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A B S T R A C T   

In the United States, typical dietary patterns are not necessarily healthy and sustainable. In order to shift diets, 
we need to provide support to individuals in a way that reflects what matters most to them. In this study, we 
aimed to identify the considerations that are most important to individuals regarding food-related decisions, and 
to determine how those considerations relate to specific foods, with a focus on health and environmental sus
tainability. In a sequential mixed-methods design, we first conducted 27 semi-structured interviews with par
ticipants in California and Nebraska. These interviews included a free-listing activity, where we used a technical 
construct of salience, Smith’s S Index, to identify the considerations that were most important to our participants. 
We followed up with 20 of those participants to complete a pile-sorting survey, where participants sorted and 
rated 42 food items for price, taste, health, convenience, familiarity, and environmental impact. Our findings 
showed that the most salient considerations cited by our participants were price, health, taste, and time. There 
was consensus for how participants rated the foods for price, taste, convenience, and familiarity. However, there 
was only weak consensus for how participants rated the foods for health impact, and no consensus for how 
participants rated the foods for environmental impact. There was also disagreement on how to sort new plant- 
based products intended to replace or substitute meat and other animal-based foods. These findings have im
plications for how to communicate about healthy and sustainable diets. They highlight conflicting consider
ations, disagreement in classification of new products, and limited consensus for perceived health and 
environmental impact of foods, which present challenges to the achievement of diets that are healthy and 
environmentally sustainable in the United States.   

1. Introduction 

Calls proposing the need for healthy diets from sustainable food 
systems are increasingly common (IPCC, 2019; Searchinger et al., 2018; 
Willett et al., 2019). Consumer demand is a key driver to the achieve
ment of such diets (Macdiarmid et al., 2012; Searchinger et al., 2018). 
However, in North America and the United States, the current average 
consumption patterns exceed recommendations for foods such as red 
and processed meats and starchy vegetables, and are below recom
mendations for foods such as fish, fruits, vegetables, legumes, whole 
grains, and nuts (Dietary Guidelines Advisory Committee, 2020; Willett 
et al., 2019). Such diets are not aligned with healthy and sustainable 

dietary patterns, which are more plant-based. Although consumption of 
red and processed meats has decreased in the United States in the past 
decade (Neff et al., 2018), there are still major challenges to achieving 
healthy and sustainable diets. 

Effective dietary recommendations require an understanding of what 
matters most to people when they make diet-related decisions and the 
tradeoffs they make related to those decisions. Consumer surveys from 
the United States and other high-income country settings show that 
price, quality, taste, and health are the most important considerations 
that influence food choice (Ranganathan et al., 2016; Rosenfeld & 
Tomiyama, 2020; Stoll-Kleemann & Schmidt, 2017). Cost and health are 
among the principal reasons that consumers reduced meat consumption 
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in the United States (Neff et al., 2018). When individuals make decisions 
about the foods they consume, they consciously and unconsciously make 
mental calculations between these considerations (Sobal & Bisogni, 
2009). Despite the complexity of consumer decision making, previous 
studies have primarily evaluated decision-making considerations iden
tified by the researchers without soliciting participant input or evalu
ating how considerations relate to one another and to different types of 
foods. 

Knowledge, attitudes, habits, and social norms influence how people 
think about and perceive different foods (Hardcastle et al., 2015; Mon
terrosa et al., 2020; Sobal & Bisogni, 2009). Mental models, or “ways of 
knowing,” about food are largely cultural and social phenomenon 
(Godfray et al., 2018; Marteau 2017). These models relate to shared 
cognitions and feelings, social identities, and social situations (Bekker 
et al., 2017; Cheah et al., 2020). As such, efforts to achieve healthy and 
sustainable diets need to reflect individuals’ shared values and percep
tions, as these might differ from scientifically-driven classifications and 
priorities. This approach involves targeting nutrition recommendations 
and information in an ‘emic’ way that resonates with participants’ views 
and experiences, and allowing for exploration and accounting of shared 
perceptions (Pelto et al., 1980; Tumilowicz et al., 2015). 

Capturing mental models require tools that examine these con
structs. These tools include ethnographic techniques such as free listing, 
which can be used to elicit relevant elements in a domain, and pile 
sorting, which can be used to assess categories and the relationships 
between items in a domain from the perspective of participants (Ares 
et al., 2015; Libertino et al., 2012). Such tools have been used in the field 
of nutrition to examine perceptions about foods (Corral-Terrazas et al., 
2002; Hough & Ferraris, 2010; Kalra et al., 2018), food and packaging 
characteristics (Ares & Deliza, 2010), habits and meal patterns (Lib
ertino et al., 2012; Rojas-Rivas et al., 2020; de Morais Sato etal., 2019), 
health (Ross et al., 2002), and nutrition information (Fox, Pelto, Bar, 
et al., 2018; Fox, Pelto, Rasmussen, et al., 2018). These tools have also 
been used to examine consumers’ perceptions about sustainability 
(Barone et al., 2020) and to explore how consumers assessed health
fulness and environmental friendliness of protein products (Lazzarini 
et al., 2016). These methods help identify information about underlying 
perceptions and mental representations that might be difficult to obtain 
directly through an interview or survey (Barone et al., 2020; Doherty & 
Nelson, 2010) and capture similarities and differences between groups 
of people (Fox, Pelto, Rasmussen, et al., 2018; Guerrero et al., 2012). 
Such information can be used to improve the content and design of 
nutrition interventions, including those promoting healthy and sus
tainable diets, to better reflect the perspectives of target populations. 

