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Abstract: Family child care homes (FCCHs) are a favored child care choice for parents of young
children in the U.S. Most FCCH providers purchase and prepare foods for the children in their
care. Although FCCH providers can receive monetary support from the Child and Adult Care Food
Program (CACFP), a federal subsidy program, to purchase nutritious foods, little is known about
FCCH providers’ access to nutritious foods, especially among FCCH providers serving children
from communities that have been historically disinvested and predominantly Black. This study
aims to describe the food desert status of FCCHs in Baltimore City, Maryland, and examine the
relationship between food desert status and the quality of foods and beverages purchased and
provided to children. A proportionate stratified random sample of 91 FCCH providers by CACFP
participation status consented. Geographic information system mapping (GIS) was used to determine
the food desert status of each participating FCCH. Participants reported on their access to food
and beverages through telephone-based surveys. Nearly three-quarters (66/91) of FCCHs were
located in a food desert. FCCH providers working and living in a food desert had lower mean sum
scores M (SD) for the quality of beverages provided than FCCH providers outside a food desert
(2.53 ± 0.81 vs. 2.92 ± 0.70, p = 0.036, respectively). Although the significant difference in scores for
beverages provided is small, FCCH providers working in food deserts may need support in providing
healthy beverages to the children in their care. More research is needed to understand food purchases
among FCCH providers working in neighborhoods situated in food deserts.

Keywords: family child care homes; food deserts; nutrition best practices; beverages; childhood
obesity prevention; GIS

1. Introduction

Family child care homes (FCCHs) provide care for young children in a home envi-
ronment outside the child’s home. They are a popular choice for many families due to
their affordability, flexibility in hours, proximity to the parental home or workplace, and
the feeling of a home away from home [1–3]. Children cared for in FCCHs are typically
offered breakfast, lunch, and snacks. Unlike center-based child care, FCCH providers
often purchase and prepare the food, thus having an opportunity to impact children’s
food choices [4]. Early on, a healthy diet consisting of various fruits, vegetables, lean
protein, whole grains, and limited sugary beverages can boost immunity and support
brain development and oral health in children [5]. A healthy diet can also curb obesity,
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which currently affects about 14.4 million children and adolescents [6]. To support the
purchase of high-quality foods, FCCH providers serving families with limited financial
resources can apply to receive monetary support from the Child and Adult Care Food
Program (CACFP), a United States Department of Agriculture (USDA) subsidy program [7].
FCCH providers enrolled in the CACFP are more likely to endorse best nutrition practices
than non-CACFP FCCHs [8–11]. Nonetheless, many FCCH providers continue to face
challenges concerning rising food costs, coupled with limited reimbursement from CACFP,
lack of access to quality supermarkets, and other provider social determinants that may
impact the purchase and offering of nutritious foods [12–15].

Research into the nutrition environment of FCCHs spans from examining nutrition prac-
tices through surveys [16,17], observations [18,19], and qualitative interviews [12,20–22] to
randomized controlled trials of interventions [23–27] to improve the nutrition environment
and other proximal outcomes such as business practices and provider health. FCCH-based
studies find that providers often report efforts to promote children’s healthy eating de-
spite barriers. For example, although many providers encourage children to try new food,
they also report barriers such as food waste and food costs. Implementing well-designed
theory-driven multicomponent nutrition interventions for FCCHs significantly improved
the children’s diets and their FCCH providers with moderate effect sizes.

Despite the growing body of nutrition-related research in FCCHs, little attention has
been paid to the role of the neighborhood food environment of FCCHs in providers’ ability
to offer high-quality, nutritious foods. The United States Department of Agriculture and
others have used the term food desert to describe areas with limited access to healthy
food sources, often measured by distance to a supermarket. This definition also often
includes limited individual-level and neighborhood-level resources such as family income,
access to a vehicle, and availability of public transportation [28]. Living in a food desert
is associated with an increased risk of engaging in obesity-promoting behaviors [29,30],
including purchasing unhealthy foods [31]. Racial and ethnic disparities have been associ-
ated with food deserts, placing minoritized communities at increased risk for poor diets
and cardiometabolic disorders [32–36].

