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Abstract: The purpose of this research is to evaluate the feasibility, acceptability, and preliminary
efficacy of a household food-waste prevention and minimization intervention, titled the Culinary
Home Empowerment for Food Waste Prevention and Minimization (CHEF-WPM), which consists
of a culinary education video series for home cooks. The specific aims are to (1) assess the effects
of the intervention at a population level across process (feasibility, usage, acceptability, satisfaction)
and preliminary efficacy (motivation, opportunity, ability) metrics and (2) assess the effects of the
intervention at a community level across process (feasibility, usage, acceptability, satisfaction) and
preliminary efficacy (motivation, opportunity, ability, household food waste, sustainable dietary
practices) metrics. The intervention includes eight modules, each containing three to five brief videos,
as well as downloadable recipes and worksheets. The evaluation will explore the effects of the
program through two distinct investigations, namely (1) voluntary access to the intervention content
in a population-based setting and (2) intensive delivery of the intervention content as part of a remote
class in a community setting. Evaluation of the intervention in the population-based setting will
use a single-arm, quasi-experimental post-test only study design. All home cooks who access the
videos will be invited to answer a five-question post-video survey about acceptability, satisfaction,
and potential implementation of the learning. A separate sample of individuals will be recruited
to participate in a more in-depth evaluation (pre- and multiple post-test survey). Evaluation of
the community-based intervention will use a mixed methods study design. Findings from the two
distinct evaluation studies will be jointly discussed and triangulated to support larger conclusions
about the intervention’s desirability, impact on motivation, opportunity, ability, and food waste, and
the potential directions for further improvement.

Keywords: food loss and waste; sustainable development; pedagogy; kitchen literacy; culinary
education; public health; community based; consumer

1. Introduction

As the global population grows, the demand for food is projected to increase by over
50% in the next 50 years, assuming current eating patterns remain unchanged [1]. According
to the United Nations Environment Programme (UNEP), one-third of all food produced
worldwide is lost or wasted annually [2]. Food waste is the largest component of landfills
and incineration streams [3], with the majority occurring at the consumer level [2]. In the
U.S., over 60% of food waste occurs at the consumption stage, including households and
restaurants [3]. This significant amount of wasted food presents opportunities to combat
food insecurity, save energy, and address environmental damage and climate change [3].
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Food waste in high-income countries is primarily attributed to consumer behavior and
policy. The National Academy of Sciences (NAS) has identified 11 consumer-level drivers
of food waste based on the Motivation–Opportunity–Ability (MOA) framework [4]. These
drivers include consumer knowledge and skills, goals related to food and nutrition, food
preferences and diet, psychological distance from food, food environments, and relevant
policies and regulations [4].

Block et al.’s four stages to consumer decisions align closely with the NAS’s consumer-
level drivers to food waste, as each stage is significantly influenced by consumer knowledge,
skills, and food environments [5]. For example, in the pre-acquisition stage, consumer knowl-
edge regarding the safe handling and culinary use of blemished produce can determine
whether it will be purchased and used or discarded. Similarly, in the acquisition stage,
consumers’ ability to accurately calculate purchase amounts helps prevent overbuying
food products. During the consumption stage, household food environments influence
opportunities to avoid food waste by practicing proper food and leftover storage. Finally,
in the disposition stage, consumer knowledge of food conservation and sustainable practices
can reduce a household’s food-waste impact [4,6].

1.1. The Consumer Food-Waste Paradox

Despite expressing a dislike for wasting food, consumers often engage in behaviors
that result in food waste. To explore this paradox, Le Borgne et al. evaluated consumer
concern for food waste and its impact on adopting “waste-prevention routines” [7]. They
identified two dimensions of consumer concern: “individual/interpersonal concern”,
which strongly influenced waste-prevention behaviors, and “global concern”, which did
not have a significant effect. Their findings suggest that effective strategies to reduce house-
hold food waste should focus on enhancing individual/interpersonal concerns through
economic concerns, food involvement, and food education. Similarly, Romani et al. em-
phasized the importance of “routine food management” behaviors in preventing food
waste and highlighted the potential of targeted educational programs to promote sus-
tainable food practices [8]. Their research indicates that daily food practices (shopping,
cooking, and eating) and key behaviors (over-purchasing, poor meal-planning, and im-
proper food storage) significantly contribute to household food waste and should be the
focus of educational interventions.

1.2. Theoretical Underpinnings of Household Food-Waste Prevention

The Theory of Planned Behavior (TPB) [9] and Triandis’ Theory of Interpersonal
Behavior (TIB) [10] have been used to study consumer and household food-waste behaviors.
TPB posits that behavior is driven by attitudes (e.g., a belief that wasting food is bad for the
environment), subjective norms (e.g., societal expectations about food waste), and perceived
behavioral control (e.g., self-efficacy in being able to reduce food waste). Triandis’ TIB
expands on TPB by integrating habit (e.g., habitual over-purchasing of food), emotions
(e.g., guilt associated with wasting food), and facilitating conditions (e.g., availability of
food storage facilities). By integrating these theories into a comprehensive framework,
interventions can address both the rational and habitual aspects of food-waste behavior.