In this study, we aimed to explore the mental models involved in 
food decisions and identify challenges and opportunities involved in 
shifting towards healthy and sustainable diets. We were not interested in 
capturing consumption patterns themselves; rather, we aimed to iden
tify both shared and disparate meanings that informed consumers’ food- 
related perceptions and decisions, including those related to health and 
sustainability. We used focused ethnographic methods to examine the 
considerations that were most important to individuals about their food 
decisions. We add to recent literature examining the shared and 
perceived health and environmental impacts of specific foods (Lazzarini 
et al., 2016) by incorporating additional salient considerations of par
ticipants’ food decisions (e.g., price, taste, etc.). We aimed to answer the 
following questions: What are the most salient considerations that in
fluence food-related decisions? How are different foods classified, and 
how do those classifications and foods relate to participants’ identified 
considerations, including those related to health and environmental 
sustainability? 

2. Methods 

2.1. Study design 

In a sequential mixed methods design, we first conducted individual 
semi-structured interviews to contextualize individuals’ eating de
cisions, with a particular focus on decisions about meat, other animal 
source foods, and plant-based proteins (e.g., Impossible™ burger, le
gumes, etc.). We were interested in capturing the tradeoffs that in
dividuals considered with regard to their consumption practices. The 
interview included a free listing activity (Weller & Romney, 1988), 
where we used a technical construct of salience, Smith’s Salience (S) 
Index, to identify the most important factors that individuals considered 
when deciding what foods to purchase and eat. The interviews were 
later followed by a pile sorting survey (Weller & Romney, 1988) to 
explore how people viewed the identified considerations in relation to 
specific foods and food groups, and whether these views were shared by 
participants. 

2.2. Study participants 

We purposively selected two geographic regions for this research: 
northern California and southeastern Nebraska. We selected these re
gions because they represented regions in the United States with high 
meat production and consumption (Guenther et al., 2005; USDA, 2018), 
and openness to discussions about climate change and mitigation stra
tegies (Baldassare et al., 2018; Wilhite & Morrow, 2016). These regions 
also provided an opportunity to explore different social, economic, and 
political perspectives. 

We recruited a convenience sample of participants in the afore
mentioned regions via printed and online newspaper advertisements, 
online classified advertisements (Craigslist.org), and email invitations to 
university communities and extension associates. The advertisements 
and email flyers included a project-specific email address and telephone 
number to contact the study team; individuals used these contacts to 
indicate their interest in the study. The study team reached out to these 
individuals to screen eligibility and coordinate a time for the interview, 
if eligible. We included participants who were 18 years of age or older, 
spoke English, and lived in California or Nebraska; we excluded par
ticipants who lived outside of California or Nebraska and did not meet 
the eligibility criteria. After a first round of recruitment, we had a larger 
number of respondents from urban areas and, therefore, in subsequent 
recruitment efforts specifically targeted rural areas to ensure represen
tation from rural communities. We recruited participants for the second 
stage of research from our initial participant sample: at the end of each 
interview, we asked participants if they would be interested in joining 
the pile sorting survey. 

From August 2018 to February 2019, we recruited 27 participants for 
the semi-structured interviews. We estimated that we would need 
approximately 10–15 individuals in each region to reach theoretical 
saturation in the qualitative interviews and free lists (Fugard & Potts, 
2015). We recruited 16 participants from California and 11 participants 
from Nebraska. All interview participants’ names were replaced with 
pseudonyms. We estimated that we would need approximately 20 in
dividuals to capture the normative patterns of our participants in the 
pile sorting survey (Weller & Romney, 1988). We enrolled 20 partici
pants for the pile sorting survey from June to July 2019. 

All participants provided consent before their enrollment in the 
study. We obtained oral consent for the semi-structured interviews, and 
electronic consent for participants of the pile sorting survey. Ethical 
approval was granted by the Johns Hopkins Bloomberg School of Public 
Health Institutional Review Board in Baltimore, Maryland. We provided 
participants a $25 gift card to thank them for their participation at each 
stage of the study (i.e., the interview, the survey). 
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2.3. Data collection 

2.3.1. Semi-structured interviews (including free listing) 
To achieve our first aim related to identifying individuals’ eating 

decisions and the factors that influence what they purchase and eat, we 
conducted individual semi-structured interviews. Three members of the 
study team (EF, CD, RM) conducted the interviews via telephone 
following a semi-structured interview guide. The interviews lasted 
30–60 min. During each of the interviews, we asked the participants a 
series of open-ended questions about their eating patterns, the consid
erations they make when deciding what foods to include in their diet, 
how their diet has shifted over time, and where they get information 
about foods they should eat. We specifically probed about participants’ 
perspectives on health and sustainability, their meat consumption and 
experiences with plant-based meat alternatives, and the tradeoffs they 
made with regard to their consumption practices. We audio recorded all 
interviews with participants and recorded notes during the interviews to 
facilitate data analysis. 

The interview guide also included a free-listing activity to elicit a list 
of considerations that individuals thought about when deciding what 
foods to purchase and eat (e.g., price, health, taste, etc.). Free listing is 
an ethnographic technique used to define a set of related words and 
concepts, at the same level of contrast, that describe a subject matter of 
interest (Weller & Romney, 1988). We asked participants “When 
choosing what foods to buy and eat, what are all of the things that are 
considered?” and probed for additional considerations, including asking 
“Are any of these considerations moral or ethical considerations?” and 
following up to have participants explain what that phrase meant for 
them. We recorded the order that items were listed on the interview 
guide. We prompted participants to describe the meaning of each 
consideration and how they thought that consideration influenced food 
decisions and, specifically, decisions about consuming meat. 