This study aimed to describe and examine whether the quality of foods and beverages
offered in FCCHs varied by the food desert status of FCCHs located in Baltimore City,
the most populous city in Maryland. Guided by the socio-ecological model of health,
which posits that multiple structural factors influence health [37], we hypothesized that
FCCHs within a food desert would have a lower quality of foods and beverages offered
best practices scores than FCCHs in neighborhoods characterized by closer proximity to su-
permarkets with high-quality foods, higher family income, and higher vehicle availability.

2. Methods
2.1. Sample Recruitment and Eligibility Criteria

We obtained a list of all licensed FCCH providers with their contact information from
the Maryland State Department of Education (MSDE), the licensing agency that provides
regulatory oversight to child care facilities in Maryland. The list included license numbers,
license expiration date, legal names, business addresses, telephone numbers, and the
CACFP status of the FCCHs. A proportionate stratified random sample of FCCHs was
generated to reflect the 75% CACFP and 25% non-CACFP homes in Baltimore City. We
sent recruitment letters in batches of 10–20 weekly or biweekly to the randomly selected
providers until the total sample size by CACFP status was achieved. The sample size was
set to detect a moderate effect size of 0.30 with a power of 0.80 and 0.05 for the larger
study [9]. A pre-stamped return postcard accompanied each recruitment letter for the
providers to indicate their disinterest in receiving a telephone call. After two weeks, we
contacted providers who did not return the postcard by mail. Providers who were licensed
at the time of the call, operated in the city targeted for recruitment, cared for at least one
child aged 2–5 years full-time or part-time, provided lunch and snacks, and were able to
conduct the 45 min phone survey in English were eligible for the study and consented by
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phone. Participants were given a USD 25 gift card for a local store for their participation.
See Figure 1.
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* Only 533 mailings were needed to achieve our total sample size of 91. ** Postcard received by study
team indicates participant disinterest in being contacted.

2.2. Determining the Food Desert Status of FCCHs

To examine the quality of the neighborhood food environment, we examined the food
desert status of each participating FCCH. In partnership with the Baltimore Food Policy
Initiative, the Center for Livable Future (CLF) at Johns Hopkins Bloomberg School of Public
Health developed a Baltimore City food environment map and defined a food desert as an
area where (1) the distance to a supermarket is more than 0.25 miles, (2) the neighborhood
median household income is at or below 185% of the Federal Poverty Level, (3) over 40% of
households have no vehicle available, and (4) the average Healthy Food Availability Index
score for supermarkets and corner stores is low (0–9.5 out of 27), measured using the
Nutrition Environment Measurement Survey [38–40]. We defined an FCCH as being in a
food desert if they met all four criteria or were located within 0.5 miles of a food desert.
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We obtained the geographic information systems (GIS) shapefiles for the 2015 Food
Desert Map of Baltimore City from the CLF [40]. ArcGIS Desktop version 10.4.1 was
used to handle all spatial data, join FCCH addresses to the food desert map, and conduct
descriptive analyses [41]. Addresses of the interviewed participants were converted to
locations on the food desert map through geocoding [42]. We spatially joined the addresses
of the FCCHs to the food desert shapefile to determine the percentage of FCCHs located in
food deserts. We created radial buffers around FCCHs outside food deserts to determine
which FCCHs were within a 0.5-mile radius of a food desert. We also spatially joined
the locations of the FCCHs to each of the four criteria of food deserts to determine which
FCCHs fulfilled each criterion of a food desert. Information gathered from the spatial joins
(FCCH addresses joined to food desert spatial data in ArcGIS) was used to describe the
food desert status of FCCHs.

2.3. Study’s FCCH Nutrition Questionnaire

We collected demographic data regarding provider race/ethnicity, height, weight,
nutrition training status within the past year, education level, years of child care experience,
the number of children in care by age, and racial and ethnic group. We also collected
information regarding where providers purchased foods, the average monthly cost of
the foods purchased to prepare for the children in their care, and whether they accept
child care subsidy vouchers, now known as the child care scholarship, which provides
families financial assistance for child care based on their income and resources [43]. All
interviews were conducted by one person (LF) between August 2015 and April 2017, with
no awareness of the food desert status of the FCCH.

