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Abstract: Food insecurity is a persistent issue among individuals with low income and is associated
with various nutrition- and health-related consequences. Creative approaches to increasing food
access should be investigated as possible solutions. Meal kits, which are boxes or bags of fresh and
shelf-stable ingredients for one or more meals, along with a step-by-step recipe showing how to
cook each meal at home, may serve as a creative solution. Meal kits have historically been marketed
to higher-income demographics. The purpose of this pilot study was to investigate the utilization,
acceptability, and willingness to pay for a healthy meal kit program among African American main
food preparers with children and low income (n = 36). Participants received a healthy meal kit with
three recipes and ingredients, a cooking incentive, and a nutrition handout weekly for six weeks.
Data were collected on participants’ use, acceptability, and willingness to pay for the meal kits and
analyzed using descriptive statistics. The intervention was highly utilized, and participants reported
high acceptability ratings for most recipes. After the intervention, participants were willing to pay
$88.61 ± 47.47 for a meal kit with three meals, each with four portions, which was higher than
indicated at baseline and similar to the cost to produce the kits. Meal kits may offer a creative solution
to improving food access if affordable for families with low income.

Keywords: meal kit; nutrition; low income; African American; cooking; food security; affordability;
acceptability; home cooking

1. Introduction

Food insecurity is a persistent problem in the United States, with an estimated 10.5%
of households in the country experiencing food insecurity in 2019 [1]. Households with
children, single-parent households, Black and Hispanic households, and households with
low income experience food insecurity at higher rates [2]. Feeding America estimated that
food insecurity rates rose during the COVID-19 pandemic to 15.6%, and that it continued
to disproportionately affect racial/ethnic minorities and poorer individuals during the
pandemic [3]. Food insecurity is associated with negative health consequences in both
children and adults, including lower nutrient intake [4–6], physical and mental health
problems [7–10], and higher levels of chronic disease [11,12].

While food security is a measure of the ability to obtain food, the main cause of food
insecurity is low income [13]. According to the federal report, Household Food Security
in the United States in 2019, 34.9% of households with annual incomes below the poverty
line experienced food insecurity compared to 5.1% of those with incomes above 185% of
the poverty line [14]. In 2018, the poverty rate was 11.8%, and 38.1 million people lived
in poverty, although researchers argue that the current poverty measures underestimate
the actual number [15]. Like food insecurity, poverty disproportionately affects African
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Americans (20.8%), Hispanics (17.6%), single family households with children and female
(39.1%) and male (18.7%) householders [16]. Areas with higher poverty rates are also
more likely to be a food desert, an area characterized by poor access to healthy and
affordable food [17,18]. Food deserts are more prevalent in primarily Black and Hispanic
neighborhoods [17]. Transportation can be limited in these areas, and convenience stores
that are closer than full-service supermarkets sell food at higher prices [19]. A variety
of solutions to limited food access have been proposed and tested, including farmers
markets, incentives for store owners who make healthy food more accessible, marketing
strategies, and online grocery shopping [20]. It is likely that a combination of these creative
approaches and others will be needed to improve food access and food security in the
United States.

One potential approach involves the use of meal kits. Meal kits are boxes or bags of
fresh and shelf-stable ingredients for one or more meals, along with a step-by-step recipe
showing how to cook each meal at home [21]. Meal kits are a convenient meal planning
and preparation strategy for busy families and have increased in popularity in recent years.
Growing from $1.6 billion in 2016 to $4.65 billion in 2017, meal kit services may be one way
to overcome the barriers related to food access and eating healthy [22]. Meal kits are not
only growing in popularity through delivery service models but also within in-store retail
outlets [23]. Most meal kit subscribers are individuals with higher income [21], though
lower-cost meal kit programs exist such as Dinnerly and EveryPlate.

Few studies have assessed the usability and acceptability of meal kit services, espe-
cially among consumers with low income. Utter et al. completed two studies in New
Zealand assessing the acceptability of meal kit interventions among families with adoles-
cents. Ten families were recruited from a school with ethnic and socioeconomic diversity
and provided with five dinners per week for eight weeks in the first study [24], while nine
families were recruited from a youth health clinic and provided with five meals per week
for four weeks in the second study [25]. Intervention utilization and acceptability were
high in both studies and positive aspects of the studies included the quality of ingredients,
ability to try new foods, easy-to-follow recipes, ease of preparation, adolescent involvement
and enjoyment in cooking, experience of eating together, and perceived positive impact on
nutrition [24,25]. Frequency of family meals and food security status were assessed in the
second study and increased significantly after the meal kit program [25]. While both of
Utter’s studies demonstrated the feasibility of meal kit interventions and positive impact of
increasing family meal frequency, comprehensive data are lacking on the effect of meal kit
interventions on diet quality, physical health parameters, and family mealtime interactions,
as well as the affordability of meal kit services that consumers purchase.

Another meal kit study was conducted in a pediatric weight management clinic to
assess the acceptability and feasibility of a meal kit intervention [26]. In this pilot study,
patients and their families (n = 15) were provided meal kits with non-perishable foods
and a gift card to purchase perishable ingredients. After participating in the intervention,
adolescent participants (n = 4) and caregivers (n = 8) completed focus groups to determine
barriers to cooking at home and participants’ impressions of the meal kits. Participants
found the meal kit intervention to be acceptable and found the pediatric weight manage-
ment clinic to be an acceptable setting to offer the program. Participants listed several
barriers to home cooking, including the cost of healthy food, time to prepare meals, lack of
food preparation and meal planning knowledge, and picky eaters. Participants discussed
how the intervention addressed all of the barriers, but the authors did not report any
discussion around the cost of healthy food. Like the studies referenced previously, this
study demonstrated the feasibility and acceptability of a small-scale meal kit program.

Popular consumer meal kits range in price from USD $5 to $11 per serving [27,28].
It is unclear if this is an appropriate or realistic price point for families with low income.
If meal kits are acceptable for families with low income, it is important to identify an
appropriate willingness to pay (WTP), which has not yet been assessed in nutrition-focused
meal kit studies. Therefore, the purpose of this pilot study was to determine the utilization,
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acceptability, and WTP of a culturally acceptable healthy meal kit intervention among
African American families with low income.

2. Materials and Methods
2.1. Slice and Spice Meal Kit Intervention

A meal kit program, Slice and Spice, was developed for this intervention. In an effort
to keep costs low and serve families with low income in the local community, researchers
partnered with a public high school’s Institute of Culinary Arts, a Career and Technical
Education (CTE) program, to create the meal kit intervention. Since labor and delivery
costs contribute significantly to the overall costs of a commercial meal kit, partnering with
the culinary arts program for the procurement of ingredients and kit preparation allowed
the researchers to decrease these costs for the intervention. In addition, this high school is
located in a community with higher rates of poverty, making it more accessible for families
experiencing food insecurity to pick up their meal kit.