2.3.2. Pile sorting survey 
We conducted an online pile-sorting survey to achieve our second 

aim of exploring the relationship between factors identified in the free- 
listing activity and specific foods and food groups. Pile sorting is an 
ethnographic technique used to provide insight into how people 
conceptually organize information and relationships between items 
(Weller & Romney, 1988). We used a web-based data acquisition tool, 
OptimalSort (Optimal Workshop Limited, 2019), to facilitate the remote 
sorting task. We provided the participants with a link to the online 
pile-sorting survey, which lasted 30–45 min. We asked the participants 
to sort 42 food items (Table 1). The food items represented commonly 
consumed foods that were discussed during the semi-structured in
terviews, including meat, other animal source foods, and plant-based 
proteins (e.g., Impossible™ burger, legumes, etc.). We also included 

novel products such as in-vitro meat, given on-going discussions about 
such products in the context of sustainable diets. In an open-sorting task, 
we first asked the participants to sort the foods into groups of foods that 
were similar to one another, using as many or as few piles as they 
wanted. The participants were asked to label the groups they created. 
Using the considerations generated from the free-listing activity and in a 
closed-sorting task (where we pre-identified the number and labels of 
the piles), we then asked participants to rate each food item on a four-to 
five-point scale (e.g., price: very expensive, somewhat expensive, 
somewhat inexpensive, very inexpensive). Participants were allowed to 
indicate “I don’t know” for items with which they were less familiar. 
Participants rated for price, taste, convenience, familiarity, health 
impact, and environmental impact (Supplementary Material, Table S1). 

2.4. Data analysis 

2.4.1. Semi-structured interviews (including free listing) 
All audio recordings were transcribed verbatim by a transcription 

service (Production Transcripts) and spot-checked for fidelity to the 
recordings by the first author. Using content analysis (Holsti, 1969), the 
research team (EF, CD) developed a preliminary codebook using the 
items identified in the free-listing exercise, as well as participants’ ex
planations about their eating decisions and experiences. We used the 
codebook to complete line-by-line coding of the transcripts using NVivo 
version 11.4.3 (QSR, 2017). We reanalyzed the transcripts as new con
cepts emerged in an iterative process. 

To analyze the results from the free-listing activity related to the 
considerations individuals make when deciding what foods to purchase 
and eat, we compiled all considerations following free-listing analysis 
procedures (Weller & Romney, 1988). We (EF, CD, SD) used the content 
from the interview transcripts to understand participants’ meaning of 
the cited items and, when relevant, consolidated terminology (Supple
mentary Material, Table S2). If there were any duplicates in an indi
vidual participant’s list, we used the first mention for the analysis. Using 
FLARES version 1.0 (Wencélius et al., 2017), we determined data satu
ration by identifying the point at which an additional participant added 
no new items to the list, and item salience by using Smith’s Salience (S) 
Index to account for frequency and order of mention across participants. 
Smith’s S Index is a technical construct used to analyze free-listing data 
calculated with the formula Sj = {

∑
[(Li–Rj + 1)/Li]}/N (where Li rep

resents the length of the list for informant i, Rj represents the rank of the 
message j in that list, and N represents the total number of participants) 
(Smith & Borgatti, 1997). Scores for Smith’s S Index range from 0.0 to 
1.0 (Borgatti & Halgin, 2013). Items with a low salience (closer to 0.0) 
represent items that were mentioned last in participants’ lists and with 
low frequency, and those with a high salience (closer to 1.0) represent 
items that were mentioned first in participants’ lists with a high fre
quency (Sutrop, 2001). 

2.4.2. Pile sorting survey 
To analyze the results of the pile-sorting survey and explore how 

foods related to one another, we first analyzed the open-sorting task 
(where participants sorted the foods into piles that made sense to them). 
The participants’ responses were tabulated into a 42-by-42 food-item 
proximity matrix in which each cell in the matrix represented the pro
portion of people who grouped each message-pair together (Borgatti & 
Halgin, 2013; Kruskal & Wish, 1978). We used non-metric multidi
mensional scaling (MDS) to display the results using UCINET v6.614 
(Borgatti et al., 2002). Food items closer together on the MDS plot were 
viewed as more similar and more often grouped together by partici
pants, and food items at a greater distance from one another were 
viewed as dissimilar and not often grouped together. To determine the 
goodness-of-fit of the two-dimensional MDS plot to the proximity ma
trix, we determined that the Kruskal Stress test cutoff for 42-sorted 
food-items needed to be below 0.356 as noted by Sturrock and Rocha 
(2000). The clusters of food-items were determined using hierarchical 

Table 1 
List of 42 food items that participants sorted during the pile sorting survey.  

Bacon Falafel Instant ramen 
noodles 

Refried beans 

Baked ham Fish sticks Lentil soup Rice 
Bean tacos Fried chicken Lima beans Roasted 

chicken 
Beef hamburger Grass-fed beef 

burger 
Macaroni and cheese Sausage 

Black beans Green salad Mushroom-beef 
burger 

Scrambled 
eggs 

Bread Grilled chicken Nuts and seeds Spaghetti 
Cheese Grilled salmon Peanut butter Steak 
Chicken 

sandwich 
Hard-boiled eggs Pizza Veggie burger 

Chickpeas Hot dogs Plant-based milk Yogurt 
Cow’s milk Impossible™ 

burger 
Portobello 
mushroom  

Deli meat In-vitro meat 
burger 

Quinoa   
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cluster analysis and the best-merge method for studies with fewer than 
30 participants (Optimal Workshop Limited, 2019). The clusters were 
labeled using the common labels identified by participants in the survey. 