We adapted questions from the Nutrition and Physical Activity Self-Assessment
for Child Care, Family Child Care Edition (NAP SACC) to examine the nutrition best
practices within the FCCH [44]. A detailed description of how NAP SACC was adapted,
including establishing content validity, can be found elsewhere [9]. The tool includes
a 4-point Likert scale based on how adequately the child care nutrition standards have
been met (1 = barely met, 2 = met, 3 = exceeded, 4 = far exceeded child care standards).
The nutritional quality of foods and beverages provided also includes the frequency with
which foods and beverages are offered. For example, we assessed the quality of fruits
and whether fresh fruits or fruits in 100% fruit juice were provided. Additionally, we
considered how frequently fruit was offered (e.g., once/day, twice/day, and so forth). The
NAP SACC-selected items were adapted for a structured telephone interview. Several
items were adapted to be open-ended questions. For example, the data collector asked,
“How often does your program offer fruit, not including fruit juice?” Based on the response,
the data collector selected either 3 times per week or less, 4 times per week, 1 time per
day, or 2 times per day or more. For analyses, each item was dichotomized (best practices
reported (score of 3 and 4) vs. not reported (score of 1 and 2)) and summed to create
the best practice sum scores for each nutrition best-practice domain. NAP SACC sum
scores methods have been used in other studies [9,45]. The NAP SACC yields scores
that are the count of the number of best practices in 5 areas: quality and frequency of
food offered, based on 11 items ((i.e., fruits, vegetables, meats, grains); beverages offered,
based on 4 items (i.e., sugar-sweetened beverages, flavored/unflavored milk, milk type);
mealtime environment, composed of 13 items (i.e., role modeling behaviors, respecting
satiety, serving meals family style); physical food environment in the FCCH, including
12 items (i.e., nutrition displays, presence of TV during meals); and nutrition-related family
engagement, a single item asking about how often information on child nutrition is offered
to parents (which can include brochures, tip sheets, or your program’s newsletters, website,
or bulletin board and can be offered informally or during meetings or educational sessions
with families).
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2.4. Statistical Analyses

We compared food desert and non-food desert FCCHs on demographics, quality of
foods and beverages, mealtime environment score, physical environment score, and parent
engagement scores using t-tests for continuous variables and chi-square tests for categorical
variables. Statistical analyses were conducted using STATA version 16, with p ≤ 0.05 as
significant [46].

3. Results
3.1. Demographic Information, Including Food Desert Status

A total of 91 FCCH providers (69 CACFP and 22 non-CAFP) participated in the study
for a response rate of 17%. The majority of the FCCH providers were Black or African
American (90.1%). The mean (sd) years of child care experience among providers was
18 years (9.5). The providers’ educational backgrounds varied, with the majority having
had some advanced training beyond high school (45%). Seventy-eight percent of providers
had nutrition training within the past year. Three-quarters of the FCCHs participated in the
CACFP. Approximately 72.5% of FCCHs are located in a food desert (in or within 0.5 miles
of a food desert). Table 1 summarizes the demographic differences between FCCHs based
on food desert status. There were no statistically significant differences in the characteristics
of the FCCH providers for any of the variables, including CACFP participation by food
desert status.

Table 1. Demographic and anthropometric information by the food desert status of each family child
care provider (n = 91).

Total Within Food Desert FCCHs Outside Food Desert FCCHs
(n = 91) (n = 66) (n = 25)

n (%) or Mean ± SD p-Value

Years of Education Mean (SD) 14.5 (1.7) 14.59 (1.77) 14.30 (1.52) 0.47 a

Educational Status, n (%) 0.88 b

<High school 1 (1) 1 (1.5) 0
High
school or GED 32 (35) 22 (33.8) 10 (40.0)

SoMe
College 41 (45) 30 (46.2) 11 (44.0)

≥College 16 (18) 12 (18.5) 4 (16.0)
Years of Experience, Mean (SD) 18 (9.5) 17.5 (9.61) 19.4 (9.09) 0.40 a

