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Abstract: The COVID-19 pandemic changed the way people acquired food, including increased
use of meal-kit delivery services. Investigators analyzed data from a national survey of US adults
collected between July 2020 and September 2020, to describe new users of meal-kit services during the
pandemic and explore associations between new use of meal-kits and dietary behaviors. Bivariate and
multivariate regression analyses were conducted to identify differences in demographic characteristics
and reported dietary behaviors between new and never meal-kit users. Nearly all new meal-kit users
were under the age of 55 years (92.5%), lived in urban areas (90.1%), and reported having children in
their households (82%). A higher proportion of new users were current SNAP participants (32.8%)
compared to never users (17.1%). Compared to never users, new users of meal-kit services reported
eating more fruits and vegetables (PR: 1.95, 95% CI: 1.42, 2.68), and more red and processed meats
(PR: 2.39, 95% CI: 1.49–3.85) since the pandemic began. Results suggest that meal-kit services may
have been a useful resource for certain populations during the early months of COVID-19 and are
potentially associated with increased consumption of certain foods. Further research examining the
continued use and the influence of meal-kit services on diet is needed.

Keywords: meal-kits; COVID-19; dietary changes; eating behaviors

1. Introduction

On 11 March 2020, the World Health Organization announced COVID-19 as a global
pandemic. Attempts to prevent the transmission of the virus via stay-at-home orders
caused many people to remain sequestered in their homes [1,2]. Mandated or self-imposed
practices such as limits on the number of people allowed in stores, changes in store hours,
or reductions in the frequency of trips to food retail locations shifted how and where people
acquired food. For example, use of food delivery services, namely grocery and meal-kit
delivery services, increased during the COVID-19 pandemic [3–5].

In addition to avoiding in-store shopping, US consumers also reported cooking more
since the pandemic [6,7]. These behavior changes are important in the context of nutritional
outcomes because cooking has repeatedly been found to be associated with improved
diets [8–10]. Meals prepared at home have been shown to be more nutritious and more
likely to contain vegetables than foods purchased at restaurants or other prepared food
vendors [7,11]. While both grocery delivery and meal-kit services provide customers with
the ability to avoid in-store shopping and have the potential to increase home cooking [12],
meal-kits may present a unique opportunity to improve dietary outcomes by decreasing
some of the additional barriers to cooking such as challenges with meal planning, shopping,
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and cooking skills. Meal-kits are typically subscription services that provide customers
with a weekly delivery of pre-portioned food ingredients and recipes. Depending on the
service, two to six meals are provided each week and customers have the option to choose
their meals and select how many servings each meal provides based on their household’s
needs (i.e., two servings per meal vs. four servings per meal).

Although some research has been done to explore the utility and acceptability of
meal-kits in different populations [13,14], few studies have examined the health promoting
capabilities of meal-kit services. One study conducted a nutritional analysis of the meals
offered by a popular international meal-kit company (Hello Fresh) in Australia between
2017 and 2018. Researchers found that the meals frequently included vegetable ingredients
but that many meals also contained high levels of sodium [15]. Given that some meal-
kit services specifically market their meals as healthy [16,17], and the increased use of
meal-kit services that have been reported since the pandemic, it would be worthwhile
to further investigate how meal-kits might function as a tool for promoting improved
health behaviors.

Historically, users of meal-kit services have been characterized as younger adults
(ages 25–44) with higher household incomes and higher levels of educational attainment
compared to the overall population [18,19]. However, it is possible that the COVID-19
pandemic fostered the use of these services among a broader population, due to factors such
as widespread restaurant closures and broad concerns about virus transmission through
in-person food shopping experiences. Understanding who is now using these services and
the potential influence of their use on dietary behaviors may shed light on an important
opportunity to improve nutrition during public health emergencies, and generally. Using
data from a US national study examining the impact of the COVID-19 pandemic on food
access, perceptions, and behaviors this study sought to identify the characteristics of people
who are newly using meal-kit services during the first six months of the pandemic. To
further understand the potential influence of meal-kit subscriptions on nutritional outcomes
we also explore if there are differences in the reported dietary behaviors between new users
of these services and never users.