To identify whether the considerations people make about what 
foods to buy and eat were shared among participants and related to 
specific foods and food groupings, we analyzed the closed-sorting task 
(where participants sorted the foods into the pre-defined rating cate
gories). To determine the rating dimensions, we used the most salient 
considerations listed by the participants in the free-listing activity, 
identified by the natural break in a scree plot of the considerations listed 
from most to least salient (Supplementary Material, Fig. S1), as well as 
considerations related to the environment given our interest in healthy 
and environmentally sustainable diets (Weller & Romney, 1988). 

We conducted consensus and property-fitting (PROFIT) analyses of 
the rating data using UCINET v6.614 (Borgatti et al., 2002). The 
consensus analysis assessed whether there was agreement (or not) across 
participants for how they rated certain food items for different consid
erations (Weller & Romney, 1988). Consensus was determined when the 
first eigenvalue in a principal components analysis of the rating data 
across participants explained most of the variance in the sample (Garro, 
1986). We used a ratio between the first and second eigenvalues of 
>3.0:1 for consensus, 2.0 to 2.9:1 for weak consensus, and <2.0:1 for no 
consensus (Caulkins, 2004; Romney et al., 1987). We used PROFIT 
analysis to determine whether the rated free-listing considerations that 
had consensus could be used to understand the axes of the MDS plot. We 
computed this by calculating the vector coordinates of the aggregated 
rating data, and assessing the fit of the vector to the MDS plot co
ordinates; R-squared values > 0.9 with corresponding p < 0.01 indi
cated a strong fit of the vector to the MDS plot (Borgatti et al., 2002). 

3. Results 

3.1. Participant characteristics 

Twenty-seven participants were recruited for the semi-structured 
interview and free-listing activity. Participants’ ages ranged from 21 
to 70 years, with an average of 48 (SD ± 13.5) years. The majority of 
participants were female, White (non-Hispanic), urban residents, and 
college-educated (Supplementary Material, Table S3). As determined by 
nonparametric statistical tests (Fisher’s exact test and Kruskal-Wallis H 
test), there were no statistically significant differences in the socio
demographic characteristics between the participants from California 
and the participants from Nebraska. 

3.2. What are the most salient considerations that influence food-related 
decisions? 

With regard to our first aim to identify what influenced the foods 
participants purchase and eat, participants collectively identified 21 
considerations (Table 2). Each participant listed a mean of 8.1 consid
erations (range: 3–15 considerations). All of the 21 considerations were 
listed by 6 participants; the remaining 21 participants added no further 
items to the list. We found no differences in the lists generated by the 
different sociodemographic characteristics or regional locations as 
determined by respondent-by-respondent proximity matrices for the 
different sociodemographic characteristic categories. 

Among the most salient items cited by our participants were price, 
health, taste and preference, and time (Table 2). These had a major in
fluence on the foods people selected for themselves, as well as for their 
families. As described by one participant, 

I get home and I have three nieces that are starving. So you have to 
find something very fast to cook them so that they’re not screaming. 
But you also want it to be good for them, healthy for them. So, if I can 
do a recipe with a few ingredients, and it turns out that (a) the family 
likes it, (b) I’ve got all the ingredients, and (c) it takes less than 30 

minutes to cook, I’m good to go; I’m going to cook that. (Mia, 58 
years) 

Despite health being ranked second based on it being listed 
frequently and early in the free-listing activity (Table 2), participants 
often discussed price, taste, and time as being more impactful consid
erations. As one participant explained, “I don’t think any of us would eat 
something that we think is healthy, but we don’t like the taste of it” 
(Amy, 43 years). The cost of a healthy diet and healthy foods was also 
viewed as a major barrier to consuming healthy foods. Healthy foods 
were viewed as “a little bit pricier” (Wendy, 37 years) and “expensive 
when you’re on the go” (Donna, 46 years), and price strongly influenced 
selection of foods, including those that were “not so great in nutrition … 
just because it keeps food in the cupboards” (Wendy, 37 years). 

We specifically probed for moral and ethical considerations during 

Table 2 
Considerations influencing what foods to purchase and eat from free-listing 
activity of 21 participants.  

Cited 
Considerations 

Meaninga Frequency Smith’s S 
Index 

Price Sales and coupons, price/cost of 
foods, affordability of foods, food 
budget 

25 0.7437 

Health “Balanced diet”, caloric content, 
food and food content related to 
health (e.g., cholesterol, sugar, 
salt), dieting, weight maintenance 

22 0.6337 

Taste and 
preferences 

Flavor of food, preferred brands 
because of taste, visual appeal of 
foods, smells of food, texture of 
foods, food that other friends and 
families prefer 

19 0.4974 

Time Time to prepare or procure food, 
purchase of fast food related to 
aspects of convenience 

15 0.4105 

Quality Brands preferred because of 
perceived quality, freshness of 
foods related to perceived quality, 
perceived nutrient composition, 
food processing 

13 0.2859 

Animal welfare Animal treatment, animal slaughter 19 0.1967 
Familiarity Comfort cooking or purchasing 

because have experience with food 
in past, including childhood 

7 0.1824 

Value How much a food or food purchase 
“carries through” or lasts, how 
filling food makes you feel 

7 0.1669 

Availability Physical availability (store or 
home), seasonality 

7 0.0942 

Environment Environmental considerations: 
greenhouse gas emissions, runoff, 
land, odors, pesticides 