The Motivation–Opportunity–Ability (MOA) Model has been viewed as an integration
of the Theory of Planned Behavior with Triandis’ Theory of Interpersonal Behavior [11].
The MOA Model offers a targeted framework for understanding and influencing consumer
behavior by considering motivation, an individual’s desire or willingness to engage in a
behavior (e.g., household food-waste prevention); opportunity, external circumstances that
enable or inhibit the behavior (e.g., access to tools and resources that make it easier to
reduce food waste, such as meal planning tools, food storage containers, kitchen utensils);
and ability, an individual’s capacity to perform the behavior (e.g., skills and knowledge
to reduce food waste in the kitchen) (Figure 1) [11]. Adoption of the target behavior
builds self-efficacy and reinforces ability and motivation, creating a positive feedback
loop. A signature feature of the MOA Model is its integration of motivational, habitual,
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and contextual factors into a single model that can be used to explain pro-environmental
behavior [11].
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1.3. Cooking Education as a Tool for Reducing Household Food Waste

Cooking education is a crucial tool for reducing household food waste. It enhances
individuals’ food agency—the ability to purchase and prepare food within their social,
physical, and economic environments—empowering them to achieve their food-related
goals [12]. Studies have shown that cooking interventions promote good nutrition and
sustainable food practices [13–16]. Countries like Finland and Australia have incorporated
home economics into educational curricula to mitigate food waste and enhance household
sustainability [17]. Home economics educates consumers to be thrifty and mindful with
food, make informed decisions about resources, and understand the environmental impact
of their actions [18].

1.4. Specific Aims

While the NAS study provides a host of suggestions to reduce household food
waste [4], translating the aforementioned findings into practice at the population and
community levels is beyond the scope of most studies. Hence, the protocol described
herein tests an approach to translating promising scientific findings into consumer-facing
food-waste prevention and minimization lessons. The purpose of this protocol paper is
to detail the design and methodology of a household food-waste prevention and mini-
mization intervention titled Culinary Home Empowerment for Food Waste Prevention and
Minimization (CHEF-WPM). Consistent with a protocol paper, this paper was submitted
before data collection and, as such, does not present results or statistical analysis. Follow-on
papers after data collection will do so [19]. The intervention consists of a culinary education
video series for home cooks. The aims of the study are to:

Aim 1: assess the effects of CHEF-WPM at a population level across process (feasi-
bility, usage, acceptability, satisfaction) and preliminary efficacy (motivation, opportunity,
ability) metrics;

Aim 2: assess the effects of CHEF-WPM at a community level across process (feasibility,
usage, acceptability, satisfaction), preliminary efficacy (motivation, opportunity, ability,
household food waste), and exploratory (sustainable dietary behaviors) metrics.

It is valuable to study outcomes from both online exposures to the videos and outcomes
from a more intensively implemented community-level delivery to gain insights into the
effects of different types of deployment. Such insights could shape future motivation–
opportunity–ability-oriented efforts using these or other videos.
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2. Methods

The evaluation will explore the effects of the program through two distinct investi-
gations, namely (1) when the intervention content is accessed voluntarily in a population-
based setting (population CHEF-WPM) and (2) when the intervention content is accessed
through intensive delivery as part of a remote class in a community setting (community
CHEF-WPM). The population CHEF-WPM investigation will include two types of evalua-
tions, and the community CHEF-WPM will include one type of evaluation. The subsequent
sections in this report, as applicable, will be divided into the following three sections for
clarity: Population Intervention 1, Population Intervention 2, and Community Intervention. This
protocol is reported in accordance with SPIRIT (Standard Protocol Items: Recommendations
for Interventional Trials) guidance. A completed SPIRIT checklist is available in Additional
File 1. Additionally, Table 1 displays an overview of the objectives and methods for the
three distinct evaluation components of the CHEF-WPM intervention.

Table 1. Overview of CHEF-WPM methodology.

Specific Aim Setting Study Design Sample Size Exposure Outcomes

Aim 1: Assess the effects
of CHEF-WPM at a
population level across
process and preliminary
efficacy metrics.

Population
intervention 1

Single-arm
post-test only
study design.

N ≥ 1068 All home cooks who
access the videos
will be invited to

answer a brief
post-video survey.

Satisfaction,
engagement, and
comprehension.

Population
intervention 2

Single arm, quasi-
experimental pre-

and multiple
post-test study
design (3- and

6-month
follow-up).

N = 500 Three specific food
waste videos that are

embedded in
surveys.

Feasibility, usage,
acceptability,
satisfaction,
motivation,

opportunity, and
ability.

Aim 2: Assess the effects
of CHEF-WPM at a
community level across
process, preliminary
efficacy, and
exploratory metrics

Community
intervention

Mixed method
evaluation with

baseline,
post-8-week

intervention, and
6-month follow-up

assessments.
Qualitative data
will be collected

after 8-week
intervention

N = 60 All eight modules of
the CHEF-WPM

intervention will be
presented in

sequence, over an
eight-week period,

facilitated by a
chef-instructor.

Feasibility, usage,
acceptability,
satisfaction,
motivation,
opportunity,

ability, household
food waste, and

sustainable dietary
behaviors.

2.1. Intervention

The overall goal of the CHEF-WPM intervention is to increase consumers’ motiva-
tion, perceived opportunity, and ability to reduce food waste using home-based culinary
techniques. The intervention will include eight modules, each containing three to five
brief (4–8 min) videos, as well as downloadable recipes and worksheets. CHEF-WPM is
designed to be used a la carte or as a self-paced online course.

The eight module topics include:

1. My whole plate: Meal Planning & Kitchen Management with a ‘No Food Waste’ Lens;
2. Veggies: Roots to Stem;
3. Fruit: Fresh or Bruised;
4. Meat- & Plant-Based Proteins;
5. Fish & Seafood: Sear It, Don’t Fear It;
6. Bread, Grains, Snacks, Sweets;
7. Cooking Liquids & Dairy;
8. Leftovers Are My Jam.
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Each module focuses on improving the motivation, opportunity, and ability to reduce
food waste using home-based culinary techniques. The modules will highlight motivations,
including saving money, avoiding waste, confidence, setting an example for children, and
improving nutrition, pleasure, and environmental benefits. The modules will also focus
on perceived opportunity and illustrate ways to shift contextual factors, such as time and
schedule, kitchen arrangement and food storage, and technologies, among other aspects.
Ability will be addressed via sharing techniques, recipes, and tricks to prevent and minimize
food waste at home and problem-solving strategies for challenges to food waste prevention.
Adapted from the work of ölander and ThØgersen [11], Figure 2 displays the conceptual
framework guiding the CHEF-WPM program.