2. Materials and Methods
2.1. Data

Data come from the first wave of the National Food Access and COVID Research
Survey [20]. In this survey, a sample of 1510 adult US residents was recruited using panels
administered by the Qualtrics survey research firm [21]. The survey was administered
online from July 2020 through September 2020. Quota sampling was used to recruit re-
spondents who were representative of the US population by race. Respondents from
lower-income households (i.e., with an annual income in 2019 lower than USD 50,000)
were oversampled. Participants were asked questions about food access and security,
food behaviors, and demographic characteristics for periods “prior to the pandemic” (i.e.,
from March 2019 to 11 March 2020) and “since the pandemic” (i.e., from 11 March 2020,
to the time of the survey). Our analytic sample included 1413 participants who re-
sponded to the survey question about the use of meal-kit delivery services—our main
independent variable.

2.2. Measures
2.2.1. Dietary Behaviors

Reported changes in dietary behaviors are the main outcome variable of interest in
this analysis. Several questions were asked to assess changes in dietary behaviors since the
COVID-19 pandemic. To assess changes in fruit and vegetable consumption participants
were asked “Compared to before the COVID-19 outbreak, how have you been eating in the
past month during the COVID-19 outbreak (since 11 March).” Participants indicated if they
thought they had been eating more, less, or about the same amount of fruits and vegetables
per day, and if they thought they had been eating more, less, or about the same amount
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of processed and red meats. For our analysis, we grouped these responses into a binary
variable to categorize reported changes in dietary behavior as “eating more” or “eating less
or the same” since the pandemic.

Two separate questions were used to quantify the fruits and vegetables participants
were consuming during the pandemic. Participants were asked, in the past month, “About
how many cups of vegetables (including 100% vegetable juice) do you eat or drink each
day? Examples of 1 cup of vegetables include: 1 cup of cooked leafy greens, 2 cups of
lettuce or raw greens, 12 baby carrots, 1 medium potato, or 1 large raw tomato.” They were
also asked, “About how many cups of fruit (including 100% pure fruit juice) do you eat or
drink each day? Examples of 1 cup of fruit include: 1 small apple, 1 large banana, 1 cup
(8 oz.) of 100% juice or canned fruit, or 1

2 cup of dried fruit.” Response options to these
questions were “none” “ 1

2 cup or less” “ 1
2 –1 cup,” “1–2 cups,” “2–3 cups,” “3–4 cups,” and

“4 cups or more.” For our analysis, these response options were collapsed into the following
five categories: none, 1

2 cup or less, 1
2 –1 cup, 1–2 cups, and 2 or more cups. These questions

have been found to be valid measures to broadly screen for fruit and vegetable intake [22].
Additionally, two separate questions taken from the NHANES 2009–2010 Dietary

Screener Questionnaire [23] were used to quantify the red and processed meats participants
were consuming during the pandemic. Participants were asked in the past month, “How
often did you eat red meat (such as beef, pork, ham, sausage, veal lamb)? Do not include
chicken, turkey or seafood. Include red meat you had in sandwiches, lasagna, stew,
and other mixtures.” and “How often did you eat any processed meat, such as bacon,
lunch meats, or hot dogs? Include processed meats you had in sandwiches, soups, pizza,
casseroles, and other mixtures. Processed meats are those preserved by smoking, curing,
or salting, or by the addition of preservatives.” Response options for these questions
were “never,” “1 time last month” “2–3 times last month,” “1 time per week,” “3–4 times
per week,” “5–6 times per week,” “1 time per day,” and “2 or more times per day.” For
our analysis, these response options were collapsed into the following four categories:
Never—3 times last month, 1–2 times per week, 3–6 times per week, and 1 or more times
per day.