§ Black/African American, n (%) 82 (90) 22 (88.0) 60 (90.9) 0.68 b

CACFP Home 0.98 b

Yes 69 (75.8) 50 (75.8) 19 (76.0)
No 22 (24.2) 16 (24.2) 6 (24.0)
Accepts child care subsidy vouchers 77 (84.6) 57 (86.4) 20 (80.0) 0.45 b

Typical Food Source For Purchase of Foods
(select all that apply)
Supermarkets 78 (85.7%) 56 (84.8%) 22 (88.0%) 0.70 b

Wholesale Warehouses (i.e., Costco, BJs) 53 (58.2) 39 (59.1%) 14 (56.0%) 0.79 b

Farmer’s Markets 15 (16.5) 11 (16.7%) 4 (16.0%) 0.94 b

Grocery Stores 9 (9.9) 8 (12.1%) 1 (4.0%) 0.25 b

Corner Convenience Stores 2 (2.2%) 1 (1.5%) 1 (4.0%) 0.47 b

Average Monthly Food Costs $639 (383.12) $631 (49.64) $663 (84.45) 0.74 a

Number of Children Cared for in FCCH,
Mean (SD) 5.77 (2.37) 5.61 (2.16) 6.20 (2.86) 0.29 a

§ Ethnicity not reported due to too few Hispanics and to protect participant confidentiality; a Independent
sample t-test for means; b Pearson’s chi square test for independence (χ2); FCCH = family child care home;
CACFP = Child and Adult Care Food Program; completion of H.S. or general education diploma = 12 years; some
college = 14 years and above: wholesale warehouses (examples: Costco, B.J.s, Super Walmart, Target).

3.2. Quality of Nutrition Practices by Food Desert Status

Table 2 presents the sum score means of quality of nutrition best practices among
the FCCHs by food desert status. In support of our hypothesis, FCCHs located within a
food desert had a significantly poorer mean quality of beverages, compared to FCCHs
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outside a food desert (2.53 vs. 2.92; p = 0.036, effect size = 0.52). There were no significant
differences in the quality of foods, mealtime environment scores, physical environment
scores, or parent engagement by food desert status.

Table 2. Quality of nutrition number of best practices means (standard deviation) by food desert
status of family child care home.

Within Food
Desert FCCH

Outside Food
Desert FCCH

Range
(Lowest-Highest) p-Value Effect Sizes

Quality of Foods Offered Score (w/o beverages) 8.45 (1.76) 8.60 (1.50) 0–11 0.715 0.09
Quality of Beverages Provided Score 2.53 (0.81) 2.92 (0.70) 0–4 0.036 0.52
Mealtime Environment Score 9.61 (1.53) 9.64 (1.89) 0–10 0.930 0.02
Physical Environment (what is available,
i.e., Nutrition displays, presence of TV during
meals) Score

5.24 (1.24) 5.08 (1.29) 0–12 0.583 −0.12

Parent Engagement—yes 50 (86.2%) 19 (90.5%) 0–1 0.614 4.3% difference

4. Discussion

We described the food desert status of each participating FCCH and examined the
difference in the quality of the foods and beverages offered to young children aged 2–5 years
old. In support of our hypothesis, we found that significantly more FCCHs situated within
a food desert do not meet best practices for beverages served than FCCHs outside a food
desert. CACFP guidelines recommend that children two years and above are offered
non-fat, skim, or 1% unflavored milk and no more than 4–6 ounces of 100% fruit juice per
day [47]. FCCH providers within food deserts compared to providers outside a food desert
significantly differed in their endorsement of sugar-sweetened beverages (i.e., Kool-Aid,
fruit drinks, and sweet tea), 100% juices more than once per day, and 2% or whole milk
instead of the recommended non-fat skim or 1% milk and flavored milk. Drinking sugary
drinks is among the most common obesogenic behaviors in child care [48].

