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Abstract 39 

Parents are typically in charge of purchasing the food that their children eat, but little is known 40 

about how parents decide if particular foods are healthy for their children and how their beliefs 41 

about nutrition influence their children’s beliefs. In two studies, we investigated how parents of 42 

children ages 4 to 12 (N = 826) make decisions about the healthiness of foods, when presented 43 

with different representations of the same nutritional information. Providing parents with 44 

nutritional information did not influence their ratings of how healthy food items are, compared to 45 

when they are shown only pictures of the foods. Parents reported talking with their children 46 

about nutrition, believed they are the best source of information for children about nutrition, and 47 

believed their nutrition beliefs influence their child’s beliefs. Our findings highlight the role of 48 

prior knowledge in food cognition and how beliefs about foods are transmitted from parents to 49 

children. 50 
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Highlights 55 

We investigated how parents decide if particular foods are healthy for their children 56 

Parents of children (ages 4-12) rated the healthiness of foods 57 

Parents rated healthiness primarily based on prior knowledge 58 

Numerical representations (percentages vs. grams) did not affect healthiness ratings 59 

Parents reported talking with children about nutrition and nutrition labels 60 

 61 
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Evaluating and communicating about the healthiness of foods:  63 

Predictors of parents’ judgments and parent-child conversations 64 

Food choices are important decisions that many parents make for their children. Although 65 

children become progressively more independent through the early school years, many children 66 

report having little control over the food they eat (Robinson, 2000). Furthermore, parents shape 67 

their children’s knowledge and habits about food (Hendy, Williams, Camise, Eckman, & 68 

Hedemann, 2009). People’s perceptions of foods influence what they decide to consume, with 69 

people eating more of a food if they think of it as healthy (Provencher, Polivy, & Herman, 2009). 70 

Therefore, parental beliefs about the healthiness of foods might influence the foods their children 71 

eat. As childhood obesity and other health concerns continue to be a public health crisis 72 

(Ebbeling, Pawlak, & Ludwig, 2002; Karnik & Kanekar, 2012), it is important to examine the 73 

factors that influence how parents make decisions about nutrition and food choices for their 74 

children.  75 

In this paper, we focus on how parents decide which foods are healthy for their children 76 

and how they communicate nutrition information to their children. We argue that understanding 77 

how parents determine the healthiness of foods and how they communicate this information 78 

might give us some insights into how children come to think of certain foods as healthy. In two 79 

studies, we provided parents different representations of nutrition information: either no nutrition 80 

information, a traditional nutrition label, or a modified nutrition label that made the meanings of 81 

the numerical values more accessible. We explored how these different representations 82 

influenced their judgements of how healthy different foods are for their children. We also 83 

examined reports of how much parents use nutrition information to guide their purchasing 84 

decisions. In Study 2, we also examined whether parents talk to their children about nutrition and 85 
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the extent to which parents think their beliefs about nutrition influence their children’s beliefs. In 86 

particular, we examined whether parents talk to their children about nutrition generally and about 87 

nutrition information on food packaging, and we considered the contexts in which these 88 

conversations take place. We also examined whether parents provided different healthiness 89 

ratings if foods were presented as for their children or for themselves. Taken together, these two 90 

studies intend to shed light on how beliefs about nutrition are transmitted from parents to 91 

children. 92 

Parents’ decision making  93 

When reasoning about foods, people often hold multiple categories in mind and use them 94 

to guide their decisions. Although adults most often organize foods by taxonomic categories, 95 

such as fruits or meats, they also often use categories related to the meals when the food is eaten, 96 

such as snacks or dinner (Ross & Murphy, 1999). Nguyen and Murphy (2003) found that by 4 97 

years of age, children can classify foods into these different categories and use them to guide 98 

their inferences (such as inferences about the amount of a certain vitamin contained in a food). 99 

These different classifications of foods might be relevant, as adults who considered a certain 100 

food a snack ate more of the food than those who considered it a meal (Capaldi, Owens, & 101 

Privitera, 2006). 102 

Parents’ decisions about their children’s food options are influenced by many factors. 103 

Noble, Stead, McDermott, and McVie (2007) found that even though mothers in the United 104 