6 0.0809 

Perishability How quickly food will go bad, 
packaging dates, how long a food 
can last (e.g., canned, frozen) 

2 0.0471 

Variety Not eating the same thing every day 3 0.0462 
Novelty Trying new foods 2 0.0434 
Packaging Packaging size or type, packaging 

that increases desire to purchase 
foods 

2 0.0378 

Religion Religious reasons for consuming a 
food (or not) 

6 0.0324 

Labor Labor considerations of food, fair 
trade 

5 0.0321 

Versatility Ingredient/food that can be used for 
many things 

1 0.0278 

Access Transportation, distance to store or 
food source from home or work 

1 0.0228 

Skills Skills needed to prepare foods 1 0.0216 
Local economy Food grown locally or regionally 3 0.0208 
Food safety Food safety considerations 1 0.0135  

a Meaning based on descriptions of participants during the semi-structured 
interviews. 
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the free-listing activity, which elicited considerations related to animal 
welfare, religious restrictions on eating certain foods, supporting the 
local economy (“buying local”), fair labor, and environmental concerns. 
Only 6 (22%) of our participants mentioned considerations that they 
thought were moral or ethical prior to the probe. Participants described 
not knowing how to operationalize ethical concerns because “it’s hard to 
tell from reading a label” (Tony, 30 years) and “we aren’t able to know 
where our meat comes from or how it was raised or anything like that” 
(Frank, 68 years) when at the grocery store. When discussing animal 
welfare, one participant indicated that it was difficult to operationalize, 

I don’t know enough about it [animal welfare] that I could exercise 
any real effective shopping choices, I don’t think, to help or hinder 
that. So at least consciously, I don’t really think there’s a lot of 
ethical considerations going into my food choices. (Carl, 46 years) 

Ethical considerations were often overshadowed by more salient 
considerations (such as price, taste, health, and time). Participants 
explained that, “Oftentimes, convenience and price end up outweighing 
any kind of ethical considerations I might have” (Omar, 30 years), and 
“Affordability is the biggest concern … you’re taking away from the 
environment, but you’re able to afford to even eat … it’s important to 
also have an affordable substitute” (Donna, 46 years). Considerations 
about ethical concerns were seen as coming from a place of privilege. As 
one participant stated, “I think though, honestly, that people that can 
consider those things are usually the people that can—from a monetary 
perspective—they can afford to think about those things” (Carl, 46 
years). Even among the subset of participants who cared deeply about 
ethical concerns related to food choice (e.g., animal welfare, fair trade), 
challenges related to price and convenience were cited as reasons par
ticipants were not able to act according to those concerns. These 
tradeoffs were noted by one participant, who said, 

I think it’s almost shameful how animals have been raised for food 
and still are probably, but I know some people are changing on that. 
And yes, foods cost more, but it’s bad for the environment. I can 
imagine it’s bad for the people working at these places because they 
feel it. They know what’s going on inside, and, you know, it’s just not 
right … I buy cage-free eggs and I buy organic when I can. So you 
know, it’s the price factor for me … When I’m feeling good, I’ll buy 
the better stuff, and if I’m feeling poor that day, then I say, well, I just 
can’t do it today. (Kimberly, 64 years) 

Given the focus on healthy and sustainable diets, we were also 
interested in understanding how these considerations related to per
ceptions about different types of meat products. As with more general 
food choices, health was particularly salient for the selection of different 
types of meat, and often outweighed other considerations, such as 
environment. As one participant shared, “I believe there’s a lot of people 
who feel that it [consuming less meat] is both the healthy and envi
ronmental thing to do. But, for myself, I’d say right now it’s more 
health” (Jason, 55 years). Many participants described selecting poultry, 
fish, and vegetarian options because they were viewed as “lean” and 
“healthy” compared to meats such as beef, which was viewed as “more 
fattening” (Amanda, 55 years). Participants often described health 
considerations for meat in terms of different nutrients, namely protein, 
fat, vitamins, and minerals. They also described eating meat in terms of 
feelings of satisfaction. One participant explained that when she 
consumed vegetarian meals, “Mentally I don’t feel as satisfied, but 
physically I feel okay … I’m so used to eating meat, that it feels like I’m 
missing out on something” (Donna, 46 years). 

Price of meat was also a major determinant; one participant 
explained that the price of “meat has gone up so much … So it [what I 
purchase] is depending what’s on sale” (Carrie, 45 years). Although 
poultry was described as being cheaper and beef as more expensive, 
price was more often associated with different cuts of meat. Participants 
explained that they “do a lot more of the ground hamburger, some of the 

microwave things like chicken nuggets and things like that, not a lot of 
the higher-end prices of meat, not steaks and that type of thing” (Jeanne, 
48 years). Participants explained that identifying suitable substitutes 
and alternatives, including recommendations for different types of meat, 
needed to account for affordability. 

3.3. How are different foods classified? 

To achieve our second aim to explore the relationship between 
salient considerations that influenced food-decisions and how those 
related to specific foods, we needed to first determine how participants 
classified different foods. We achieved this through the open-sorting 
task. On average, participants created an average of 5.7 (SD ± 3.9) 
groups. The 2-dimensional MDS plot had a good fit to the proximity data 
with a stress value of 0.168 (cutoff = Kruskal stress test <0.356) (Fig. 1), 
and there was limited variability in how participants sorted (Supple
mentary Material, Table S4). With the use of hierarchical cluster analysis 
(Supplementary Material, Fig. S2), we identified 12 clusters. We used 
the explanations provided by participants to label the cluster groupings. 
The 6 main clusters aligned with food groups: meats and fish, eggs, 
dairy, grains, plant proteins, and other vegetables. There were 6 food 
items that did not correspond to any of these aforementioned groupings, 
and which were characterized as their own groups: macaroni and 
cheese, pizza, plant-based milk, instant ramen noodles, Impossible™ 
burger, and in-vitro meat burger. 