Figure 2. Conceptual framework of CHEF-WPM program [11].

The content will be developed and filmed at Drexel’s College of Nursing and Health
Professions’ Food and Hospitality Management Space, and in the kitchen studio of the
food-waste educator. The developed content will be hosted on a freely accessible website,
Kajabi (http://kajabi.com; accessed on 1 July 2024). The CHEF-WPM program will be built
and delivered to key audiences as an online course on Kajabi. Kajabi is an “all-in-one”
platform that we will use to build our program, engage with learners (participants), and
collect feasibility and preliminary efficacy metrics. The videos will also be disseminated
via social media (i.e., X [FKA Twitter], Instagram, TikTok) and through partnerships with
food-security organizations, retailers, nutrition education programs, and others.

2.2. Population Intervention 1
2.2.1. Overview

The evaluation of Population Intervention 1 will use a single-arm post-test only study
design. All home cooks who access the videos will be invited to answer a brief post-video
survey about acceptability and satisfaction (n = 1068).

2.2.2. Study Population and Recruitment

Potential participants will be 18 years or older, responsible for at least half of their
household food preparation, prepare meals at home at least twice each week, have access
to the internet, and understand English. The following groups will be excluded: adults

http://kajabi.com
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unable to consent, individuals who are not yet adults (infants, children, and teenagers),
and prisoners. Participants will be recruited through Drexel Food Lab networks and in
partnership with community and national organizations. Recruitment methods will include
digital and paper advertisements, email advertisements, QR codes, and other methods,
such as shelf-tags at local libraries. QR codes and email links will direct individuals to the
CHEF-WPM videos. At the end of each video, the viewers will have the opportunity to
“opt-in” to complete a short survey to assess satisfaction, engagement, and comprehension.
Our goal is to recruit a minimum of 1068 individuals to participate in that brief survey,
providing 95% power to detect an effect size of 0.3. However, we will collect and analyze
data from all of the participants who complete the 5-question survey. In other words, we
will not cease recruitment once we obtain a sample size of 1068 quality answers.

2.2.3. Data Collection and Outcomes

As described, all home cooks who access the videos will be invited to answer a brief
post-video survey about acceptability and satisfaction. At the end of each video, viewers
will have the opportunity to “opt-in” to complete a short survey to assess satisfaction,
engagement, and comprehension. If they agree, they will be redirected to a study infor-
mation sheet and screening questionnaire. If they fit the study’s inclusion criteria, they
will proceed to a brief survey via Qualtrics that will assess satisfaction, engagement, and
comprehension of the video content. The brief survey will take less than 2 min to complete.

2.3. Population Intervention 2
2.3.1. Overview

The second type of evaluation in the population-based setting will use a single arm,
quasi-experimental pre- and multiple post-test study design. A sample (n = 500) of partici-
pants will be recruited to participate in a ~10 min survey to evaluate three specific videos
across process (feasibility, satisfaction, engagement, comprehension) and preliminary out-
come (motivation, opportunity, ability) metrics. The participants will be recontacted again
at 3 and 6 months to complete follow-up surveys about longer-term outcomes.

2.3.2. Study Population and Recruitment

The inclusion and exclusion criteria are the same for both population-level interven-
tions. Potential participants should be 18 years or older, responsible for at least half of their
household food preparation, prepare meals at home at least twice each week, have access
to the internet, and understand English. The following groups will be excluded: adults
unable to consent, individuals who are not yet adults (infants, children, and teenagers),
and prisoners.

We will recruit participants for this evaluation by utilizing ResearchMatch and Build
Clinical. ResearchMatch is a website that connects potential participants with researchers
by emailing individuals with a recruitment message that explains the basic details of the re-
search study. If individuals are interested in participating in the study, they will be directed
to a screening questionnaire. Build Clinical will run an online advertisement campaign on
online and social media websites, such as Facebook, Instagram, and X (formerly Twitter).
When individuals press on these digital advertisements, they will be redirected to a landing
page where they can learn more about the study and fill out a screening questionnaire.

If the interested individual from either platform is eligible for the study, a research
assistant will call the individual and further explain the goals and procedures of the
intervention. After this phone call, the research assistant will send the individual an email
with a link to the information sheet for exempt research. Proceeding to the survey will
serve as a proxy for written consent. Participants will be offered a USD 10 incentive for
completion of the pre- and post-video surveys, and an additional USD 5 incentive for
completion of each follow-up assessment (3 and 6 months; USD 10 for completion of both;
USD 20 for completion of the entire study).
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A sample size of 500 is sufficient to provide 95% power to detect an effect size of 0.43.
Participants will be purposively sampled by age, race/ethnicity, gender, and income to
optimize the diversity of our sample. Our goal is for our sample to mirror the US census
demographic composition of the most recent census (Gender—Male: 49.6%, Female: 50.4%,
Non-binary: natural fallout; Race—White: 76%, Black/AA: 14%, Asian or Pacific Islander:
6%, American Indian/Alaskan Native/Other: 2%; Hispanic Ethnicity—Hispanic: 19%,
Non-Hispanic: 59%).