Participants received meal kits weekly for six weeks. Each meal kit contained three
recipes that served four people. Recipes and other aspects of the meal kit program (e.g.,
location to pick up meal kit, preference for fresh or shelf-stable food, and willingness to
try new foods) were selected based on input from focus groups with the target audience
(unpublished data). All recipes met the following nutrition criteria per serving, which
were selected based on the 2015–2020 Dietary Guidelines for Americans recommendations:
less than 800 kilocalories; <1/3 percent daily value for sodium, saturated fat, and added
sugars; 0 g trans fat, >10 percent daily value for either vitamin A, vitamin C, vitamin D,
calcium, iron, potassium, or fiber; at least one cup vegetables; at least two ounces of grains
(emphasizing whole grains); and at least two ounces of protein foods [29]. Participants
received all ingredients to cook the meals (some of which were already processed such
as chopped onions and peeled garlic), recipe cards, a cooking incentive (e.g., meat ther-
mometer, cutting boards, measuring cups and spoons), and a nutrition handout each week.
Nutrition handouts were created by this study’s research coordinators and reviewed by
the Principal Investigator, all of whom are Registered Dietitian Nutritionists with graduate
degrees in nutrition. The recipe cards and nutrition handouts were designed by a graphic
designer, printed on 4” × 8.5” durable paper that could easily be cleaned if food spills
occurred during cooking, hole punched, and bound with a metal ring to create a recipe
and nutrition handout collection during the intervention. All intervention components
were provided to participants free of charge. All study procedures were approved by
the University of Florida Institutional Review Board (IRB; #201802455), and participants
provided signed consent.

2.2. Participants

Participants were recruited from various locations in the study catchment area. Re-
cruitment sites included the nearby public schools (targeting support staff and parents), a
medical office for children with special health care needs, a food bank, a church, and a com-
munity resource center. This study was completed in two waves, and many participants
from wave one informally recruited participants for wave two through word-of-mouth
methods. Participants were recruited and screened for eligibility in person or over the
phone using an approved script.

Individuals were eligible to participate in this study if they met the following criteria:
identify as African American, 18 years or older, have a child younger than 18 years of age
living in the household, not living with someone who had a condition that restricted food
intake/had severe food allergy, identified as the main food preparer, and met low-income
qualifications. Specifically, individuals must qualify for SNAP, Medicaid, Temporary Assis-
tance for Needy Families, Special Supplemental Nutrition Program for Women, Infants,
and Children, or have a monthly gross income less than or equal to 185% of the US Poverty
Income Guidelines [30].
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Sample sizes were estimated based on an anticipated change in dietary quality from
baseline measures to post-intervention and long-term follow up using R version 4.0.5. The
required sample size of 40, 30 or more remaining at 6 months, was generated based on the
assumption that the minimum observed effect size would be 0.6 or greater, with an alpha
of 5%, power of 80%, attrition rate of 25%, and intra correlation between the same subject
of 0.5.

2.3. Data Collection

A one-group, pre–post-test design using a double post-test was implemented to assess
the immediate and long-term effects of the meal kit program. While three assessment
time points were used, only results from baseline and immediately post-intervention will
be reported in this manuscript because they are most relevant to the focus of this paper.
Participants attended a baseline data collection event where they were provided with
dinner while completing all required baseline assessments. Participants were provided
their first meal kit at the end of the baseline dinner. Each week for the next five weeks
participants picked up their meal kit and completed a short survey measuring satisfaction
and utilization of the meal kits from the previous week. Participants returned for another
dinner data collection event after the six-week intervention to complete post-intervention
data collection, which followed the same format as the baseline data collection. Finally,
participants returned for one final dinner data collection event to complete the second
post-test at long-term follow up (LTFU) approximately six months after the intervention
concluded. Baseline, post-intervention, and LTFU assessments each lasted approximately
90 min. Participants received $50 in cash compensation for completing each of the three
data collection events ($150 total).

2.4. Outcome Measures
2.4.1. Sociodemographic Characteristics

A demographic survey was created by the research team to collect participants’ so-
ciodemographic characteristics. Height and weight measurements were obtained at base-
line, post-intervention, and LTFU by trained research staff to calculate BMI. Standard
procedures were used to measure height with a stadiometer (to the nearest 0.1 cm) and
weight using a digital scale (to the nearest 0.1 lb) [31]. Weight in lb was divided by 2.2 to
convert weight into kilograms (kg). BMI was calculated as weight (kg) divided by height
(meters) squared.

2.4.2. Food Security Survey

Food security status was measured at baseline and LTFU with the 18-Item US House-
hold Food Security Survey Module [32], a reliable and validated tool [33]. Food security
status was calculated in accordance with the United States Department of Agriculture
(USDA) Guide to Measuring Household Food Security, and raw scores were categorized
into four food security categories: high food security (raw score 0), marginal food security
(raw scores 1–2), low food security (raw scores 3–7), and very low food security (raw scores
8–18) [32]. Participants were also classified in two food security categories, food secure
(raw scores 0–2) and food insecure (raw scores 3–18).

2.4.3. Knowledge and Use Survey

Participants completed a survey at baseline that assessed their knowledge and use of
meal kit services. A meal kit was described as “a box of healthy, perishable and nonperish-
able ingredients for one or more meals, along with a step-by-step recipe describing how to
cook each meal at home”. Questions included topics such as participant’s familiarity with
meal kits, if they considered buying a meal kit, if they have bought a meal kit previously,
preference for receiving a meal kit (e.g., delivery or pick up), if certain situations would
encourage or discourage participants from using meal kits, frequency of food shopping
at various retail outlets, the importance of several factors when making food purchasing
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decisions, and sources of information on foods to eat and avoid. Several questions were
adapted from the International Food Information Council Foundation’s Food and Health
Survey [34].

Willingness to pay (WTP) in USD was also assessed in the Knowledge and Use Survey.
WTP is the “maximum price a given consumer accepts to pay for a product or service” [35],
and is one method to determine an acceptable cost of a good. WTP was assessed by asking,
“How much would you be willing to pay per meal (for one person) included in the meal
kit?”, “How much would you be willing to pay for a meal kit with ingredients for one
recipe to feed four people?”, and “Would you be willing to pay (3x number above) for a
meal kit with ingredients for three recipes, each to feed four people? If not, how much
would you be willing to pay for a meal kit with ingredients for three recipes, each to feed
four people?”

2.4.4. Acceptability Survey

Questions from the Knowledge and Use Survey were rephrased to assess the accept-
ability of the intervention in the Acceptability Survey, which was administered at the
post-intervention time point. Additional questions covered topics such as participants’
willingness to use SNAP benefits on meal kits, level of satisfaction with the meal kits overall
and the amount of preparation required, impact of meal kits on other food purchasing
decisions, and which recipes in the meal kits participants would make again. Research
staff asked participants a subset of open-ended questions about the meal kits and wrote
detailed notes of their responses. Questions included what participants liked most and
least about the meal kit service; what changes should be made to improve the meal kit
service; if participants made any of the recipes again and if they made any changes to the
recipes; general thoughts about the quality of ingredients, recipe cards, nutrition handouts,
and cooking incentives; barriers faced with the project and strategies to overcome the
barriers; if they would participate in the project again; and best ways to recruit families to
participate in the meal kit service.

2.4.5. Weekly Process Survey

Participants completed weekly process surveys during the intervention that included
questions pertaining to the meal kit they received each week. Participants were asked if
they prepared each of the three recipes, if any changes were made to the recipes, how much
they liked the recipes, their WTP for each individual meal, their WTP for the three meals
included in the meal kit, if they used the cooking incentive they received, and if they used
the information in the nutrition handout while cooking or eating.

