 10.8 - 32.0) - 24.4) - 0.0 - 25.0 -
once per week

Barriers to Healthful Mealtime Practices (%yes)

% - % - % - % - % - % - % - % -

Providers do not have time to sit with children =~ 15.6 - 10.6 - 25.0 - 25.0 - 41.5 - 31.4 - 16.6 - 50.0 -
during meals

Not enough providers to sit with children 9.3 - 7.4 - 16.6 - 12.7 - 24.5 - 23.8 - 16.6 - 33.3 -
during meals

Not enough money to cover the cost of serving ~ 18.7 - 22.3 - 33.3 - 20.8 - 15.0 - 14.6 - 0.0 - 0.0 -
meals to providers

Providers are unsure how to encourage 12.5 - 19.4 - 16.6 - 16.6 - 11.5 - 11.2 - 5.5 - 0.0 -
children’s healthy eating

Providers do not like the taste of the healthy 9.3 - 19.4 - 8.3 - 12.5 - 13.2 - 8.9 - 0.0 - 0.0 -
foods

Providers have dietary restrictions 125 - 14.9 - 25.0 - 18.7 - 16.9 - 11.2 - 0.0 - 16.6 -

Providers are uncertain how to handle children 9.3 - 16.4 - 16.6 - 20.8 - 20.7 - 15.7 - 33.3 - 8.3 -
who refuse foods

Providers feel mealtimes with children are 15.6 - 24.2 - 16.6 - 27.0 - 8.5 - 20.4 - 50.0 - 50.0 -
stressful/chaotic

If children serve themselves, they would not 15.6 - 16.4 - 16.6 - 12.5 - 30.7 - 27.2 - 16.6 - 0.0 -
eat/drink enough

If children serve themselves, they would eat/ 6.2 - 16.6 - 1.6 - 14.5 - 20.7 - 29.2 - 0.0 - 18.1 -
drink too much

If children serve themselves, they will make 28.1 - 35.9 - 25.0 - 25.0 - 46.0 - 36.5 - 50.0 - 41.6 -

too much of a mess
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*p-value < 0.004; indicates significant association after Benjamini Hochberg correction for False Discovery Rate. CBC = Community-Based Childcare; FCCH =
Family Child Care Homes; NAPSACC = Nutrition and Physical Activity Self-Assessment for Child Care. *Higher NAPSACC scores indicate higher frequency or healthier

degree of implementing nutrition requirements and best practices.

built environments with activity-promoting classroom practices for the
same sample (Williams et al., 2021). Results emphasize the importance
of ECEs to serve as a protective resource for young children vulnerable to
health risk. FCCHs located within low proximity areas did report higher
frequency of barriers to implementing those practices compared with
FCCHs within proximity of a nearby grocery store, specifically concern
for food waste. To our knowledge, this is the first study to report on how
proximity to grocery stores of ECEs impacts classroom health practices
and experiences of staff across various ECE contexts. Finally, consistent
with similar studies in observing that Head Start centers report health-
iest frequency/degree of classroom nutrition practices (Dev et al., 2013;
Whitaker et al., 2009), with FCCHs demonstrating the lowest (Dev et al.,
2020; Benjamin-Neelon et al., 2018).

The present findings provide insight into how logistical and organi-
zational factors related to serving of healthful foods vary by ECE context.
Specifically, Head Start centers travel the shortest reported distance to
purchase food, and more often have a dietitian employed to plan center
meals and are least likely to be located within a low proximity area.
Conversely, FCCHs are most likely to purchase foods in-person at a store
versus online or over the phone with a vendor, with the owner/director
being primarily responsible for center meal planning and travel the
furthest distance to purchase foods. Previous research in CBCs and
FCCHs confirmed that FCCHs are more likely to purchase foods in per-
son, and that ECEs that purchase foods online serve meals of higher
nutritional quality than do those using in-person procurement methods
(Lazarus et al., 2018). While a report published by the National Food
Service Management Institute recommendations that CACFP-
participating centers purchase foods with a vendor, and that positive
vendor relationships are influential for ensuring consistent quality of
foods delivered and purchasing flexibility (Perkins, 2004), this option
may not be cost-efficient or plausible for FCCHs and small CBCs. Pre-
vious qualitative work also suggests that overall, providers feel that
fresh foods are of lower quality when purchased with vendors than when
shopping in person at a grocery store (Lynch and Batal, 2011). Given
that online purchasing options may support implementation of healthier
classroom nutrition practices (Lazarus et al., 2018), FCCHs and other
ECEs with barriers to utilizing such procurement methods may benefit
from training and technical assistance on how to efficiently work with
food vendors and/or how to nutritionally maximize in-person shopping.

Classroom nutrition practices did not differ by proximity to grocery
stores, regardless of CACFP participation. The results were contrary to
our hypothesis, which was primarily informed by residential studies,
those in elementary-, middle-, and high-school students (Drewnowski
and Poverty, 2004; Cutumisu et al., 2017; Williams et al., 2014). Limited
work conducted in ECE settings have suggested a positive relationship
between proximity to food outlets and quality of foods served to children
in English pre-schools and U.S. family child care homes (Burgoine and
Gallis, 2017; Braun et al., 2022). Qualitative studies in ECEs have
identified predictors of serving healthful foods to young children, which
were primarily individual/provider-level characteristics (knowledge
and self-efficacy) or at the larger organization-level (support among the
local ECE community and resources for nutritional information) (Lynch
and Batal, 2011). Previous studies have described influence of policy
and standards on classroom health, with more desirable classroom
nutrition practices reported among ECEs with more stringent licensing
requirements, Head Start performance standards, and CACFP partici-
pation which varies greatly across CBCs and FCCHs (Dev et al., 2013;
Zaltz et al., 2020; Erinosho et al., 2018). Thus, the present study findings
add to previous literature to support that ECEs, regardless of CACFP
participation, may serve as a protective micro-environment to support
health for children and families who are more vulnerable to the health
environments of their nearby residing communities. This finding

underscores the importance of understanding how best to support
implementation of health practices for ECE through within-center and
policy-focused intervention.