Notably, in our study, products intended to serve as alternatives to 
meat and animal-based products, such as the Impossible™ burger, in- 
vitro meat burger, and plant-based milk, fell into their own categories. 
Based on our observations of how participants grouped these foods, 
there are two reasons for this in our study. First, approximately half of 
our participants grouped these food items on their own and classified 
them as dissimilar to other foods that the participants were asked to sort. 
For the other half of our participants, there was lack of agreement about 
how to classify these food items, with some participants grouping these 
foods in one category (e.g., meat or dairy), and other participants 
grouping them in a different category (e.g., plant proteins). These 
grouping patterns resulted in these foods falling between groupings on 
the MDS map (Fig. 1). Although some participants grouped and labeled 
these products as plant-based substitutes during the open-sorting exer
cise, others labeled them as “not whole food”, “weird”, “won’t eat”, 
“waste of time”, etc. As such, for some of our participants, these foods 
are not aligned with existing preferences and classifications that they 
have for foods. 

When asked about plant-based meat alternatives during the semi- 
structured interviews (e.g., Impossible™ meats, Beyond Burger™, in- 
vitro meat), participants explained that some of these products 
seemed overly processed and like poor imitations of meat. Some par
ticipants expressed strong distaste for them. One participant explained, 

I call them “fake products.” They’re just like something that they try 
to make look like something, right, and I’m thinking, well, even if it’s 
supposed to be so-called healthy, it’s highly processed, so what’s 
really the point, right? (Christina, 55 years) 

Many participants described not knowing how to think about some of 
these food products as they were “futuristic” and raised concerns and 
fears about “issues down the road” (Mia, 58 years). Although some 
participants had tried plant-based meat alternatives and found them to 
appeal to their taste preferences, they were not viewed as replacements 
or equivalents, per se. As one participant explained, “I’ve had it, and it is 
delicious, but is it a complete substitute for regular beef for me? No … It 
tastes good enough, but has it made me completely stop eating meat? 
No, it hasn’t” (Mary, 35 years). Some participants regarded these foods 
negatively in terms of taste and texture. For instance, 

I don’t know why they try to make a meat patty look like a meat 
patty, but it just didn’t taste or look very good. And then all the stuff 
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that’s made with tofu, to try to make phony meat, also don’t taste 
very good. So those are things that are very unappealing I guess … 
mostly because of taste and texture. I think it’s more the texture that 
really gets me. (Amanda, 55 years) 

Overall, there were mixed sentiments about these foods and lack of 
agreement about how to classify them among the participants we 
interviewed. 

3.4. How do foods and food classifications relate to participants’ 
identified considerations? 

We evaluated the closed-sorting (rating) task to achieve our second 
aim to explore the relationship between salient considerations that 
influenced food-decisions and how those related to specific foods. The 
average ratings for price, taste, convenience, familiarity, health, and 
environment for each food item are included in the Supplementary 
Materials, Table S5. Based on the findings of the consensus analysis, 
participants shared consensus for how they rated foods for price, taste, 
convenience, and familiarity (Table 3). There was weak consensus for 
how participants rated foods for their health impact and no consensus 
for how participants rated foods for their environmental impact 
(Table 3). This means that, among our participants, there was not a 
shared view on how foods were characterized for their health and 
environmental impact. Rather, there was more than one way (or mental 
model) to explain how people connected the 42 food items in our study 
to health and the environment. 

Data from our qualitative interviews support the idea that people 
have different ways of understanding health and the environment, and 
the relationship of these considerations to different foods. Participants 
themselves even understood that there were various ways of under
standing these considerations. As one participant noted, 

Fig. 1. Multi-dimensional scaling (MDS) map and clusters of participants’ pile sorts of 42 food items. 
The figure represents the MDS map of the sorted 42 items from the 20 participants. It represents how our participants conceptualized or cognitively organized the 
different foods they were asked to sort. The Kruskal stress test indicates that this two-dimensional MDS map is a good fit for the data, as it is less than the cutoff of 
0.356. The distance between the food items indicates how closely the food items relate to one another—the greater the distance between food items indicates that 
they are less similar to one another; the shorter the distance between food items indicates that they are more similar to one another. For instance, hard-boiled egg and 
scrambled egg are closely related to one another. They are conceptualized as being more similar to deli meat than they are to falafel. We used hierarchical cluster 
analysis and participants’ explanations of their groupings to label the clusters of foods. Individual food items that were not part of the labeled clusters (e.g., 
Impossible™ burger) meant that the food item was not cognitively similar to any of the other groupings (e.g., grouped on its own across participants), or that there 
was lack of agreement between participants (e.g., one set of participants grouped it into one category and another set of participants grouped it into a 
different category). 

Table 3 
Consensus analysis for how participants rated the 42 food items for price, taste, 
convenience, health, and environmental impact.  