2.2.2. Use of Meal-Kit Services

The use of meal-kit services is our main independent variable of interest. To determine
places where consumers acquired food, survey participants were asked to select from a list
all the places their household used to get food in the year before the COVID-19 outbreak,
and since the COVID-19 outbreak (i.e., 11 March 2020). Our analyses focus on participants
who indicated that they used meal-kit delivery services such as Blue Apron. Participants
could indicate that they used the service in the year before COVID-19, since COVID-19,
or at both time periods. Survey participants were categorized as new users of meal-kits if
they indicated they used meal-kit delivery services since the pandemic but not before the
pandemic. Participants who indicated the use of meal-kits before or at both time periods
were categorized as prior users. Participants who did not indicate the use of meal-kit
services during either time period were categorized as never users.

2.2.3. Demographic Characteristics

To characterize meal-kit users, we examined nine demographic variables: household
income, educational attainment, age, race, household composition, urbanicity, food security
status, Supplemental Nutrition Assistance Program (SNAP) participation, and quarantine
history. Annual household income was grouped into four categories: less than USD 25,000,
USD 25,000-USD 49,999, USD 50,000-USD 99,999, USD 100,000 or more. Educational
attainment was categorized as high school or less, some college or associate degree, college
degree or advanced degree. Participants’ age was grouped into three categories: 18–34,
35–54, and 55 years and older. Participants’ race was categorized as White; Black or
African American; Asian or Pacific Islander; and Native American, Multiple Races, or
Other. Household composition was categorized as households with children ages 17 years
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or younger and those without any children. Urban status was defined as a participant’s zip
code having 50% or more of its census tracts categorized as urban (i.e., tracts with more
than 2500 people) by the USDA Food Atlas database [24,25] and were identified using the
U.S. Department of Housing and Urban Development (HUD) and United States Postal
Service (USPS) zip code crosswalk files [26]. Food security status was measured using the
USDA’s six-item household food security survey module [27] for the year before COVID-19
and since COVID-19. Participants who affirmatively answered two or more questions in the
module were categorized as food insecure. Food security was then categorized into three
groups; (1) food-secure, defined as those who were food secure at the time of the survey,
(2) persistently food insecure, defined as those who experienced food insecurity in the year
before the pandemic and since the pandemic began, and (3) newly food insecure, defined as
those who were food secure in the year before the pandemic but experienced food insecurity
since the pandemic began. SNAP participation was assessed using the question, “Which
of the following food assistance programs did your household use in the year before the
COVID-19 outbreak, if any, and since the COVID-19 outbreak (March 11)?” Respondents
who indicated that their household used “SNAP or Food Stamps (including pandemic-EBT
or P-EBT)” since the pandemic were categorized as current SNAP participants. Quarantine
history was assessed using the question “Have you had to quarantine in your home due
to COVID-19, for example because of illness, exposure, or symptoms?” with Yes or No
response options.

2.3. Analysis

We conducted descriptive analyses to examine the demographic characteristics and
reported dietary behaviors of new and never users of meal-kit delivery services. Chi-
squared tests were used to assess if there were significant differences in the proportional
distribution of demographic characteristics and reported dietary behaviors between new
and never users.

To assess associations between new use of meal-kit services and reported changes in
dietary behaviors since the pandemic (i.e., participants reporting eating more vs. less or
the same amount of fruits and vegetables; red and processed meats), modified Poisson
regressions were used. Modified Poisson regressions have been used to provide estimates
of prevalence ratios for binary outcomes in cross-sectional studies when the outcome is not
rare (i.e., greater than 10%) [28,29].

To assess associations between new use of meal-kit services and the quantity of
foods consumed during the pandemic, ordinal logistic regression models were specified
to determine if there were significant differences in the proportional odds of reporting
an increased level of consumption for each food type (i.e., fruits, vegetables, red meats,
processed meats) between new users and never users of meal-kit services. Before executing
the ordinal regressions, we tested and confirmed that the proportional hazard assumption
was met for each outcome variable assessed using the ordinal regression models [30,31].