In CACFP-participating FCCHs only, nearly twice as many directors
from FCCHs in low proximity areas reported concern for food waste as a
barrier for serving healthful foods, compared to those within accessible
proximity of grocery store. Current and previous findings demonstrate
that commonly reported barriers to nutrition practice implementation
among FCCH providers are typically those related to lack of resources
(Lindsay et al., 2015; Zaltz et al., 2018; Tovar et al., 2015). Further,
FCCHs are located within residential areas and are more likely to pur-
chase center foods in-person at a grocery store. Consistent with previous
literature, present study findings indicate overall differing barriers to
nutrition practice implementation reported across ECE contexts (Lind-
say et al., 2015; Zaltz et al., 2018; Tovar et al., 2015). In the present
sample, FCCHs reported highest frequency of concern for food waste due
to child preference, lack of time and staff, and concern for the additional
mess related to serving meals family style as barriers to implementing
mealtime best practices. Such concerns experienced by FCCHs could be
attributed to the additional budgetary, time, scheduling, and organiza-
tional constraints incurred from FCCH providers’ multiple re-
sponsibilities as ECE director, owner, teacher, and food staff (Lindsay
et al., 2015; Dev et al., 2017). These findings add to previous work by
suggesting that experiences and perceptions of FCCH providers may be
more susceptible to influence of the community food environment,
especially when implementing nutrition practices required by CACFP
standards. Tailored resources through CACFP or agencies providing ECE
support and technical assistance to support FCCH providers in low-
access communities should be considered to alleviate common barriers
to implementing nutrition practices. While nutrition practices did not
differ based on proximity to grocery stores, addressing community-
specific barriers may be a useful strategy to improve implementation
for mealtime best practices with low implementation in FCCHs overall.

The strengths and limitations of the present study warrant discus-
sion. Strengths of the study included use of grocery store data that were
validated in person and use of a representative statewide sample
including each of the three primary ECE contexts. Limitations include
that due to the cross-sectional study design, causality cannot be inferred.
There is a temporal difference in data collection, specifically that loca-
tions of grocery stores were determined by in-person audit that was
conducted in 2016 and therefore may not fully represent locations of
grocery stores surrounding ECEs at the time the statewide survey was
distributed in 2019-2020. Methods for ECEs purchasing center foods in-
person differed significantly by proximity to grocery stores and ECE
context; however, being outside the scope of present study aims, these
differences were not accounted for statistically. Data were self-reported
by ECE directors and could be subject to social desirability, particularly
among those participating in CACFP with assumed knowledge of stan-
dards and best practices. Further, GIS-determined proximity to grocery
stores may not fully reflect actual shopping route and habits of ECEs. The
current study sample may additionally be subject to selection bias,
where those who participated are those implementing healthier prac-
tices. Cell size was relatively limited in stratified analyses, and therefore
should be interpreted with caution. Finally, the primary respondent was
the ECE director, who may not have complete knowledge of current
classroom activities or provider barriers; this limitation may be more
pertinent in Head Starts and CBCs than in FCCHs, where directors
typically serve in all roles simultaneously. However, respondents were
instructed to defer to the staff with most accurate insight on that prac-
tice. Primary study strengths were use of a statewide sample, validated
data on grocery store locations, and the NAPSACC tool to assess class-
room nutrition practices is widely used and has been validated against
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nutrition practices observed multiple days in-classroom by trained
research personnel (Benjamin et al., 2007).

5. Conclusion

Present study findings do not demonstrate differences in classroom
nutrition practices, including foods served and mealtime best practices,
based on proximity to grocery stores as a marker of the community food
environment. However, for FCCHs only, location within a “low prox-
imity” area was associated with reporting higher frequency of barriers to
serving healthful food and beverages. This relationship remained sig-
nificant among those FCCHs participating in the CACFP. Findings on
implementation of classroom nutrition practices indicate that ECEs may
be protective overall of the surrounding community environment, un-
like schools or homes (Drewnowski and Poverty, 2004; Cutumisu et al.,
2017; Williams et al., 2014), though community-specific strategies to
reduce prominent barriers for implementing nutrition practices should
be considered. Differences in how ECEs may interact with their sur-
rounding community environment may be attributable to differences in
allotted resources for implementing health practices, as well as food
preparation methods, meal planning, and food purchasing. Future
studies should seek to examine whether food prep/planning methods
influence implementation of nutrition practices, and whether perceived
constructs of community food access, including reported distance to
purchase foods and access-related barriers, are related to classroom
nutrition practices and barriers for differing contexts of ECEs. Finally,
our findings suggest a need for future research and policy implementa-
tion, potentially through CACFP, to understand how to provide support
for FCCHs residing in low-access areas having trouble implementing
classroom health practices.
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