Rated Dimension Eigenvaluesa Ratio between factors Conclusion 

Price 1st = 5.083 
2nd = 1.476 

3.444 Consensus 

Taste 1st = 4.253 
2nd = 1.324 

3.211 Consensus 

Convenience 1st = 6.150 
2nd = 1.433 

4.290 Consensus 

Familiarity 1st = 10.466 
2nd = 1.071 

9.773 Consensus 

Health 1st = 4.239 
2nd = 1.517 

2.794 Weak consensus 

Environment 1st = 3.392 
2nd = 2.595 

1.307 No consensus  

a Consensus was determined when the first eigenvalue in a principal compo
nents analysis explained most of the variance in the sample (Garro, 1986). We 
used a ratio between the first and second eigenvalues of >3.0:1 for consensus, 
2.0 to 2.9:1 for weak consensus, and <2.0:1 for no consensus (Caulkins, 2004). 
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I feel like I have a pretty standard view on what healthy is. That 
people envision vegetables and fruits, I don’t know, I might be a little 
bit stricter. But I think whether people live by it or not, I feel like I 
have a pretty standard view of healthy. I think people think meat is 
really healthy and I disagree with that. So that might be a big dif
ference. (Omar, 30 years) 

Views on the healthiness of different meats were particularly varied 
among our participants. Whereas some participants viewed meat, and 
particularly beef, as unhealthy, others did not. Participants noted that “I 
don’t consider beef unhealthy; I mean that’s one of our staples” (Fred, 65 
years), and “Look at steak. Maybe it’s the protein in it … But when I eat a 
piece of steak, I feel really good. And it’s like I feel better” (Cathy, 57 
years). Views on what was considered an environmental impact also 
varied. For instance, when discussing the environment, participants 
described organic foods, pesticides, pollution (including odors), runoff, 
greenhouse gas emissions, and water quality. We found that participants 
often described very different ideas when discussing the same topic (e.g., 
environmental sustainability or health). 

In the property fitting (PROFIT) analysis, we sought to determine 
whether the ratings for the salient considerations aligned with how 
participants classified different foods and whether the ratings could 
explain the dimensions of the MDS map (Fig. 1). Unfortunately, all 
considerations for which there was consensus (price, taste, convenience, 
familiarity, and health) had a poor fit to the MDS map (R2 values: Price 
= 0.019, Taste = 0.038, Convenience = 0.127, Familiarity = 0.108, 
Health = 0.041). As such, there was no identified relationship between 
how people grouped foods and their ratings of those foods for price, 
taste, convenience, familiarity, and health. In large part, this could be 
because our participants sorted foods into food groups and did not 
necessarily classify or group them by their free-listing considerations. 

4. Discussion 

In order to support the adoption of sustainable and healthy diets, it is 
essential to understand what drives food decisions and whether such 
diets align with individuals’ values. In our study, we found that trade- 
offs between different food choice considerations, particularly those 
related to price, outweighed other considerations for our participants, 
including those pertaining to the environment and other ethical con
siderations. We also found that participants did not share an under
standing about the relationship between specific foods and their health 
and environmental impacts. Additionally, participants did not share an 
understanding about how to classify all foods, such as plant-based al
ternatives for meat and animal-source foods, that are often considered 
relevant to healthy and sustainable diets. Together, these findings 
indicate that although participants agreed on some of the considerations 
that informed diet (e.g., price, taste, convenience) and how those con
siderations relate to particular types of foods, they did not fully agree on 
the two considerations most relevant for healthy and sustainable diets (i. 
e., health and environment). 

Understanding how people view and conceptualize the world, 
including their perceptions on healthy and sustainability, can inform the 
promotion of healthy and environmentally sustainable diets. In partic
ular, if multiple mental models and representations exist for how health 
and sustainability are perceived and operationalized, counseling and 
health promotion efforts should be sensitive to those differences and 
recognize that not all individuals share the same understanding. 

4.1. Competing considerations that inform food choice 

Oftentimes, “scientific” classifications and priorities do not align 
with participants’ own views, values, and experiences, so it is important 
to understand people’s perspectives and the meanings they ascribe to 
different ideas, considerations, and foods. Similar to other studies 
(Ranganathan et al., 2016; Rosenfeld & Tomiyama, 2020; 

Stoll-Kleemann & Schmidt, 2017), affordability, quality, taste, and 
health were key considerations of food decisions among our partici
pants. We also found that time and convenience were relevant. Most 
participants cited considerations such as environmental impact, animal 
welfare, labor, only after they were elicited by a probe about ethical and 
moral considerations; however, all of these considerations were less 
salient. These findings align with other studies, in which price and 
health were viewed as more influential than social responsibility, 
environmental sustainability, or other ethical concerns (Allès et al., 
2017; Ghvanidze et al., 2017; Hoek et al., 2017; Lindeman & Väänänen, 
2000). These findings have implications for how to frame recommen
dations about healthy and sustainable diets. Focusing on more salient 
considerations, e.g., health and price, may be more relevant to con
sumers than framing dietary changes around less salient considerations, 
e.g., sustainability. 

Importantly, we found that the ability to act on certain consider
ations, including those related to environmental impact, were heavily 
influenced by considerations such as price. Our participants perceived 
that healthy and sustainable diets were expensive, and many perceived 
that only certain consumers (i.e., those who were affluent) were able to 
adhere to such dietary practices. Quantitative data does show that the 
cost of healthy and sustainable diets is greater than typical and nutri
tionally adequate diets (Barosh et al., 2014; Hirvonen et al., 2020). This 
is often framed as an issue for low-income countries (Hirvonen et al., 
2020), however, it is also important to think about inequities, economic 
disparities and social issues faced by individuals in high-income coun
tries, as well. Even among our participants who deeply valued sustain
ability, animal welfare, etc., affordability was perceived as a major 
consideration and tradeoff. Although there are likely some opportunities 
to show alignment between health, environment, and economics in 
public health communications, it is also likely that social issues such as 
price and affordability need to be addressed at the same time. 