For each outcome variable, we conducted both unadjusted and adjusted analyses.
Adjusted models control for household income, educational attainment, age group, race,
urbanicity, quarantine history, food security status, and SNAP participation. All analy-
ses were weighted to be representative of the US population by race and income. All
analyses were conducted using STATA 15.1 [32]. p-values less than 0.05 were considered
statistically significant.

3. Results

Table 1 compares new users of meal-kit services to those who reported never using
meal-kit services. Many new users of meal kit services lived in households with higher
pre-pandemic incomes. Fifty percent of new users reported household incomes of USD
100,000 or greater in 2019. A majority (67%) of new users had high educational attainment,
reporting earning college or advanced degrees. Nearly all new users were under the
age of 55 years (92.5%), lived in urban areas (90.1%), and reported having children in
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their households (82%). Sixty-eight percent of new users reported experiencing either
new or persistent food insecurity. A higher proportion of new users were current SNAP
participants (32.8%) compared to never users (17.1%). Additionally, 34.7% of new users
of meal-kit services reported having had to quarantine at home due to illness or exposure
to COVID-19.

Table 1. Weighted Distribution of Characteristics of Participants in the National Food Access
and COVID Research Survey, by Meal-Kit Delivery Service Use During the Early Months of
COVID-19 Pandemic.

Use of Meal-Kit Services

Prior User
n = 161

New User
n = 148

Never User
n = 1104

Total, % 14.0 12.1 74.0
Household Income, % b

<USD 25,000 8.9 11.8 23.6
USD 25,000-USD 49,999 10.4 14.1 25.4
USD 50,000-USD 99,000 27.7 23.4 31.2
≥USD 100,000 53.0 50.7 19.9

Education, % a,b

High School or Less 7.7 13.3 19.6
Some College/Associate 13.1 19.7 31.0
College/Advanced 79.1 67.0 49.4

Age, % b

18–34 42.1 41.8 27.3
35–54 54.4 50.7 31.8
55+ 3.5 7.5 40.9

Households with Children, % b

Yes 79.3 82.1 26.7
Race, %

White 85.7 80.0 75.4
Black 8.02 10.0 12.0
Asian, Pacific Islander 2.6 4.6 4.9
Native Am., Multi, Other 3.7 5.4 7.7

Urbanicity, % b

Urban 90.6 90.1 82.6
Non-Urban 9.4 9.9 17.4

Food Security Status, % b

Food Secure Now 41.7 32.3 77.0
Newly Insecure 12.6 15.5 7.8
Persistently Insecure 45.7 52.2 15.2

SNAP Participant, % b

Yes 24.0 32.8 17.1
Had to Quarantine, % b

Yes 36.9 34.7 13.5
a chi-square test indicates a significant difference in the distribution of the respective demographic characteristic
between prior users and new users of meal-kits at a 95% confidence level. b chi-square test indicates a significant
difference in the distribution of the respective demographic characteristics between new users and never users of
meal-kits at a 95% confidence level. Prior Users = use of meal-kit services before the pandemic, or before and
during the pandemic New Users = use of meal-kit services during the pandemic, but not before the pandemic.
Never Users = no use of meal-kit services either before or during the pandemic.

Reported dietary behaviors of new and never users of meal-kit services are displayed
in Table 2. During the first six months of the pandemic, 46% of new meal-kit users reported
eating more fruits and vegetables since the pandemic began, while 16.4% of never users
reported consuming more fruits and vegetables since the pandemic. Among new users
of meal-kit services, 24.5% reported eating or drinking two or more cups of vegetables
each day, whereas 17.9% of never users reported eating or drinking two or more cups of
vegetables each day. More than 1 in 5 new users of meal-kit services reported eating more
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red and processed meats since the pandemic (23.9%), compared to only 8.6% of never users
of meal-kit services (Table 2). Bivariate associations between the use of meal-kit services
and dietary behaviors indicate that there were differences between new and never users
of meal-kit services on reported changes in fruit and vegetable consumption and red and
processed meat consumption (Table 2).