2.5. Data Analysis

The Demographic Survey, Food Security Survey, Knowledge and Use Survey, Ac-
ceptability Survey, and Weekly Process Survey were analyzed using descriptive statistics,
including mean ± standard deviation for continuous variables and n (percentage) for
categorical variables. Short answer, qualitative responses to questions related to par-
ticipants’ likes and dislikes about the program were summarized using an inductive
approach. Representative quotes were selected to create a dialogue that illustrates major
findings [36]. Statistical analyses were conducted in International Business Machines Cor-
poration (IBM) Statistical Package for the Social Sciences (SPSS) Statistics for Macintosh,
version 26 (Aramonk, NY, USA).

A cost analysis of the meal kits was conducted. Ingredient costs were estimated using
invoices from orders placed by the culinary program’s chef from a large food distributor, a
local produce company, and a supermarket. Packaging costs and other implementation
costs were also estimated. The results of the cost analysis were compared against partici-
pants’ WTP for meal kits in this study to better understand if participants were willing to
pay a price for the meal kits that covered food and packaging costs.
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3. Results
3.1. Sociodemographic and Health Characteristics

Participant baseline demographic and health characteristics are listed in Table 1. To
summarize, participants were primarily middle aged (42.5 ± 13.8 years), female (88.9%),
and experienced food insecurity (66.7%). Participants had household incomes ranging
from <$15,000 to averages within the range $50,000–$74,999, and most participants (93.1%)
had a household income of <$50,000 per year. Most participants (72.2%) reported that
their highest level of education was high school or some college. The average household
included 1.8 ± 1.0 adults and 2.3 ± 1.2 children. The majority (66.7%) of participants had
obesity, and mean BMI indicated class II obesity [37].

Table 1. Participant Sociodemographic and Health Characteristics.

Characteristic Total (n = 36)

Age in years, mean ± standard deviation 42.5 ± 13.8

Gender, n (%)
Male 4 (11.1)

Female 32 (88.9)

Food security status, n (%)
High food security 4 (11.1)

Marginal food security 8 (22.2)
Low food security 9 (25.0)

Very low food security 15 (41.7)

Income a (n = 29), n (%)
<$15,000 6 (20.7)

$15,000–$24,999 8 (27.6)
$25,000–$34,999 6 (20.7)
$35,000–$49,999 6 (20.7)
$50,000–$74,999 3 (10.3)

Education, n (%)
Less than high school 2 (5.6)

High school graduate or GED 9 (25.0)
Some college 17 (47.2)

Associate’s degree/technical school graduate 2 (5.6)
Baccalaureate degree 4 (11.1)

Advanced college degree 1 (2.8)
Other 1 (2.8)

Number of adults in household, mean ± standard deviation 1.8 ± 1.0
Number of children in household, mean ± standard deviation 2.3 ± 1.2

BMI category, n (%)
Underweight 0 (0.0)

Normal weight 5 (13.9)
Overweight 7 (19.4)

Obesity 24 (66.7)
BMI (kg/m2), mean ± standard deviation 35.4 ± 9.2
Body Fat %, mean ± standard deviation 38.6 ± 11.3

a Household income was retrospectively assessed at LTFU, which limited responses to n = 29.

3.2. Participant Experience with Meal Kits

While 60% of participants had heard of a meal kit at the start of this study, only 14.3%
had actually bought a meal kit (Table 2). After the intervention, 86.1% of participants
thought about buying a meal kit, and 16.7% (n = 6) had bought a meal kit since this
study began (five of whom did not answer this question affirmatively at baseline). While
participants picked up their meal kits from a central location in the community, over half
(52.9%) would prefer to have a meal kit delivered to their home. Over half (58.3%) of
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participants who were eligible for SNAP benefits would “definitely” be willing to use their
SNAP benefits to purchase meal kits if possible.

Table 2. Participant Experience with and Preferences for Meal Kits.

Experience
Amount at Baseline,

n = 35
% (n)

Amount at Post-Intervention,
n = 36
% (n)

Heard of a meal kit 60.0 (21)
Thought about buying a meal kit 42.9 (15) 86.1 (31)

Bought a meal kit 14.3 (5) 16.7 (6)

Preference for receiving a meal kit
Delivered to home 52.9 (18)

Picked up at central location (e.g.,
church, school, community center) 35.3 (12)

Picked up at grocery store 5.9 (2)
Other 5.9 (2)

Willingness to use SNAP benefits to
purchase meal kit

Definitely 58.3 (21)
Probably 0.0 (0)
Possibly 19.4 (7)

Probably not 0.0 (0)
Definitely not 0.0 (0)

Do not receive SNAP benefits 22.2 (8)

3.3. Meal Kit Utilization and Acceptability

Participants prepared most of the meal kit recipes. The preparation rates by recipe
ranged from 80.6% to 97.2%. Vegetarian recipes were prepared least often (all 80.6%).
Of the 18 recipes that were offered as part of the intervention, participants prepared on
average 16.4 ± 2.0 of the recipes, indicating a high utilization rate. Nearly half (44.4%) of
participants prepared all 18 recipes. Participants reported modifying the recipes frequently,
with approximately one-quarter to one-half of participants modifying each of the recipes.

Participants received a cooking incentive and a nutrition handout each week and
were asked about their use of these materials the following week. Most participants
reported using the cooking incentives, with usage rates ranging from 71.4% to 88.9%.
Lastly, participants were asked about their use of the nutrition information on the nutrition
handouts. Use of the information was high and ranged from 65.7% (information about
nutrition facts labels) to 100% (information about healthier seasonings).

In addition to participants’ utilization of the meal kits, they were surveyed on the
acceptability of the meals (Table S1). The recipe with the lowest acceptability (Spaghetti
Squash with Meat Sauce) was still acceptable to over two-thirds of participants. Greater
than 90% of participants indicated a high level of acceptability (classified as liking recipes
“a great deal” or “somewhat”) for dishes with the following protein sources: 1 out of 1 pork
recipe, 5 out of 6 seafood recipes, 3 out of 4 poultry recipes, 1 out of 3 beef recipes, and 0
out of 4 vegetarian (bean) recipes.

3.4. WTP for Meal Kits

General WTP for meal kits was assessed at baseline and post-intervention (Table 3).
At baseline, participants stated an average WTP of $30.20 ± 15.26 for one meal with four
portions and $74.03 ± 51.02 for three meals with four portions. WTP for meal kits increased
when reassessed post-intervention to $32.96 ± 15.94 for one meal with four portions and
$88.61 ± 47.47 for three meals with four portions.
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Table 3. Participant WTP for Meal Kits in General.

Item
WTP at Baseline ($)
(Mean ± Standard

Deviation)

WTP at Post-Intervention ($)
(Mean ± Standard

Deviation)

WTP for one meal with one portion 11.61 ± 6.13 12.22 ± 5.79
WTP for one meal with four portions 30.20 ± 15.26 32.96 ± 15.94
WTP for three meals, each with four

portions 74.03 ± 51.02 88.61 ± 47.47

Participants were also asked each week about their WTP for the individual meals and
the meal kit (all three meals) provided as part of the intervention (Table 4). Individual meal
(with four portions) WTP ranged from to $14.82 ± 8.59 (Spaghetti Squash with Meat Sauce)
to $27.37 ± 16.31 (Summer Salmon). WTP for the meal kit with three meals ranged from
$48.44 ± 38.14 (week 3 meals) to $61.77 ± 48.38 (week 4 meals). All weekly assessments of
meal kit WTP were lower than the meal kit WTP assessed at baseline and post-intervention.