Kingdom and Australia clearly differentiate between healthy and unhealthy food options for their 105 

children, other factors appear to influence their food-related decisions. These factors include 106 

issues related to resources (e.g., time and money) and avoiding stress during mealtimes. There is 107 

also general consensus that children have substantial influence on such decisions for a wide 108 
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range of products, including food (e.g., Wilson & Wood, 2004). Children often take part in 109 

grocery shopping with their caregivers (Page, Sharp, Locksin & Sorensen, 2018). Indeed, some 110 

researchers argue that children could be “change agents” who could promote healthy food 111 

purchasing decisions on the part of their caregivers (Wingert, Zachary, Fox, Gittelsohn & 112 

Surkan, 2014). Although children clearly do influence some parental choices about food for 113 

snacks and meals, parents generally make the final choices in food selection. For this reason, we 114 

focus on a key piece of information, nutrition labels, that are required in the United States, 115 

examining the extent to which parents can and do use this information to determine what types of 116 

food might be healthy for their children to consume. 117 

Nutrition labels are an important source of information on all packaged foods sold in the 118 

United States and many other countries (Campos, Doxey, & Hammond, 2011). These ubiquitous 119 

labels provide important information such as the serving size, total calories, and percent of daily 120 

values (usually based on a 2000 calorie diet). A review of diverse samples in different countries 121 

suggests that self-reported use of food labels when making purchases is quite high, but varies 122 

substantially across sub-groups (Campos, et al., 2011). Consumers appear to understand the 123 

importance of nutrition information, though in some cases people report using nutrition 124 

information to a greater extent than they actually do (Cowburn & Stockley, 2004; Grunert, 125 

2010).  126 

Nutrition labels contain information that can help consumers make more informed 127 

choices about their food consumption. Ollberding, Wolf, and Contento (2010) reported that 128 

nutrition label users appear to make healthier decisions than non-users. Labels with nutrition 129 

facts have undergone both aesthetic and content changes over time, in the hopes of conveying 130 

nutrition information in a more effective manner (George, 2014). Changes in the design have 131 
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been made to highlight important information to the consumer, such as serving size, number of 132 

calories, and quantity of added sugar. For instance, the font in which calorie information is 133 

presented is now larger and bold, and the quantity of added sugars is now presented separately. 134 

These changes were implemented in order to emphasize information that could be used to make 135 

healthy choices, potentially guiding parents to choose foods with fewer calories and less sugar, 136 

and to provide their children with appropriate serving sizes. 137 

However, even with these changes, nutrition labels rely mostly on numeric information, 138 

such as the quantity of different nutrients provided in grams. For example, a serving of yogurt 139 

may be listed as consisting of 150 grams and including 15 grams of sugar. Consuming only half 140 

a serving would imply consuming 7.5 grams of sugar.  In this respect, the gram values presented 141 

on food labels need to be interpreted in light of the serving size. The raw gram values listed on 142 

the labels might not be intuitive, because people seldom encounter such values outside of the 143 

domain of nutrition and because interpreting them requires integrating two separate pieces of 144 

information (i.e., the number of grams of the specific nutrient and the number of grams in a 145 

serving). Some researchers have reported that percentage representations might be more 146 

meaningful (Moss & Case, 1999). This suggests that presenting the nutrition information as a 147 

percentage (e.g., this serving of a food item contains 15% fat) might make the information more 148 

accessible to the consumer, potentially influencing their purchasing decisions.  149 

The form in which nutrition information is presented may influence how parents think 150 

about the food.  Researchers have manipulated how nutrition information is represented and 151 

examined its effect on food choices. In one study, Adams, Hart, Gilmer, Lloyd-Richardson, and 152 

Burton (2014) showed that when given more concrete information (i.e., sugar content 153 

represented as the equivalent number of sugar cubes), participants were less likely to choose 154 
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sugar-sweetened beverages than when they saw abstract information (i.e., numerical 155 

measurement units such as grams). The researchers suggested that concrete information, such as 156 

the number of sugar cubes, might be more accessible than more abstract information, such as 157 

number of grams. The findings from this study showed that modifying how nutrition information 158 

is presented to parents could influence their food-related choices.  159 

This previous work suggests that if numerical information about nutrition is readily 160 

accessible, people may be more likely to use it in making food choices. Although sugar cubes are 161 

a concrete way to think about the amount of sugar in food, it could be difficult to find analogous 162 