Table 2. Weighted Distribution of Reported Dietary Behaviors Among Never Users and New Users
of Meal-Kit Delivery Services During the Early Months of COVID-19 Pandemic: Results from the
National Food Access and COVID Research Survey.

Meal-Kit Delivery Services

New User
n = 148

Never User
n = 1104 p-Value

Fruits and Veg Consumption
Compared to Before C-19, % <0.000

Eating the Same or Less 54.0 83.6
Eating More 46.0 16.4

Red and Processed Meat Consumption
Compared to Before C-19, % <0.000

Eating the Same or Less 76.1 91.7
Eating More 23.9 8.3

Quantity of Fruit Consumption, % 0.003
None 6.7 15.1
1
2 cup or less 15.3 19.6
1
2 –1 cup 22.0 22.5
1–2 cups 30.0 27.9
2 or more cups 26.0 15.0

Quantity of Vegetable Consumption, % 0.095
None 9.8 9.5
1
2 cup or less 9.7 18.1
1
2 –1 cup 23.1 23.7
1–2 cups 32.9 30.8
2 or more cups 24.5 17.9

Frequency of Red Meat Consumption, % 0.331
Never—3 times last month 27.6 32.3
1–2 times per week 34.2 33.1
3–6 times per week 33.2 27.1
1 or more times per day 4.9 7.5

Frequency of Processed
Meat Consumption, % 0.022

Never—3 times last month 33.1 43.6
1–2 times per week 34.6 35.3
3–6 times per week 27.6 17.8
1 or more times per day 4.8 3.3

New User = use of meal-kit services during the pandemic, but not before the pandemic. Never Users = no use of
meal-kit services either before or during the pandemic. Bolded values indicate statistically significant difference
at a 95% confidence interval.

Table 3 displays associations between new use of meal-kit services and reported
changes in dietary behaviors after controlling for household income, educational attain-
ment, age, race, urbanicity, quarantine history, food security status, and SNAP participation.
New users of meal-kit services had nearly twice the prevalence of reporting that they ate
more fruits and vegetables since the pandemic began than never users (PR: 1.95, 95% CI:
1.42, 2.68). New users of meal-kit services also reported eating more red and processed
meats since the pandemic began at a prevalence 2.39 times (95% CI:1.49–3.85) higher than
that of never users.

Associations between new use of meal-kit services and the reported quantity con-
sumed of specific foods during the first six months of the pandemic are reported in Table 4.
Adjusted analyses indicate that compared to never users, new users of meal-kit services had
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twice the proportional odds (OR: 1.99, 95% CI: 1.32–2.97) of consuming two or more cups
of fruits vs. anything less than two or more cups. New users of meal-kit services also had
higher proportional odds of consuming processed meats more frequently than never users
during the pandemic (OR: 1.61, 95% CI: 1.07–2.43). There were no statistically significant
differences in the proportional odds of consuming an increased level of vegetables or red
meat between new users and never users.

Table 3. Associations of Reported Changes in Dietary Behaviors and New Use of Meal Kit Delivery
Services during the Early Months of COVID-19 Pandemic: Results from the National Food Access
and COVID Research Survey.

Reported Change in Consumption Since Pandemic Prevalence Ratio (95% Confidence Interval)

Eating More Fruits and Veg. Eating More Red and Processed Meat
vs. Less or Same vs. Less or Same

Unadjusted Model Adjusted Model * Unadjusted Model Adjusted Model *
Meal Kit Service: PR: 2.81 PR: 1.95 PR: 2.88 PR: 2.39

New Use vs.
Never Use (Ref) (2.21–3.56) (1.42–2.68) (1.99–4.17) (1.49–3.85)

* Adjusted models control for household income, educational attainment, age group, race, urbanicity, quarantine
history, food security status, and SNAP participation. Ref = reference group. Bolded values indicate statistically
significant difference at a 95% confidence interval.

Table 4. Associations of Reported Quantity of Foods Consumed and New Use of Meal Kit Delivery
Services during the Early Months of COVID-19 Pandemic: Results from the National Food Access
and COVID Research Survey.