Table 4. Participant WTP and Costs per Recipe.

Recipe
WTP ($)

(Mean ± Standard
Deviation)

Food and Packaging
Cost per Recipe ($)

% Willing to Pay ≥
Food and Packaging

Cost (%)

% Unwilling
to Pay (%)

Summer Salmon 27.37 ± 16.31 23.48 47.1 0.0
BBQ Chicken Pizza with Side Salad 19.06 ± 15.75 15.80 38.9 0.0

Pasta with Chickpeas, Tomatoes,
and Spinach 15.71 ± 12.23 12.47 54.5 15.2

All Recipes in Week 1 Meal Kit 53.49 ± 34.90 51.75 38.9 0.0

Vegetable and Shrimp Stir Fry 21.91 ± 11.76 22.22 44.1 0.0
Chicken Salad with
Orange Vinaigrette 16.04 ± 6.44 19.49 37.1 0.0

Spaghetti Squash with Meat Sauce 14.82 ± 8.59 17.61 32.4 8.8
All Recipes in Week 2 Meal Kit 51.37 ± 28.38 59.32 42.9 0.0

Tuna Pasta Casserole 16.11 ± 11.31 16.24 32.4 5.9
Black Bean Quesadilla with Corn,

Tomato, and Avocado Salad 16.72 ± 13.94 14.20 56.2 6.3

Stuffed Bell Pepper Soup 19.35 ± 26.33 15.67 37.5 6.3
All Recipes in Week 3 Meal Kit 48.44 ± 38.14 46.11 39.4 0.0

Ginger Glazed Mahi Mahi 26.81 ± 22.53 20.04 45.7 2.9
Baked Pork Chops with Vegetables 25.26 ± 23.39 14.81 77.1 0.0

Hearty Spinach Salad 19.28 ± 16.19 18.21 42.9 2.9
All Recipes in Week 4 Meal Kit 61.17 ± 42.37 53.06 48.6 0.0

Shrimp Scampi Bake 24.43 ± 14.48 21.39 42.9 0.0
Bean and Rice Burrito 15.11 ± 9.47 12.17 54.3 5.7

Barley Jambalaya 19.79 ± 13.37 15.27 48.6 2.9
All Recipes in Week 5 Meal Kit 59.24 ± 56.07 48.83 51.4 0.0

Tilapia Creole 23.80 ± 20.18 15.95 43.7 0.0
Vegetable Stroganoff 17.15 ± 14.31 14.17 56.2 12.5

Stir Fry Vegetables and Beef 22.32 ± 17.37 14.71 70.6 0.0
All Recipes in Week 6 Meal Kit 61.77 ± 48.38 44.83 58.8 0.0

3.5. Cost Analysis Results

Food and packaging costs were estimated for each recipe and are listed in Table 4.
Individual recipe costs were calculated by determining the price of each portion of each
ingredient for each recipe. In addition to the ingredients, each meal (with four portions)
cost an additional $8.52 to produce, which covers the cost of the following items divided
equally over all meals produced for this study: bottles of olive oil, salt & pepper shakers,
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ice packs, insulated thermal bags, reusable tote bags, individual ingredient packaging,
ingredient sticker labels, recipe cards, and nutrition handouts. The number is an estimate of
the total food/packaging cost and does not take the following variable and fixed costs into
account: labor hours to produce meal kits, cost of facilities where meal kits were produced,
electricity, cooking incentives given to participants each week, and stipend provided to the
culinary program for assisting with this study, or markup for profit.

Food and packaging costs per recipe ranged from $12.17 (Bean and Rice Burrito)
to $23.48 (Summer Salmon) depending on the cost of ingredients in each recipe, and
the average food/packaging cost per recipe was $16.88. Average WTP was higher than
food/packaging cost for 14 out of the 18 recipes. The total percentage of participants
who stated a WTP equal to or higher than the food/packaging cost is listed in Table 4.
This percentage varied by recipe, with the lowest percentage (32.4%) willing to pay for the
Spaghetti Squash with Meat Sauce and Tuna Pasta Casserole and highest percentage (77.1%)
willing to pay for the Baked Pork Chops with Vegetables. Finally, some participants were
unwilling to pay for a meal kit and stated a WTP of $0.00. The percentage of participants
unwilling to pay for meal kits is noted in Table 4 under the heading “% Unwilling to Pay”.

Food/packaging costs were also compared to the WTP amounts that participants re-
ported at the post-intervention data collection time point. At post-intervention, participants
were willing to pay $32.96 ± 15.94 for one meal with four servings, which is higher than
the food/packaging cost for all of the individual recipes. Participants also reported a WTP
of $88.61 ± 47.47 for the meal kit (three meals, each with four servings). This amount is
higher than the weekly food/packaging costs for the meal kits. Therefore, food/packaging
cost per recipe was similar to average WTP when assessed weekly, but always lower than
average WTP when assessed at the post-intervention time point.

3.6. Meal Kit Acceptability and Effect on Food Purchasing Decisions at Post-Intervention
Time Point

Overall, participants were satisfied with the meal kit program when assessed post-
intervention. Three-quarters of participants (75.0%) reported being “very satisfied” with
the meals, seven (19.4%) were “somewhat satisfied”, and two (5.6%) were “neither satisfied
nor dissatisfied”. All but one (97.2%) participant felt that there was “just the right amount of
preparation required” in the meal kits, and the other participant felt the meal kits involved
too much food preparation. Many participants felt that the meal kits influenced their other
food purchasing decisions (Table 5). Over half (58.3%) of the participants reported shopping
at the grocery store less, while eight (22.2%) reported shopping at the grocery store more.
Meal kit dinners may have replaced meals eaten at restaurants, with one-quarter (25.0%) of
participants reporting buying food from fast food restaurants less and one-quarter (25.0%)
reporting buying food from other restaurants less.

Table 5. Ways Meal Kits Impacted Other Food Purchasing Decisions.

Indicator Amount
% (n) a

Shopped at the grocery store less 58.3 (21)
Bought food at fast food restaurants less 25.0 (9)

Shopped at the grocery store more 22.2 (8)
Bought food at other restaurants less 25.0 (9)

Bought food at fast food restaurants more 2.8 (1)
Bought food at other restaurants more 0.0 (0)

a Select all that apply response option.

3.7. Participant Qualitative Feedback on Meal Kit Intervention

Participants were asked a series of open-ended questions about the meal kits after they
completed the intervention. When asked what they liked about the program, participants
mentioned that “it was very convenient” because “everything was already measured in
there” and included “thorough directions”. Participants also appreciated how the meal kits
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helped them save time because they “didn’t have to go grocery shopping” and the meal kits
had “all the stuff in it you need.” Participants appreciated that they had the opportunity
to try “something new with different recipes”. Another benefit was “what it did for the
family”, including allowing “bonding time with family” and “helping families have healthy,
simple meals”. Participants found cooking meal kits to be a “fun experience” that helped
them “be more conscious about what [they’re] eating”. It also helped them recognize “the
overall value of ingredients” by stating, “You would pay $8.99 for Chinese takeout and it
doesn’t taste as good. It made me realize the importance of good ingredients”.