Not supporting our hypothesis, there were no significant differences in the quality of
the food served according to food desert status. A potential explanation for this insignificant
finding can be due to FCCH providers’ possible reliance on other food sources outside
of their neighborhoods or the possibility of food havens—healthy food retail within food
deserts. Wholesale warehouses such as Costco were the second leading source of food
purchases; providers were likely able to obtain quality foods outside of their neighborhoods
despite working and living within a food desert. Another possibility is the emerging
evidence that food swamps, which focus on access to unhealthy food options from fast
food restaurants and convenience stores, may better predict the quality of consumer food
purchases, diet, and risk for obesity compared to food deserts [30,34,49].

Nearly three-quarters of the study’s FCCHs were located in or within half a mile of a
food desert, indicating that most FCCH providers lived and worked in neighborhoods with
limited access to quality supermarkets. In addition, the neighborhoods were characterized
by households with income at the poverty level and no personal vehicle available. The
FCCHs outside of food deserts did not differ in demographic characteristics.

We identified only one study that examined the role of the local neighborhood food
environment of FCCHs [50]. In that study, conducted in urban and rural areas of Mississippi,
the distance to a supermarket and the density of food offering establishments within a
five-mile radius of an FCCH were used to define the food environment of FCCHs. The study
found that adherence to best nutrition practices among urban FCCH providers differed
by their proximity to supermarkets versus small grocery stores and convenience stores.
Although access to supermarkets favored some best practices, the study also documented
inconsistencies. The recommendation was that healthful food outlets be located close to
FCCHs to facilitate access to healthy food and beverages for young children in FCCHs [50].

Several limitations and strengths are present in this study. Self-reporting and fear of
reporting poor practices may introduce social desirability biases. To minimize biases, we
emphasized to participants that all data would be de-identified and reported in aggregate
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and that the licensing agency was not part of the study team. The CACFP has updated
its meal pattern guidelines [47]. Additional follow-up studies are needed to examine the
implications of the revised meal guidelines in FCCHs.

While the concept of food deserts is widely used in the literature, it is important to
note that it does not consider the intentional discriminatory practices in reducing access
to quality foods and economic opportunities in largely minoritized communities. Food
apartheid is a new and emerging concept used to address the limitations of a food desert;
however, its conceptual meaning and the ways to measure it are less well-known [51].

Food desert status was uniquely defined for neighborhoods in Baltimore City, Mary-
land, and may not apply to FCCHs in other locations. However, FCCHs are increasingly
common sources of care for young children. The findings may apply to other cities com-
parable in size to Baltimore City with similar demographics, adverse social determinants
of health, and a historical legacy of racism, redlining, and disinvestment. For example,
Milwaukee, Wisconsin, and Detroit, Michigan, are mid-sized cities where large populations
of people of color reside in communities with poor food access, low-quality supermarkets,
and neighborhood poverty. These conditions can affect the quality of foods purchased,
consumed, and, ultimately, the cardiometabolic health of the population [52–55]. Replica-
tion studies are needed to determine how neighborhood food access relates to the food
environment of FCCHs located within neighborhoods that are low-income.

The study had a limited sample size, which reduces its statistical power. With the
current research methods examining the role of neighborhood-level factors on individual
behavior cross-sectionally, we cannot indicate any causal relationships.

Our study is one of few that examines the relationship between the neighborhood
food environment and nutrition practices within FCCHs. Our findings indicate that access
to food outlets is associated with higher-quality beverages. Serving healthy beverages
can reduce the risk of obesity and promote health in young children. Consistent with
recommendations reported by Braun and colleagues in Mississippi [50], our findings
suggest that additional research is needed to describe the local food environments of
FCCHs, especially within the context of underserved communities, and advocacy for the
provision of high-quality food outlets proximal to FCCHs.

5. Conclusions

FCCH providers are an essential child care workforce for families in the US and are
uniquely positioned to support the health of the children they serve. Despite FCCHs’ popu-
larity, they have unique challenges. In Baltimore City, Maryland, most FCCH providers live
and work in food deserts, which may affect their ability to purchase and provide healthy
beverages. Providing healthy beverages to children can help to minimize the amount of
calories consumed, support oral health, and prevent obesity. More research is needed
to understand some of the neighborhood barriers and community assets to healthy food
purchases and nutrition practices in the FCCH.
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