4.2. Lack of consensus about healthy and environmentally sustainable 
foods 

We found that two or more mental models exist to explain how 
people connect food items to environment and to health. From our 
research, we show that there was weak or no consensus between par
ticipants’ ratings of foods for environment and health characteristics. 
This aligns with other studies in the United States and other settings that 
indicates confusion and low awareness about the relationship between 
environmental sustainability, health, and diets (International Food In
formation Council, 2019; Lea & Worsley, 2008). However, this is 
different from other settings, such as in Switzerland, where participants 
were able to evaluate products based on health and environmental 
considerations (Lazzarini et al., 2016). Drawing from the literature, 
there are numerous reasons why we might expect our participants to 
have multiple ways of thinking about healthfulness and environmental 
consequences of food. It could be related to numerous and varying 
criteria to measure health and environmental impacts (Barone et al., 
2020; Lazzarini et al., 2016), poor access to knowledge and information, 
and varying and conflicting information about food and diet (Davis, 
forthcoming). This is an area for future research that has implications for 
consumers’ understanding of healthy and sustainable diets and the 
framing of messaging related to healthy and sustainable diets for 
consumers. 

4.3. Perceptions about novel plant-based foods 

As different and new foods continue to be developed and introduced 
to our food systems, we also need to think about how they are concep
tualized. Many of our participants expressed uncertainty and skepticism 
about the health impacts of new products intended to support healthy 
and sustainable diets. This includes plant-based alternative proteins (e. 
g., Impossible™ meats, Beyond Burger™, etc.). The concerns raised by 
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our participants align with research from other settings which highlights 
that many of these plant-based alternatives are highly processed and 
high in sodium, sugar, saturated fats, and preservatives (Neff et al., 
2018), and that this is of concern to consumers (Siegrist & Hartmann, 
2020). Our findings suggest that consumers have a nuanced view of 
these novel food products and that these products may face challenges in 
acceptance and adoption by consumers more generally. 

Our participants also had trouble classifying novel plant-based 
alternative proteins intended to substitute meat. These foods did not 
align with our participants’ shared understanding of how people view 
and classify foods, compared to for instance, veggie burgers which were 
classified with plant proteins. Other research shows that classifications 
about cultured meat and meat substitutes are not always clear, and 
depend on how open-minded individuals are with what they classify as 
meat versus not meat (in terms of origin, similar expected physical 
properties and contents, etc.) (Bekker et al., 2017). These findings have 
implications for dietary guidelines (i.e., where these foods fit, how they 
are framed) and communication about whether and how such products 
fit into a healthy diet. It also has implications for the need for additional 
research on the different types of consumers groups and the best way(s) 
to communicate with them about healthy and sustainable diet, partic
ularly in the context of new technologies applied to foods. 

4.4. Limitations 

Though our research provides an emic perspective of cultural pat
terns and of how individuals think about their diets, including health 
and sustainability, it is not without limitations. First, though we found 
our recruitment practices to be a viable and inexpensive way to recruit 
participants, our sample is not representative. Our sample represented 
individuals who wanted to talk with us about their food choice de
cisions. Our respondents also differed in age, race, and educational 
status compared to the populations from which we recruited. Prior 
research indicates that Craigslist respondents tend to be younger (Head 
et al., 2015), but we did not find this to be the case among our study 
participants, who tended to be older (which may also reflect the multiple 
methods we used for recruitment). Altogether, the generalizability of 
our findings is limited and should be viewed with caution. Future 
research can reach a more diverse subset of participants to more 
explicitly explore the multiple mental models that may exist in under
standing healthy and sustainable diets. 

Second, we elicited participants’ perceptions and self-reported ex
periences. Our findings reflect our participants’ conscious consider
ations, and not the unconscious decisions informed by habits, emotions, 
and environments (Godfray et al., 2018; Marteau 2017). We also did not 
measure what our participants actually do or what foods they pur
chased. We expect that this may also result in self-reporting bias. For 
instance, health was listed high on the list of considerations, but that 
might not actually reflect practice given known research about 
over-reporting of health considerations and diet (Beechy et al., 2012; 
Macdiarmid & Blundell, 1998). We also expect that considerations such 
as animal welfare, labor rights, etc. Are also overestimated in our study, 
as we elicited participants to share their perspectives about moral and 
ethical considerations related to food choice. Despite these limitations, 
our study and approach provide relevant information to capture un
derlying (and latent) views about diets, and specifically consumers’ 
perceptions about healthy and sustainable diets. 

5. Conclusions 

In the context of calls to transform food systems for the sake of both 
human and planetary health (Willett et al., 2019), we must focus on 
people’s lived experiences, perceptions, and values to support the shift 
toward healthy and sustainable diets. Our findings represent only a 
snapshot of a specific population, but they highlight the importance of 
communication that reflects consumers’ realities. Communication 

should include consideration for the multidimensional factors relevant 
to individuals’ food choice decisions (e.g., importance of price, taste and 
convenience) and, given that we found limited consensus on two key 
dimensions of healthy and sustainable diets (i.e., health and environ
mental impact), awareness of the multiple ways in which people un
derstand these issues. In addition to a greater focus on nutrition and 
dietary communication, education, awareness raising and policy in
terventions that address barriers to healthy, sustainable diets are also 
needed. The significance and inherent challenges of behavior change 
should not be underestimated, as change is not easy, particularly given 
the many considerations and trade-offs that surround food choice 
decisions. 
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