That being said, participants also discussed aspects of the program that they did not
like and ways to improve it for future interventions. Every meal kit contained four portions,
and participants mentioned that “it didn’t feed everyone”. Some participants found that
“pick up was difficult” because they “lived a little far away” or because “the time of day to
pick up the meals” did not fit their schedule. Participants received a fixed menu with the
same 18 recipes, but participants “didn’t like some of the recipes”, “not being able to choose
the recipes”, and preferred a “menu of meals to choose from”. Specific recipe improvements
that were suggested included adding “more fruit”, “providing a healthy drink with the
kit”, and adding “extra seasoning to the meal kits” because some of the meals were “bland”.
Participants also discussed how they modified recipes each week, which included adding
beef to vegetarian recipes, “adding seasoning and some cheese for taste”, and omitting
beans such as chickpeas and black beans for “dietary influences”. Adding seasonings,
sauces, and/or cheese were the most common modifications. If participants had fewer
than four people in the house, they mentioned eating the remaining portions as leftovers.
Families larger than four members would either prepare “some other meal”, “[tell] children
to have a small portion”, or purchase similar ingredients to “double to feed the family
of eight”.

Participants offered their insight on the recipe cards, nutrition handouts, and cooking
incentives. Participants provided overwhelmingly positive feedback on the recipe cards,
and especially appreciated the “good quality” and “sturdiness”, how they were “easy to
read” and “very detailed so children could help out” and “one foster child set ingredients
out and the other read ingredients list”. Participants also appreciated the inclusion of
“nutrition facts labels”, which “helped keep counts every day”. Participant interest and use
of the nutrition handouts varied, from not using them because they “felt they already knew
it”, “read[ing] some of them”, to being the “first thing we look at” and using them to make
“a game within the family to try and guess which recipe was the healthiest”. Cooking
incentives that were most helpful and “came in very handy” included the cutting boards
because “it makes such a difference to have colored ones for each type of food” and the
meat thermometer, which several participants mentioned they “didn’t already have”. Even
if participants already had the incentives, they were able to “replace some older tools”
with the new items. Participants suggested including a vegetable peeler, can opener, knife
sharpener, and kids knives in future interventions.

4. Discussion

The aim of this pilot study was to determine the utilization, acceptability, and WTP
for a healthy meal kit intervention for families with low income. Findings revealed that
participants prepared and liked healthy meals offered in the intervention, despite few trying
meal kits before participating in this study. Meal preparation rates were high throughout
the intervention, with individual recipe preparation rates ranging from 80.6% to 97.2%
and almost half of the participants preparing all 18 recipes. Throughout the intervention,
several participants missed a weekly meal kit pickup and could not be reached to schedule
an alternative pickup time, so participants were unable to make those meals. The average
utilization of 16 out of the 18 recipes takes these missing pickups into account, so the
average utilization rate of participants who picked up the meal kits was even higher. Most
recipes were rated with a high level of acceptability, and participants frequently used the
included cooking incentives to prepare their meals. Another important part of this study
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was comparing participants’ WTP for the meal kits to the food/packaging costs. This
comparison will help researchers begin to understand the affordability of this meal kit
model for the desired target audience. During the intervention, participants reported an
average WTP that was similar to the food/packaging cost. At the post-intervention time
point, the average WTP was higher than the food/packaging cost for all recipes.

This study adds to the literature by determining WTP for meal kits among participants
with low income. Participants stated a WTP for a meal kit (3 meals with 4 servings each)
of $74.03 ± 51.02 at baseline, between $48.44 ± 38.14 and $61.77 ± 48.38 during the
intervention, and $88.61 ± 47.47 at the end of the intervention. The least expensive national
commercial meal kit service in the United States, Dinnerly, costs $68.87 for the same number
of meals, while the two most popular services, Blue Apron and Hello Fresh, cost more at
$95.88 and $109.87, respectively [27,28,38]. Based on the WTP data collected in the present
study, most commercial meal kit services, which are primarily utilized by individuals
with higher income [21], are priced too high for consumers with lower income. If meal kit
companies wish to increase sales among customers with lower income, they will need to
create a product at a price point that is acceptable or adjust prices of their current meal
kits accordingly. The fact that more participants thought about purchasing a meal kit and
purchased a meal kit after the intervention suggests that families with low income may be
a new audience to target for affordable meal kits. Increasing awareness of meal kit services
is also needed for this demographic group, as only 60% of participants had heard of meal
kits before, compared to 73% of consumers surveyed from a representative sample of the
population in 2017 (which has likely increased since then since meal kits have grown in
popularity) [21]. Some meal kit companies sell meal kits at grocery stores, which may be a
helpful way of reaching consumers with lower income (meal kits that are not delivered
are more affordable), and SNAP-eligible individuals could purchase the meal kits with
their SNAP benefits [39]. Although the majority of participants in this study preferred to
receive a meal kit through delivery to their homes, 35.3% preferred to pick them up from
a central location such as a grocery store. Or the USDA may consider extending SNAP
benefits to be used on meal kit delivery, as they have recently expanded SNAP for online
grocery shopping. The 2014 Farm Bill approved piloting use of SNAP benefits through
online grocery stores, and the pilot is currently offered in 47 states across the country [40].
SNAP beneficiaries can shop for and purchase eligible foods online, though they cannot
use their SNAP benefits for delivery or service charges [27]. A preliminary study on online
grocery shopping with SNAP benefits reported a low participation rate [41], so it may
be worthwhile for the government to consider alternative channels for electronic use of
SNAP benefits, such as meal kit delivery services, and find ways to remove delivery fees to
increase participation rates.

It is also worthwhile to consider alternative models for procuring and preparing meal
kits for families with low income if commercial meal kit companies are unable to create a
product at an appropriate price point and/or if SNAP cannot be used for meal kit delivery.
One potential model involves partnering with high school Career and Technical Education
(CTE) programs that are located in communities with low income, as was done in this
study with the high school’s Institute of Culinary Arts. Such a project not only provides
an opportunity for the students to serve their community but is aligned with their CTE
standards and benchmarks (e.g., food safety guidelines, basic principles of nutrition, and
resource management) and can provide a true service-learning experience [42]. While
the meal kit program partnership was successful with the CTE program for this study,
it is unclear how replicable this model will be in other public school districts, therefore,
interviews with the culinary program chef and school district administrators should be
included in future studies to more accurately discover all costs to complete this study
and to better understand how realistic this model is from stakeholders within a public
school system.