Reported Consumption Quantity during the Pandemic Proportional Odds Ratio (95% Confidence Interval)

Higher Quantity of
Fruit

Consumption

Higher Quantity of
Vegetable

Consumption

Higher Frequency of Red
Meat Consumption

Higher Frequency of
Processed Meat
Consumption

Unadjusted
Model

Adjusted
Model *

Unadjusted
Model

Adjusted
Mode *

Unadjusted
Model

Adjusted
Model *

Unadjusted
Model

Adjusted
Model *

Meal Kit Service:
New Use vs.

Never Use (Ref)

OR: 1.87
(1.35–2.58)

OR: 1.99
(1.32–2.97)

OR: 1.44
(1.03–2.02)

OR: 1.50
(0.96–2.35)

OR: 1.14
(0.84–1.56)

OR: 1.40
(0.97–2.02)

OR: 1.66
(1.18–2.34)

OR: 1.61
(1.07–2.43)

* Adjusted models control for household income, educational attainment, age group, race, urbanicity, quarantine
history, food security status, and SNAP participation. Ref = reference group. Bolded values indicate statistically
significant difference at a 95% confidence interval.

4. Discussion

The objective of this analysis was to characterize new users of meal-kit services
and explore associations between the use of meal-kit services and reported dietary
behaviors during the COVID-19 pandemic. Based on data collected during the first
six months of the COVID 19 pandemic our findings indicate that the majority of new users
of meal-kit services had pre-pandemic incomes of >USD 100,000, advanced educational
attainment (i.e., college or advanced degrees), were <55 years old, and had children in the
household. Regarding the associations between the use of meal-kit services and dietary
behaviors, our findings indicated that compared to never users, a greater proportion of
new meal-kit users perceived themselves to generally be eating more fruits and vegetables
and more red and processed meat during the pandemic than in the previous year. Addi-
tionally, our findings indicated that new users of meal-kit services had greater proportional
odds of reporting consuming higher quantities of fruits and eating processed meats more
frequently during the pandemic, than never users. These findings provide mixed evidence
on the utility of meal-kits for improving dietary behaviors, but overall suggest that using
meal-kit services may be associated with higher consumption of both foods considered
nutritious (i.e., fruits) as well as less nutritious (i.e., processed meats) [33,34].
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Our characterization of users aligns with what has been previously reported about
users of meal-kit services [35]. Additionally, we compared the demographic characteristics
of those who reported using meal-kit services prior to the pandemic to those who were new
users. With the exception of educational attainment, there were no statistically significant
differences between the two groups, suggesting that the early months of the pandemic did
not result in totally new populations using these services. Although our characterization of
meal-kit users aligns with previous descriptions, it is worth noting that among new users of
meal-kit services 52% reported persistent food insecurity, 33% currently received SNAP or
Pandemic EBT benefits, and 26% were from households that could be considered low- and
middle-income (i.e., making less than USD 50,000). Although the majority of new meal-kit
users had pre-pandemic incomes of USD 100,000 or more, other analyses using these survey
data indicate that many of the people in these higher-income households also reported
experiencing job disruptions and subsequent food insecurity during the pandemic [36].
This suggests that during times of emergency people with historically high incomes may
still experience disruptions that make them vulnerable to food insecurity, and that people in
households with fewer expendable resources for food, who are not traditionally described
as the population using meal-kits, may still be an important segment to consider. Although
the SNAP online grocery purchasing pilot program had expanded to 47 states by the
end of 2020 [37], it is unlikely that the participants in this study used their benefits to
purchase meal-kit services since few, if any, meal-kit companies were accepting SNAP for
online payments in the early months of the pandemic [38]. However, if a retailer is able to
meet the online purchasing requirements established by the USDA, meal-kits would be
SNAP eligible.