2.3.3. Data Collection and Outcomes

A structured survey (~10-min pre-post survey) will evaluate specific educational
videos across process (feasibility, usage, acceptability, and satisfaction) and preliminary
outcome (motivation, opportunity, and ability) metrics. The enrolled participants will
also complete 3- and 6-month follow-up surveys. The structured survey will ask about
demographic characteristics and will obtain baseline information about motivation, oppor-
tunity, and ability as they relate to food-waste prevention. The survey will also contain
three embedded food-waste prevention videos for the participants to view. After viewing
each video, the participants will be asked to answer questions about the content to assess
video satisfaction, engagement, recall, and comprehension of information, in addition
to questions about motivation, opportunity, and ability. The 3- and 6-month follow-up
surveys will primarily focus on motivation, opportunity, and ability to reduce household
food waste.

2.3.4. Data Analyses for Population Interventions 1 and 2

Descriptive characteristics of our study sample will be calculated as means ± stan-
dard deviations, frequencies, chi-square contingency analyses, and standardized residuals,
unless otherwise noted. Changes in motivation, opportunity, and ability will be analyzed
as continuous or categorical variables. Mixed factorial analyses of covariance (ANCOVA)
with repeated measures will be used to determine whether mean differences exist in par-
ticipant satisfaction, engagement, and comprehension after controlling for the influence
of socio-demographic- (age, race and ethnicity, marital status, education, and income)
and household-related characteristics measured at baseline. Differences will be estimated
for all categorical variables using McNemar’s exact significance probability testing for
paired nominal data. All quantitative statistical analyses will be accomplished using IBM
SPSS Statistics.

2.4. Community Intervention
2.4.1. Overview

All eight modules of the CHEF-WPM intervention will be presented in sequence
over an eight-week period, facilitated by a chef–instructor with assistance from culinary
students. The course will include synchronous discussions and group viewing of the
CHEF-WPM video series hosted on Kajabi. Evaluation of the remote community-based
intervention will use a mixed methods evaluation study design. The objectives of this mixed
methods evaluation are to assess (1) intervention implementation (fidelity), satisfaction,
engagement, and comprehension; (2) intervention outcomes (motivation, opportunity,
ability, and household food waste); and (3) exploratory outcome (sustainable dietary
behaviors). A maximum of 60 participants will be recruited in partnership with local
community organizations for quantitative data-collection activities. Quantitative data
collection will occur pre- and post-8-week intervention and at 6 months follow-up. A
purposive sample of 20 participants will be recruited to participate in in-depth interviews
at 8 weeks post-intervention. Food waste will be measured via self-report methods among
the participants (n = 60) at pre- and post-intervention and 6-month follow-up.



Foods 2024, 13, 2529 8 of 14

2.4.2. Study Population and Recruitment

Potential participants will be 18 years or older, responsible for at least half of their
household food preparation, prepare meals at home at least twice each week, have access
to the internet, and understand English. The following groups will be excluded: adults
unable to consent, individuals who are not yet adults (infants, children, and teenagers),
and prisoners. Individuals who express interest in participating in the 8-week CHEF-WMP
program will be screened for eligibility via telephone or a brief Qualtrics survey.

A convenience sample of 60 participants will be recruited for the community-level
intervention, drawn primarily from a lower-income population in Philadelphia (3 cohorts
of 20 individuals per cohort). This population includes a higher percentage of Black, Indige-
nous, and people of color than the US population. For the qualitative evaluation (in-depth
interviews), a purposive sample (n = 20) of intervention participants will be recruited.
Purposive sampling helps ensure sample diversity across age, income, educational attain-
ment, household size, and baseline pre-disposition for food waste prevention. Participants
will be recruited through university networks and in partnership with community orga-
nizations. Participants will be recruited via phone calls and/or email, digital and paper
advertisements, and QR codes. These organizations together generally attract participants
reflecting the city’s diverse urban demographics, namely 44% Black, 13% Latino, 7% Asian;
46,000 median household income; and 20% poverty rate.

QR codes and email links will direct individuals to a Qualtrics screening questionnaire.
If they qualify, they will proceed to a study information sheet that describes participation
in detail. If they are still interested after learning more about participation, they will be
asked to submit their contact information and a research assistant will contact them with
further details about participation. Participants will be compensated a total of USD 150 for
completing the evaluation activities (quantitative measures) and an additional USD 40 for
completing an interview.

2.4.3. Data Collection and Outcomes

The participants will complete a pre-intervention survey and measure their household
food waste before beginning the 8-week intervention. At the completion of the intervention,
participants will complete a post-intervention survey and again measure their household
food waste. A purposive sample of participants, six from each cohort, will be recruited
to complete in-depth interviews at the end of the intervention. We will follow up with
all the participants 6-months after the intervention, where they will complete a 6-month
post-intervention survey and measure their household food waste. These measures are
described below.

For the pre- and post-intervention surveys, after viewing the study information page
for exempt research, the participants will proceed to a structured survey that will ask
about demographic characteristics and will obtain baseline information about motivation,
opportunity, and ability as they relate to food-waste prevention. To the extent possible, the
evaluation questions were replicated from existing surveys and tailored to this intervention,
including the specific content of each media asset. After completing the pre-intervention
survey, the participants will be provided a scale and food-waste diary and given a brief
training by a study researcher on measuring their home food waste. They will keep a
one-week food-waste diary, as described below. The participants will be asked to complete
a brief satisfaction survey after each program session.