The findings of this study corroborate published research on meal kits, which show
that healthy meal kit interventions can be logistically feasible, highly utilized, and ac-
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ceptable to participants [24–26,43]. In the present study, meal kit utilization ranged from
80.6% to 97.2%. One published pilot study with 10 families evaluated intervention uti-
lization and reported that participants prepared 85% of the meal kit meals. Meals were
delivered to participants and offered through meal kit businesses [24]. Utilization was
lower in another study that required participants to order shelf-stable food boxes online
and purchase fresh produce with produce checks [44,45]. On average, 65% of households
ordered a food box, and 65% of households that received produce checks redeemed them
even though they were offered free of charge, could be ordered through the internet or
telephone, and delivered to participants’ houses [45]. Differences between this study
and the present study with a higher utilization rate include a longer intervention period
(25 months versus 6 weeks), different delivery method (mail versus pickup at central
location), and types of food (shelf-stable ingredients with produce checks versus fully
composed meals with all ingredients and recipes) [45]. Utilization was not reported in
other meal kit studies [25,26,43]. Previous studies have also inquired about characteristics
of the meal kit interventions that participants enjoyed. Some positive attributes included
the variety and quality of ingredients [24], ease of preparation [24], helpfulness in meal
planning and grocery shopping [24,26], helpfulness in identifying portion sizes [26], and
sharing cooking responsibilities with other family members [43]. Participants in the current
study rated the intervention with an overall high level of acceptability. Like participants in
the previous studies, participants in this study mentioned how they enjoyed the variety and
quality of ingredients, convenience and ease of preparation, and helpfulness with grocery
shopping because they did not need to shop as often. Participants in a previous study
cited challenges with preparing the meal kits, including not having enough space in the
kitchen, creating too many dirty dishes, and taking too much time to prepare the meals [24].
These sentiments were not expressed by participants in this study, though they did cite
some challenges around picking up the meal kits, needing to modify recipes by omitting
ingredients or adding seasonings, and scaling recipes up to feed larger families. None of
the published meal kit studies reported using a similar model of a community-based meal
kit program implemented through a high school, nor did they report on the cost of the
program or WTP among participants.

This study was conducted before the COVID-19 pandemic, but it is important to
consider the implications of this study within the context of our current economic and
health landscape. Food insecurity was projected to impact 54 million Americans after the
onset of the COVID-19 pandemic, which is an increase of 17 million Americans compared
to 2018 food insecurity rates [46]. The federal government has strengthened nutrition
assistance programs since the onset of the pandemic [47], but these efforts are not robust
enough as food banks report serving more individuals, 40% of whom are visiting the food
banks for the first time [48]. Innovative programs such as this one may help improve food
security and food access if more widely available to those facing food insecurity.

This study has several strengths and limitations. Participant utilization and accept-
ability were assessed with a variety of measures, which were key to determining the
appropriateness and feasibility of the intervention. Unlike previous meal kit research,
participants were asked about their WTP for the meal kits to better understand if meal
kits are affordable for families with low income. The intervention was conducted in a
population with low income, who do not typically purchase meal kits but may benefit
from healthy meal kits because they help reduce barriers to accessing, cooking, and eating
healthier meals. Another strength was including questions about willingness to use SNAP
benefits on meal kits, which is important for both commercial meal kit companies for adver-
tising purposes and the USDA, who may consider extending SNAP purchases to meal kit
delivery. Finally, a novel model was tested that included a high school culinary program.
This was mutually beneficial to the researchers who did not need to coordinate meal kit
preparation and to the students who were able to practice food preparation techniques and
be actively involved in the research process. Future studies should include the students as
study subjects to get a better understanding of how participating in this project affected
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their dietary behaviors, career aspirations, motivation for learning, critical thinking, and
community engagement. Limitations include the small sample size (n = 36), shorter inter-
vention time frame (6 weeks), and lack of a control group. Due to initial difficulties with
participant recruitment, the researchers forwent a control group and conducted the pilot
study as described. Additionally, data were only collected from the main food preparer in
the family, though other family members (children, spouses, etc.) and high school students
involved in developing the kits may have been impacted by the meal kits. Finally, while
the WTP and cost analysis results allowed researchers to begin to understand if the meal
kit program may be affordable for the target audience, the results should not be overstated.
Definitive claims cannot be made about the affordability of meal kits for families with low
income solely from this study because of the small sample size of this pilot study, large
variability in participants’ WTP for the meal kits, as well as exclusion of labor and facility
costs due to the partnership with the CTE program. Additionally, WTP estimates collected
using open-ended contingent valuation questions (as used in this study) are subject to
hypothetical bias.

5. Conclusions

In conclusion, the results of this study suggest that the meal kit program model tested
in this study was possible to implement, highly utilized, and acceptable to participants.
Participants reported a WTP that suggests the program may be affordable to families with
low income if implemented in a way that minimizes facilities, utilities, and labor costs. The
results of this study add to the meal kit literature by testing a novel meal kit program model,
assessing the utilization and acceptability of meal kits with African American families with
low income, and collecting information on participants’ WTP.
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.3390/nu13082881/s1, Table S1: Recipe Acceptability Assessed during the Intervention.

Author Contributions: Research conceptualization and methodology were developed by K.C., L.H.S.,
L.A.H., A.E.M. and K.P.S. Data collection was carried out by K.C., L.H.S. and K.P.S. Data analysis
was conducted by K.C., L.H.S. and L.A.H. K.C. wrote the first draft, with contributions by L.H.S. and
K.P.S. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by the UF/IFAS Office of Research.

Institutional Review Board Statement: This study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Institutional Review Board of the University of Florida
(IRB # 201802455, approved on 12 November 2018).

Informed Consent Statement: Informed consent was obtained from all subjects involved in this study.

Data Availability Statement: The data in this study are available upon request by the corresponding
author.

Acknowledgments: We thank Chef Pam Bedford and her culinary students for their support in
creating the meal kit concept and preparing the kits each week.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Key Statistics & Graphics. Available online: https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-

us/key-statistics-graphics.aspx (accessed on 26 January 2021).
2. Coleman-Jensen, A.; Rabbitt, M.P.; Gregory, C.; Singh, A. Household Food Security in the United States in 2018; Department of

Agriculture, Economic Research Service: Washington, DC, USA, 2019.
3. The Impact of Coronavirus on Food Insecurity. Feeding America Website. Available online: https://www.feedingamericaaction.

org/the-impact-of-coronavirus-on-food-insecurity/ (accessed on 6 December 2020).
4. Cook, J.T.; Frank, D.A.; Berkowitz, C.; Black, M.M.; Casey, P.H.; Cutts, D.B.; Meyers, A.F.; Zaldivar, N.; Skalicky, A.; Levenson,

S.; et al. Food insecurity is associated with adverse health outcomes among human infants and toddlers. J. Nutr. 2004, 134,
1432–1438. [CrossRef]

https://www.mdpi.com/article/10.3390/nu13082881/s1
https://www.mdpi.com/article/10.3390/nu13082881/s1
https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-us/key-statistics-graphics.aspx
https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-us/key-statistics-graphics.aspx
https://www.feedingamericaaction.org/the-impact-of-coronavirus-on-food-insecurity/
https://www.feedingamericaaction.org/the-impact-of-coronavirus-on-food-insecurity/
http://doi.org/10.1093/jn/134.6.1432


Nutrients 2021, 13, 2881 14 of 15

5. Kirkpatrick, S.I.; Tarasuk, V. Food insecurity is associated with nutrient inadequacies among Canadian adults and adolescents. J.
Nutr. 2008, 138, 604–612. [CrossRef]

6. McIntyre, L.; Glanville, N.T.; Raine, K.D.; Dayle, J.B.; Anderson, B.; Battaglia, N. Do low-income lone mothers compromise their
nutrition to feed their children? CMAJ 2003, 168, 686–691.