Further research exploring if older adults or people in households characterized as low
or middle income perceive meal-kit services as being a viable food acquisition option, could
help illuminate if meal-kits services might offer additional benefits, or alleviate challenges
experienced in these populations. For example, understanding how the cost of meal-kit
services compares to grocery delivery or restaurant meals, or the extent meal-kits save time
and effort compared to conventional cooking would complement further assessments of
the potential benefits of meal-kits for encouraging home cooking. Additional research on
the influence of meal-kits on dietary behaviors is also warranted as our findings provided
mixed indications about how and if the use of meal-kits impacts diet. It is possible that
people with existing motivations for healthy eating or interests in cooking may be more
inclined to use meal-kit services. Longitudinal study designs that use more precise dietary
assessment measures than those used in this analysis, and that account for values and
perceptions related to cooking and healthy eating behaviors before utilization of meal-
kit services, will be better suited to assess the influence of meal-kit services on diets.
Additionally, as other non-delivery meal-kit options become available, such as meal-kit
packages sold in grocery stores, differentiating between the types of meal-kit options will
also be an important consideration for researchers.

As suggested above, our analysis has several limitations. First, the dataset used in
this analysis did not include any information about the composition or level of utilization
of the meals received through meal-kit services. As this was a secondary data analysis,
we were limited to the existing survey questions. Knowing the types of food consumers
received, how much, or how often they utilized meal-kit services would provide a better
understanding of the relationship between use and diet. As meal-kits typically do not
contain fruit items, our findings that new users consumed greater amounts of fruits suggest
that survey participants may have included other services in their reporting on meal-kits, or
that the associations we found between the use of meal-kits and reported dietary behaviors
are indirectly related. Since survey participants sourced food from other locations in
addition to meal-kits it is possible that people using meal-kits may generally purchase
and consume healthier foods than never users of meal-kits. Further, the questionnaire
used to assess fruit and vegetable intake is known to overestimate fruit consumption so
our results may also reflect this issue [22]. Finally, since some of the questions used in
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our analyses asked survey participants to compare their eating behaviors at the time of
the survey to the time before the pandemic, it is possible that people who experienced
food-related challenges since the pandemic may remember their eating habits more, or
less, accurately than those who did not experience challenges, thereby creating potential
recall bias.

Nonetheless, as few studies [39,40] have been published in the peer-reviewed literature
assessing the associations between meal-kit use and nutritional outcomes, this analysis
presents foundational estimates that future research can build on. Data from this analysis
come from a nationally representative survey collected using online panels which have
been shown to be a valid method for participant recruitment [21]. Additionally, data from
this analysis were collected between July and September 2020; representing a stage of the
COVID-19 pandemic when consumers were likely to have made several adjustments to
their food-related behaviors. Information from this time period is particularly valuable as it
provides insights into food-related behaviors during a public health emergency. This study
thereby adds to the limited literature related to the influence of meal-kit utilization on
dietary behaviors in the context of COVID-19. As we are likely to face future public health
emergencies and as we continue to explore ways to improve health and dietary outcomes
generally, further studies are warranted to specifically examine the role of meal-kit services
as a potential public health promotion tool, both in disasters and everyday times.

5. Conclusions

During the COVID-19 pandemic, consumers’ use of meal-kit services increased [4,41].
The results from our analysis suggest that meal-kits were a useful service for people who
had to quarantine at home during the pandemic and that people with lower incomes and
those who may have experienced food insecurity are segments of the population using
meal-kits that have been previously overlooked. Further, our results suggest that those
using meal-kit services reported greater consumption of certain types of foods compared
to those who never used meal-kit services. While meal-kits seem to have offered an
opportunity for consumers to avoid in-person food shopping during COVID-19, similar to
grocery delivery services [42], it is possible that meal-kit delivery services could also be
a method to increase food access generally, specifically for those living in areas that have low
access to healthy food options. Meal-kits may also offer the additional benefit of reducing
the time required to cook if meal ingredients are already pre-portioned or chopped. In
2021 vaccines against COVID-19 became widely available and restrictions related to the
pandemic started to recede [2,43]. Moving forward it will be important to explore the extent
to which utilization of meal-kit services remains stable, and if so, to explore their influence
on diet more thoroughly.
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