The post-intervention assessment will occur at the end of the 8-week program. A sur-
vey that includes the baseline survey questions and additional post-intervention questions
will be sent to participants during the one-week period after their last intervention session.
In this post-intervention survey, the questions will assess program satisfaction, engagement,
recall, and comprehension of information, participants’ level of implementation of steps
recommended in the videos, further engagement with and shares of videos, reactions to the
intervention, and intention to continue engaging in food-waste prevention activities. Partic-
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ipants will again receive instructions on how to measure their food waste for one week. The
6-month follow-up assessment will include a similar survey and food-waste measurement.

For household food waste, the participants will measure their household food waste for
one week via self-report before and after participating in the remote community-based
class. The participants will be given a Taylor compact digital scale and trained on how to
measure their food waste. Our team will create a training video and instructions for how
to measure food waste at home and will provide visual reminders for key aspects of the
measurement, such as what to classify as “avoidable” vs. “unavoidable”. The participants
will be given a diary form and instructed that, before they or a household member discards
any household food waste to any destination including the sink and whether it is trim from
meat or produce, plate waste, prepared leftovers, spoiled food, etc., they should weigh the
food, describe what it is (fruit, vegetable, cooked grain, etc.), and indicate its type (trim
from cooking, spoiled food, leftovers, plate waste, or other), as well as their impression of
whether the food waste was unavoidable (example, fish innards) or avoidable (example,
spoiled milk from overbuying) through a simple coding system, taking a minute or less.
This requires discussion and buy-in from household members. The participants will again
be asked to participate in the food-waste assessment at the 6-month follow-up.

For sustainable dietary practices, at pre- and post-intervention, and the 6-month follow-
up, the participants will be asked to complete a brief dietary assessment to measure the
overall sustainability of their dietary practices. This assessment will be conducted using
Diet ID via their metric called Dietary Impacts on Environmental Measures (DIEM). The
DIEM metric helps us understand the environmental footprint of participants’ diets. Diet ID
is a novel pattern-recognition-based method that facilitates fast, user-friendly, and scalable
dietary assessment [20]. Participants will be prompted with two photos of diets and asked
which of the two is more like what they usually eat. Once they have chosen, the participants
will be prompted with another two photos and asked the same questions. Participants will
answer questions about their gender, height, weight, age, dietary restrictions/allergies,
and general physical activity level (low, moderate, high) before completing the dietary
assessment. No identifiable information will be collected by Diet ID.

For qualitative data collection, a purposive sample (n = 20) of intervention participants
will be recruited to maximize diversity across age, income, educational attainment, house-
hold size, and baseline pre-disposition for food-waste prevention. They will participate in
in-depth interviews after intervention completion to evoke priorities, values, and wisdom
related to food-waste prevention; reactions to the intervention; and effects on motivations,
opportunities, and abilities, as well as barriers and facilitators for continued engagement in
food-waste prevention behaviors, and potential co-benefits for other outcomes as well as
undesired tradeoffs and spillovers. Interviews will be led by an experienced qualitative re-
searcher, will be conducted on HIPPA-compliant Zoom, will last approximately 30–45 min,
and will be audio-recorded and transcribed verbatim.

2.4.4. Data Analyses

Descriptive characteristics of our study sample will be calculated as means ± stan-
dard deviations, frequencies, chi-square contingency analyses, and standardized residuals,
unless otherwise noted. Changes in food-waste prevention behaviors, discards, motivation,
opportunity ability, potential economic and nutrition-related savings, and DIEM score will
be analyzed as continuous or categorical variables. Mixed factorial analyses of covariance
(ANCOVA) with repeated measures will be used to determine whether mean differences
exist in participant satisfaction, engagement, comprehension, changes in knowledge and
planned behaviors, and food-waste variables based on socio-demographic (age, race and
ethnicity, marital status, education, and income) and household-related characteristics
measured at baseline. Differences will be estimated for all categorical variables using
McNemar’s exact significance probability testing for paired nominal data. All quantitative
statistical analyses will be accomplished using IBM SPSS Statistics. As the purpose of
proof-of-concept studies is to determine whether the intervention merits more costly testing
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using a randomized controlled trial design, small sample sizes are acceptable because
clinical, not statistical, benefit is sought.

For qualitative data, the interviews will be analyzed using content analysis based
on a deductive–inductive approach. First, interview segments related to the drivers of
food-waste prevention (motivation, opportunity, and ability) will be identified. For each
driver, themes will be identified inductively.

In this study, once the quantitative and qualitative data are analyzed separately, the
data will then be merged together to have a greater understanding of the effects of the
intervention. This will allow discongruence and congruence between both sets of data to
emerge. We will report the mixed methods results with joint displays.

2.4.5. Community Advisory Board

A community advisory board has been recruited from our community partners to
provide input into the design, content, guest-chef representation, and recipes of the videos.
The advisory board will meet quarterly via Zoom and in-person (hybrid model), and each
member will be paid an incentive for their participation.

2.5. Withdrawal

The study team does not anticipate circumstances under which participants would
need to be withdrawn from the research without their consent. Participants may elect to
leave the study at any time with no penalty. If a withdrawn participant completed the
study survey, their data may still be included in our analysis. Additionally, if participants
withdraw from the study before the end of data collection, they will not be compensated.

3. Potential Benefits and Risks of Study Participation

As with any study involving the collection of data, there is a risk of harm resulting
from a breach of privacy and/or confidentiality. If information linking participants to their
responses is inadvertently disclosed, we do not anticipate any significant harm to result
to participants. However, we will still secure the information we collect (as outlined in
the data-protection section) to minimize the probability of this risk. We will also maintain
feedback and discussion data in separate folders without individual identifiers. Once the
research study is complete and individually identifiable information is no longer necessary,
the key linking individuals to their responses will be destroyed, further reducing the
magnitude of this risk.