7. Cook, J.T.; Frank, D.A.; Levenson, S.M.; Neault, N.B.; Heeren, T.C.; Black, M.M.; Berkowitz, C.; Casey, P.H.; Meyers, A.F.; Cutts,
D.B.; et al. Child food insecurity increases risks posed by household food insecurity to young children’s health. J. Nutr. 2006, 136,
1073–1076. [CrossRef]

8. Masood, M.; Mnatzaganian, G.; Baker, S.R. Inequalities in dental caries in children within the UK: Have there been changes over
time? Community Dent. Oral. Epidemiol. 2019, 47, 71–77. [CrossRef]

9. Heflin, C.M.; Siefert, K.; Williams, D.R. Food insufficiency and women’s mental health: Findings from a 3-year panel of welfare
recipients. Soc. Sci. Med. 2005, 61, 1971–1982. [CrossRef]

10. Tarasuk, V.S. Household food insecurity with hunger is associated with women’s food intakes, health and household circum-
stances. J. Nutr. 2001, 131, 2670–2676. [CrossRef]

11. Seligman, H.K.; Laraia, B.A.; Kushel, M.B. Food insecurity is associated with chronic disease among low-income NHANES
participants. J. Nutr. 2010, 140, 304–310. [CrossRef]

12. Casey, P.H.; Simpson, P.M.; Gossett, J.M.; Bogle, M.L.; Champagne, C.M.; Connell, C.; Harsha, D.; McCabe-Sellers, B.; Robbins,
J.M.; Stuff, J.E.; et al. The association of child and household food insecurity with childhood overweight status. Pediatrics 2006,
118, e1406-13. [CrossRef]

13. Kreider, B.; Gundersen, C.; Pepper, J. The Economics of Food Insecurity in the United States. Appl. Econ. Perspect. Policy 2011, 33,
281–303. [CrossRef]

14. Coleman-Jensen, A.; Rabbitt, M.P.; Gregory, C.A.; Singh, A. Household Food Security in the United States in 2019; Department of
Agriculture, Economic Research Service: Washington, DC, USA, 2020.

15. Wight, V.R.; Chau, M.; Aratani, Y. Who are America’s Poor Children?: The Official Story. National Center for Children in Poverty
Website. Available online: https://www.nccp.org/publication/americas-poor-children/ (accessed on 26 January 2021).

16. Semega, J.K.M.; Creamer, J.; Mohanty, A. Income and Poverty in the United States: 2018. United States Census Bureau Website.
Available online: https://www.census.gov/data/tables/2019/demo/income-poverty/p60-266.html (accessed on 2 November
2020).

17. Beaulac, J.; Kristjansson, E.; Cummins, S. A systematic review of food deserts, 1966-2007. Prev. Chronic Dis. 2009, 6, A105.
[PubMed]

18. Dutko, P.; Ver Ploeg, M.; Farrigan, T. Characteristics and Influential Factors of Food Deserts; Department of Agriculture, Economic
Research Service: Washington, DC, USA, 2012.

19. Ver Ploeg, M.; Breneman, V.; Farrigan, T.; Hamrick, K.; Hopkins, D.; Kaufman, P.; Lin, B.-H.; Nord, M.; Smith, T.; Williams, R.;
et al. Access to Affordable and Nutritious Food—Measuring and Understanding Food Deserts and Their Consequences: Report to Congress;
Administrative Publication (AP-036); USDA Economic Research Service: Washington, DC, USA, 2009; p. 160.

20. Medicine, I.o.; Council, N.R. The Public Health Effects of Food Deserts: Workshop Summary; The National Academies Press:
Washington, DC, USA, 2009; p. 114. [CrossRef]

21. Waxman, H. Meal Kit Delivery Services in the U.S., 2nd ed.; Packaged Facts: New York, NY, USA, 2017.
22. Value of the Fresh-Food Meal-Kit Delivery Service Market in the United States from 2016 to 2022 (in Billion U.S. Dollars). Statista

Website. Available online: https://www.statista.com/statistics/761621/meal-kit-delivery-service-market-value/ (accessed on 6
October 2020).

23. Will Shoppers’ Enthusiasm for Meal Kits Remain Strong in 2019? Nielsen Website. Available online: https://www.nielsen.com/
us/en/insights/news/2019/will-shoppers-enthusiasm-for-meal-kits-remain-strong-in-2019.html (accessed on 6 October 2020).

24. Utter, J.; Denny, S. Supporting Families to Cook at Home and Eat Together: Findings From a Feasibility Study. J. Nutr. Educ. Behav.
2016, 48, 716–722.e711. [CrossRef]

25. Utter, J.; Denny, S.; Farrant, B.; Cribb, S. Feasibility of a Family Meal Intervention to Address Nutrition, Emotional Wellbeing, and
Food Insecurity of Families With Adolescents. J. Nutr. Educ. Behav. 2019, 51, 885–892. [CrossRef] [PubMed]

26. Oberle, M.M.; Loth, K.A.; Schendel, A.; Fox, C.K.; Gross, A.C. Acceptance of a meal kit programme in an outpatient paediatric
weight management clinic: A qualitative pilot study. Clin. Obes. 2020, 10, e12371. [CrossRef] [PubMed]

27. Build Your Plan. Hello Fresh Website. Available online: https://www.hellofresh.com/plans (accessed on 2 November 2020).
28. Dinnerly. Dinnerly Website. Available online: https://dinnerly.com/ (accessed on 2 November 2020).
29. 2015–2020 Dietary Guidelines for Americans. Dietary Guidelines for Americans Website. Available online: https://www.

dietaryguidelines.gov/current-dietary-guidelines/2015-2020-dietary-guidelines (accessed on 1 December 2020).
30. Poverty Guidelines. U.S. Department of Health and Human Services Website. Available online: https://aspe.hhs.gov/topics/

poverty-economic-mobility/poverty-guidelines (accessed on 10 August 2020).
31. National Health and Nutrition Examination Survey (NHANES) Anthropometry Procedures Manual. Centers for Disease Control

and Prevention Website. Available online: https://www.cdc.gov/nchs/data/nhanes/nhanes_07_08/manual_an.pdf (accessed
on 20 August 2021).

32. Survey Tools. USDA ERS Website. Available online: https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-
in-the-us/survey-tools/ (accessed on 1 December 2020).

http://doi.org/10.1093/jn/138.3.604
http://doi.org/10.1093/jn/136.4.1073
http://doi.org/10.1111/cdoe.12426
http://doi.org/10.1016/j.socscimed.2005.04.014
http://doi.org/10.1093/jn/131.10.2670
http://doi.org/10.3945/jn.109.112573
http://doi.org/10.1542/peds.2006-0097
http://doi.org/10.1093/aepp/ppr022
https://www.nccp.org/publication/americas-poor-children/
https://www.census.gov/data/tables/2019/demo/income-poverty/p60-266.html
http://www.ncbi.nlm.nih.gov/pubmed/19527577
http://doi.org/10.17226/12623
https://www.statista.com/statistics/761621/meal-kit-delivery-service-market-value/
https://www.nielsen.com/us/en/insights/news/2019/will-shoppers-enthusiasm-for-meal-kits-remain-strong-in-2019.html
https://www.nielsen.com/us/en/insights/news/2019/will-shoppers-enthusiasm-for-meal-kits-remain-strong-in-2019.html
http://doi.org/10.1016/j.jneb.2016.07.001
http://doi.org/10.1016/j.jneb.2019.03.015
http://www.ncbi.nlm.nih.gov/pubmed/31005604
http://doi.org/10.1111/cob.12371
http://www.ncbi.nlm.nih.gov/pubmed/32533649
https://www.hellofresh.com/plans
https://dinnerly.com/
https://www.dietaryguidelines.gov/current-dietary-guidelines/2015-2020-dietary-guidelines
https://www.dietaryguidelines.gov/current-dietary-guidelines/2015-2020-dietary-guidelines
https://aspe.hhs.gov/topics/poverty-economic-mobility/poverty-guidelines
https://aspe.hhs.gov/topics/poverty-economic-mobility/poverty-guidelines
https://www.cdc.gov/nchs/data/nhanes/nhanes_07_08/manual_an.pdf
https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-us/survey-tools/
https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-us/survey-tools/