During the interviews, it is possible that some activities or questions will lead to
momentary embarrassment, discomfort, or unease. The probability and magnitude of
discomfort are not expected to be greater than participants would ordinarily encounter in
their everyday lives and will be disclosed during the informed consent process. We do not
anticipate any costs to participants for taking part in this study. We do not expect any of
our procedures will carry unforeseen risks to participants or individuals not participating
in the research.

There may be no direct benefit to participants of this research study, though they
may value the opportunity to participate in the class. The information collected may
benefit society by developing a novel intervention to enhance participants’ motivation,
opportunity, and ability to reduce consumer food waste. There are minimal risks associated
with this study. The probability and magnitude of discomfort are not expected to be greater
than participants would ordinarily encounter in their everyday lives and will be disclosed
during the informed consent process. The study procedures, particularly the food-waste
tracking, require an investment of time and effort.

4. Data Monitoring

The principal investigators will monitor and review the study progress, participant
safety, and the accuracy and security of the emerging data. All information collected in this
study will be kept confidential as required by law. Names will not be attached to the study
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participants and a master list, and the data elements and survey responses will be kept in
a secure and encrypted database, which can only be accessed by research team members.
Due to the low-risk nature of the intervention, a Data and Safety Monitoring Board has not
been formally established. All adverse events will be reported to the principal investigators
and reviewed by the study team to determine whether the study should be discontinued
due to participant safety. Quality assurance procedures will be implemented, including
rigorous attention to manual data cleaning, generation of monthly query reports, and
ranges and data validation checks.

5. Ethics and Dissemination
5.1. Consent

The consent process for each of the three types of evaluations will be the same. The
participants will complete a screening questionnaire to determine study eligibility. If
eligible, they will be directed to a study information sheet for exempt research. After
reading the information sheet for exempt research, proceeding to the survey will serve
as a proxy for informed consent. In the information sheet, the research team’s contact
information will be provided to the participant. Participants are encouraged to contact the
research team if there are any questions and will be given the opportunity to discuss the
study with their surrogates or think about it prior to agreeing to participate. They may
withdraw consent at any time throughout the study. A copy of the information sheet will
be emailed to participants for their records.

5.2. Confidentiality

Participant confidentiality is strictly held in trust by the investigators, study staff,
and the sponsor and their agents. The study protocol, documentation, data, and all
other information generated will be held in strict confidence. No information concerning
the study or the data will be released to any unauthorized third party without prior
written approval of the sponsor. The study monitor or other authorized representatives of
the sponsor may inspect all study documents and records required to be maintained by
the investigator.

Confidentiality will be protected by including only information needed to assess study
outcomes, minimizing to the fullest extent possible the collection of any information that
could directly identify participants, and maintaining all study information in a secure
manner. To ensure participant privacy and confidentiality, a unique study identifier will be
assigned to each participant. The data and records will be kept locked and secured, with
any computer data password protected. Protected health information (PHI) will not be
collected in this study. Therefore, we are requesting a waiver of HIPAA authorization. To
ensure privacy, all interviews will be conducted via HIPAA-compliant Zoom technologies.
Links to Qualtrics surveys will be encrypted. To protect the confidentiality of participant
responses, the data will be de-identified and unique identification numbers will be assigned
to participants.

5.3. Dissemination

We will disseminate the study findings through conference presentations and publica-
tions in peer-reviewed international journals. Only aggregate data without individually
identifiable information will be published. As this study is a feasibility study, the results
will be used to inform and develop a larger, adequately powered, randomized controlled
trial, if appropriate.

6. Results

This research investigates a highly scalable solution to strengthen consumers’ mo-
tivation, opportunity, and ability to reduce food waste at the locus where most wasted
food occurs by adapting professional culinary education interventions to the home kitchen.
This interdisciplinary project combines knowledge from the fields of culinary arts and sci-
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ence, education, consumer behavior, nutrition, environmental science, and public health to
provide low-friction interventions and flexible access to content that will resonate with con-
sumers. Rather than teaching home cooks through an overbearing and expensive didactic
approach, this intervention empowers home cooks to prevent and minimize food waste in
a way that is convenient, accessible, culturally appropriate, and scalable. This intervention
offers home cooks the opportunity for professional-level culinary education in a way that
saves money, utilizes cultural flavors, provides nutrition background information, and
builds confidence, all while reducing food waste.

This research also includes multiple innovative features, addressing critical research
gaps and pioneering new approaches:

1. Cooks as consumer educators, reflecting the NAS report highlighting the need to use
such influencers [4];

2. Bite-size videos, adapting food waste education to a social media-friendly modality
that many people use to learn about cooking today. This allows us to create or support
new or existing influencers, whose reach and appeal are hard to match through more
traditional research interventions;

3. Innovative application and assessment of motivation, opportunity, and ability (MOA)
metrics [11];

4. Innovation in a longer timeframe of follow-up and in comparing and contrasting the same
intervention in both community and population settings;

5. Direct measurement of waste.

7. Discussion

Wasted food is the largest component of the landfill and incineration stream [3], and
most of the waste generated remains at the consumer level [2]. Hence, the purpose of this
research protocol is to evaluate the feasibility, acceptability, and preliminary efficacy of
a household food-waste prevention and minimization intervention, which consists of a
culinary education video series for home cooks. The specific aims of this protocol are to
(1) assess the effects of the intervention at a population level across process (feasibility,
usage, acceptability, and satisfaction) and preliminary efficacy (motivation, opportunity,
and ability) metrics and (2) assess the effects of the intervention at a community level
across process (feasibility, usage, acceptability, and satisfaction) and preliminary efficacy
and exploratory (motivation, opportunity, ability, household food waste, and sustainable
dietary practices) metrics.

The evaluation seeks to understand intervention effects both when accessed voluntar-
ily in a population-based setting, and via a more intensive delivery as part of a program in
a community setting. Findings from the two distinct evaluation studies will be jointly dis-
cussed and triangulated to support larger conclusions about the intervention’s desirability,
impact on motivation, opportunity, ability, and food waste, and the potential directions for
further improvement. The intervention’s benefits may be both short and long term because
the skills and attitudes presented can shape ongoing kitchen practices and norms.

Final Considerations

Consistent with the protocol paper format, this paper does not present data but rather
the methodology (protocol) that will be used to investigate the stated aims. We anticipate
that the data analysis will help identify aspects of the intervention that are promising to
prevent and minimize wasted food on a larger scale and will inform policy and funding for
program interventions. Future publications will present the data and analysis from this
protocol, and future protocols will test additional promising interventions, as suggested by
our analysis in this study. If successful, the intervention will provide an affordable, scalable,
and highly adaptable component that could be integrated into a national food-waste
prevention campaign and other communication activities.



Foods 2024, 13, 2529 13 of 14

Author Contributions: Conceptualization: J.M.D., B.-J.M. and R.N.; Writing—original draft prepara-
tion: B.-J.M.; Funding acquisition J.M.D., R.N., B.-J.M. and R.S.; Writing—review and editing: B.-J.M.,
J.M.D., R.N., D.S., D.F., R.S., L.M. and A.M. All authors have read and agreed to the published version
of the manuscript.

Funding: This study is funded by the United States Environmental Protection Agency, Science to
Achieve Results (STAR) Program, Grant Number 84053401.

Institutional Review Board Statement: This research protocol was approved by the Institutional
Review Boards at Drexel University under exempt status (IRB approval number: 2307010017) and
Johns Hop-kins University (IRB approval number: 28247) as not human subject research.

Informed Consent Statement: The consent process for each of the three types of evaluations will be
the same. The participants will complete a screening questionnaire to determine study eligibility. If
eligible, they will be directed to a study information sheet for exempt research. After reading the
information sheet for exempt research, proceeding to the survey will serve as a proxy for informed
consent. In the information sheet, the research team’s contact information will be provided to the
participant. Participants are encouraged to contact the research team if there are any questions and
will be given the opportunity to discuss the study with their surrogates or think about it prior to
agreeing to participate. They may withdraw consent at any time throughout the study. A copy of the
information sheet will be emailed to participants for their records.

Data Availability Statement: The original contributions presented in the study are included in the
article, further inquiries can be directed to the corresponding author.

Conflicts of Interest: The authors declare that the research was conducted in the absence of any
commercial or financial relationships that could be construed as a potential conflict of interest.

References
1. Yahia, E. (Ed.) Preventing Food Losses and Waste to Achieve Food Security and Sustainability; Burleigh Dodds Science Publishing:

London, UK, 2019. [CrossRef]
2. UN Environment Programme. UNEP Food Waste Index Report 2021. Available online: https://www.unep.org/resources/

report/unep-food-waste-index-report-2021 (accessed on 1 August 2024).
3. US EPA. From Farm to Kitchen: The Environmental Impacts of U.S. Food Waste. Available online: https://www.epa.gov/land-

research/farm-kitchen-environmental-impacts-us-food-waste (accessed on 1 August 2024).
4. Committee on a Systems Approach to Reducing Consumer Food Waste; Board on Environmental Change and Society; Food and

Nutrition Board; Division of Behavioral and Social Sciences and Education; Health and Medicine Division; National Academies
of Sciences, Engineering, and Medicine. A National Strategy to Reduce Food Waste at the Consumer Level; Schneeman, B.O., Oria, M.,
Eds.; National Academies Press: Washington, DC, USA, 2020; p. 25876. [CrossRef]

5. Block, L.G.; Keller, P.A.; Vallen, B.; Williamson, S.; Birau, M.M.; Grinstein, A.; Haws, K.L.; La Barge, M.C.; Lamberton, C.; Moore,
E.S.; et al. The Squander Sequence: Understanding Food Waste at Each Stage of the Consumer Decision-Making Process. J. Public
Policy Mark. 2016, 35, 292–304. [CrossRef]

6. van Geffen, L.; van Herpen, E.; van Trijp, H. Household Food Waste—How to Avoid It? An Integrative Review. In Food Waste
Management: Solving the Wicked Problem; Närvänen, E., Mesiranta, N., Mattila, M., Heikkinen, A., Eds.; Springer International
Publishing: Cham, Switzerland, 2020; pp. 27–55. [CrossRef]

7. Le Borgne, G.; Sirieix, L.; Valette-Florence, P.; Costa, S. Adopting Waste-Prevention Routines: The Role of Consumer Concern for
Food Waste. Appetite 2021, 163, 105188. [CrossRef] [PubMed]

8. Romani, S.; Grappi, S.; Bagozzi, R.P.; Barone, A.M. Domestic Food Practices: A Study of Food Management Behaviors and the
Role of Food Preparation Planning in Reducing Waste. Appetite 2018, 121, 215–227. [CrossRef] [PubMed]

9. Ajzen, I. The Theory of Planned Behavior. Organ. Behav. Hum. Decis. Process. 1991, 50, 179–211. [CrossRef]
10. Triandis, H.C. Subjective Culture and Interpersonal Relations Across Cultures. Ann. N. Y. Acad. Sci. 1977, 285, 418–434. [CrossRef]
11. Ölander, F.; Thøgersen, J. Understanding of Consumer Behaviour as a Prerequisite for Environmental Protection. J. Consum.