Nutrients 2021, 13, 2881 15 of 15

33. Carlson, S.J.; Andrews, M.S.; Bickel, G.W. Measuring Food Insecurity and Hunger in the United States: Development of a National
Benchmark Measure and Prevalence Estimates. J. Nutr. 1999, 129, 510S–516S. [CrossRef]

34. 2019 Food and Health Survey. International Food Information Council Foundation Web Site. Available online: https://foodinsight.
org/wp-content/uploads/2019/05/IFIC-Foundation-2019-Food-and-Health-Report-FINAL.pdf (accessed on 6 October 2020).

35. Le Gall-Ely, M. Definition, Measurement and Determinants of the Consumer’s Willingness to Pay: A Critical Synthesis and
Directions for Further Research. Rech. Appl. Mark. 2009, 24, 91–112. [CrossRef]

36. Thomas, D.R. A General Inductive Approach for Analyzing Qualitative Evaluation Data. Am. J. Eval. 2006, 27, 237–246. [CrossRef]
37. Classification of Overweight and Obesity by BMI, Waist Circumference, and Associated Disease Risks. NIH Website. Available

online: https://www.nhlbi.nih.gov/health/educational/lose_wt/BMI/bmi_dis.htm (accessed on 2 November 2020).
38. Pricing. Blue Apron Website. Available online: https://www.blueapron.com/pages/pricing (accessed on 2 November 2020).
39. Meal Kits: Trends and Opportunities in the U.S., 3rd ed.; Packaged Facts: New York, NY, USA, 2018.
40. FNS Launches the Online Purchasing Pilot. USDA FNS Website. Available online: https://www.fns.usda.gov/snap/online-

purchasing-pilot (accessed on 18 January 2021).
41. Martinez, O.; Tagliaferro, B.; Rodriguez, N.; Athens, J.; Abrams, C.; Elbel, B. EBT Payment for Online Grocery Orders: A

Mixed-Methods Study to Understand Its Uptake among SNAP Recipients and the Barriers to and Motivators for Its Use. J. Nutr.
Educ. Behav. 2018, 50, 396–402.e391. [CrossRef]

42. Hospitality & Tourism. Florida Department of Education Website. Available online: http://www.fldoe.org/academics/career-
adult-edu/career-tech-edu/hospitality-tourism.stml (accessed on 6 December 2020).

43. Kuroko, S.; Black, K.; Chryssidis, T.; Finigan, R.; Hann, C.; Haszard, J.; Jackson, R.; Mahn, K.; Robinson, C.; Thomson, C.; et al.
Create Our Own Kai: A Randomised Control Trial of a Cooking Intervention with Group Interview Insights into Adolescent
Cooking Behaviours. Nutrients 2020, 12, 796. [CrossRef]

44. Briefel, R.R.; Chojnacki, G.J.; Gabor, V.; Forrestal, S.G.; Kleinman, R.; Cabili, C.; Gleason, P.M. A Cluster Randomized Controlled
Trial of a Home-Delivered Food Box on Food Security in Chickasaw Nation. J. Acad. Nutr. Diet. 2021, 121, S46–S58. [CrossRef]

45. Cabili, C.; Briefel, R.; Forrestal, S.; Gabor, V.; Chojnacki, G. A Cluster Randomized Controlled Trial of a Home-Delivered Food Box
on Children’s Diet Quality in the Chickasaw Nation Packed Promise Project. J. Acad. Nutr. Diet. 2021, 121, S59–S69. [CrossRef]
[PubMed]

46. Gundersen, C.; Hake, M.; Dewey, A.; Engelhard, E. Food Insecurity during COVID-19. Appl. Econ. Perspect. Policy 2020, 43,
153–161. [CrossRef] [PubMed]

47. FNS Responds to COVID-19. Available online: https://www.fns.usda.gov/coronavirus (accessed on 18 January 2021).
48. The Food Bank Response to COVID, by the Numbers. Feeding America Website. Available online: https://www.feedingamerica.

org/hunger-blog/food-bank-response-covid-numbers (accessed on 18 January 2021).

http://doi.org/10.1093/jn/129.2.510S
https://foodinsight.org/wp-content/uploads/2019/05/IFIC-Foundation-2019-Food-and-Health-Report-FINAL.pdf
https://foodinsight.org/wp-content/uploads/2019/05/IFIC-Foundation-2019-Food-and-Health-Report-FINAL.pdf
http://doi.org/10.1177/205157070902400205
http://doi.org/10.1177/1098214005283748
https://www.nhlbi.nih.gov/health/educational/lose_wt/BMI/bmi_dis.htm
https://www.blueapron.com/pages/pricing
https://www.fns.usda.gov/snap/online-purchasing-pilot
https://www.fns.usda.gov/snap/online-purchasing-pilot
http://doi.org/10.1016/j.jneb.2017.10.003
http://www.fldoe.org/academics/career-adult-edu/career-tech-edu/hospitality-tourism.stml
http://www.fldoe.org/academics/career-adult-edu/career-tech-edu/hospitality-tourism.stml
http://doi.org/10.3390/nu12030796
http://doi.org/10.1016/j.jand.2020.07.021
http://doi.org/10.1016/j.jand.2020.08.012
http://www.ncbi.nlm.nih.gov/pubmed/33342526
http://doi.org/10.1002/aepp.13100
http://www.ncbi.nlm.nih.gov/pubmed/33042509
https://www.fns.usda.gov/coronavirus
https://www.feedingamerica.org/hunger-blog/food-bank-response-covid-numbers
https://www.feedingamerica.org/hunger-blog/food-bank-response-covid-numbers

	Introduction 
	Materials and Methods 
	Slice and Spice Meal Kit Intervention 
	Participants 
	Data Collection 
	Outcome Measures 
	Sociodemographic Characteristics 
	Food Security Survey 
	Knowledge and Use Survey 
	Acceptability Survey 
	Weekly Process Survey 

	Data Analysis 

	Results 
	Sociodemographic and Health Characteristics 
	Participant Experience with Meal Kits 
	Meal Kit Utilization and Acceptability 
	WTP for Meal Kits 
	Cost Analysis Results 
	Meal Kit Acceptability and Effect on Food Purchasing Decisions at Post-Intervention Time Point 
	Participant Qualitative Feedback on Meal Kit Intervention 

	Discussion 
	Conclusions 
	References