Policy 1995, 18, 345–385. [CrossRef]
12. Wolfson, J.A.; Lahne, J.; Raj, M.; Insolera, N.; Lavelle, F.; Dean, M. Food Agency in the United States: Associations with Cooking

Behavior and Dietary Intake. Nutrients 2020, 12, 877. [CrossRef] [PubMed]
13. Hersch, D.; Perdue, L.; Ambroz, T.; Boucher, J.L. The Impact of Cooking Classes on Food-Related Preferences, Attitudes, and

Behaviors of School-Aged Children: A Systematic Review of the Evidence, 2003–2014. Prev. Chronic Dis. 2014, 11, E193. [CrossRef]
[PubMed]

14. Dyen, M.; Sirieix, L. How Does a Local Initiative Contribute to Social Inclusion and Promote Sustainable Food Practices? Focus
on the Example of Social Cooking Workshops. Int. J. Consum. Stud. 2016, 40, 685–694. [CrossRef]

https://doi.org/10.1201/9780429266621
https://www.unep.org/resources/report/unep-food-waste-index-report-2021
https://www.unep.org/resources/report/unep-food-waste-index-report-2021
https://www.epa.gov/land-research/farm-kitchen-environmental-impacts-us-food-waste
https://www.epa.gov/land-research/farm-kitchen-environmental-impacts-us-food-waste
https://doi.org/10.17226/25876
https://doi.org/10.1509/jppm.15.132
https://doi.org/10.1007/978-3-030-20561-4_2
https://doi.org/10.1016/j.appet.2021.105188
https://www.ncbi.nlm.nih.gov/pubmed/33705892
https://doi.org/10.1016/j.appet.2017.11.093
https://www.ncbi.nlm.nih.gov/pubmed/29155173
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1111/j.1749-6632.1977.tb29370.x
https://doi.org/10.1007/BF01024160
https://doi.org/10.3390/nu12030877
https://www.ncbi.nlm.nih.gov/pubmed/32213985
https://doi.org/10.5888/pcd11.140267
https://www.ncbi.nlm.nih.gov/pubmed/25376015
https://doi.org/10.1111/ijcs.12281


Foods 2024, 13, 2529 14 of 14

15. Lindgren, E.; Harris, F.; Dangour, A.D.; Gasparatos, A.; Hiramatsu, M.; Javadi, F.; Loken, B.; Murakami, T.; Scheelbeek, P.; Haines,
A. Sustainable Food Systems—A Health Perspective. Sustain. Sci. 2018, 13, 1505–1517. [CrossRef] [PubMed]

16. Murad, M.; Alford, A.-M.; Davis, K. Farm to Future: A Virtual Summer Nutrition Culinary Camp for Kids. J. Nutr. Educ. Behav.
2021, 53, 445–448. [CrossRef] [PubMed]

17. Finnish Home Economics Teachers Enabling Sustainability and Consumer Skills for Young People. Available online: https:
//helda.helsinki.fi/items/6fa0f84b-d3fe-461b-91ff-2252fe4797f4 (accessed on 1 August 2024).

18. Renwick, K. Why Home Economics Classes Still Matter. 2018. Available online: https://policyoptions.irpp.org/magazines/june-
2018/why-home-economics-classes-still-matter/ (accessed on 1 August 2024).

19. Cameli, M.; Novo, G.; Tusa, M.; Mandoli, G.E.; Corrado, G.; Benedetto, F.; Antonini-Canterin, F.; Citro, R. How to Write a Research
Protocol: Tips and Tricks. J. Cardiovasc. Echogr. 2018, 28, 151–153. [CrossRef] [PubMed]

20. Bernstein, A.M.; Rhee, L.Q.; Njike, V.Y.; Katz, D.L. Dietary Assessment by Pattern Recognition: A Comparative Analysis. Curr.
Dev. Nutr. 2023, 7, 101999. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1007/s11625-018-0586-x
https://www.ncbi.nlm.nih.gov/pubmed/30546484
https://doi.org/10.1016/j.jneb.2020.10.006
https://www.ncbi.nlm.nih.gov/pubmed/33189585
https://helda.helsinki.fi/items/6fa0f84b-d3fe-461b-91ff-2252fe4797f4
https://helda.helsinki.fi/items/6fa0f84b-d3fe-461b-91ff-2252fe4797f4
https://policyoptions.irpp.org/magazines/june-2018/why-home-economics-classes-still-matter/
https://policyoptions.irpp.org/magazines/june-2018/why-home-economics-classes-still-matter/
https://doi.org/10.4103/jcecho.jcecho_41_18
https://www.ncbi.nlm.nih.gov/pubmed/30306017
https://doi.org/10.1016/j.cdnut.2023.101999
https://www.ncbi.nlm.nih.gov/pubmed/37807976

	Introduction 
	The Consumer Food-Waste Paradox 
	Theoretical Underpinnings of Household Food-Waste Prevention 
	Cooking Education as a Tool for Reducing Household Food Waste 
	Specific Aims 

	Methods 
	Intervention 
	Population Intervention 1 
	Overview 
	Study Population and Recruitment 
	Data Collection and Outcomes 

	Population Intervention 2 
	Overview 
	Study Population and Recruitment 
	Data Collection and Outcomes 
	Data Analyses for Population Interventions 1 and 2 

	Community Intervention 
	Overview 
	Study Population and Recruitment 
	Data Collection and Outcomes 
	Data Analyses 
	Community Advisory Board 

	Withdrawal 

	Potential Benefits and Risks of Study Participation 
	Data Monitoring 
	Ethics and Dissemination 
	Consent 
	Confidentiality 
	Dissemination 

	Results 
	Discussion 
	References