concrete representations for other nutrients (such as proteins). Given that nutrition labels require 163 

proportional reasoning and integrating information about serving size with amounts of specific 164 

nutrients, we propose that one way to make this information accessible is to present nutrition 165 

information in percentages. Percentages may be more accessible to consumers because they 166 

provide proportional information directly, as a single value. In contrast, information about 167 

amounts of nutrients must be integrated with information about serving size. 168 

At the same time, many studies suggest that people are better at processing probability 169 

information when it is presented in frequencies (e.g., 1 in 5 people) than when it is presented in 170 

percentage format (e.g., 20% of people; e.g., Gigerenzer & Hoffrage, 1995). This suggests that 171 

people may be better at interpreting information presented as raw values (15 grams out of a 100-172 

gram serving) than as percentages (15% of the weight of the food item). 173 

Based on these findings, an important question to consider is whether the information 174 

presented on food labels is accessible to the lay consumer. In this research, we investigated the 175 

impact of alternative ways of presenting nutrition information to consumers. Specifically, we 176 

examined how parents use information from nutrition labels and how presenting information on 177 
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nutrition labels in different ways might influence their judgments of foods. Understanding these 178 

judgements is important because parents might communicate these judgments to their children. If 179 

this is the case, then parents’ conversations with their children about nutrition could influence 180 

their children’s food choices. 181 

It is worth noting that nutrition labels already include some information presented in 182 

percentages, namely, the percent daily value. This quantity shows how much of the daily 183 

suggested intake of a nutrient is in a single serving size. These values are typically based on a 184 

2,000-calorie daily diet. This information may be difficult for people to interpret as they have to 185 

relate this information to all the other foods they have consumed and will consume that day. 186 

Additionally, the 2,000-calorie diet on which these values are based is not the ideal diet for many 187 

people. For these reasons, in this paper we do not investigate the influence of percent daily value 188 

on healthiness judgments. Instead, we focus on how numerical representations of grams and 189 

percentages influence how people judge the healthiness of foods. 190 

Parents influence children’s food choices 191 

 Understanding how parents make decisions about food is important because parental 192 

behavior around food, and modeling eating in particular, appears to influence children’s eating 193 

habits. Some researchers have suggested that, at least among food-secure families, parental food 194 

intake is related to child food intake (DeJesus, Gelman, Viechnicki, Appugliese, Miller, 195 

Rosenblum, & Lumeng, 2019). Furthermore, modeling eating certain foods seems to be an 196 

effective way of promoting children to eat them (Addessi, Galloway, Visalberghi, & Birch, 197 

2005; Harper & Sanders, 1975). Thus, there appears to be a link between what parents eat and 198 

what children eat. By understanding what drives parents to purchase certain foods, we might be 199 

able to influence both their and their children’s eating habits. 200 



 11 

 Children pay attention, not only to eating behavior, but also to other cues associated with 201 

foods. Children seem to pay attention to whether a food is described as palatable (Hendy & 202 

Raudenbush, 2000), whether the food is eaten by in-group members (Shutts, Kinzler, McKee, & 203 

Spelke, 2009), and whether other children like the food (DeJesus, Shutts, & Kinzler, 2018). 204 

Parental talk about foods might be a particularly useful cue, as children are more likely to eat 205 

foods that adults say are tasty (Lumeng, Cardinal, Jankowski, Kaciroti, & Gelman, 2008). 206 

However, the link between parental food talk and children’s food intake is not very clear. 207 

Parental food talk, such as talking about foods that they like or asking questions about food, does 208 

not seem to be related to children’s food intake, at least among low-income families (DeJesus et 209 

al., 2019). Further, there seem to be different styles of parental food talk, and these styles might 210 

differ among socio-demographic groups (Pesch, Harrell, Kaciroti, Rosenblum, & Lumeng, 211 

2011). 212 

 One possible reason why research has not uncovered links between parent-child 213 

conversations about food and children’s food intake is that past research has focused on 214 

conversations about food (e.g., what parents and children like or dislike, or whether parents 215 

encourage eating certain foods and not others) and not conversations about nutrition. In one 216 

study, children who learned more about nutrition and its biological bases made healthier food 217 

choices during snack time than children who read books about exercise and eating healthily 218 

(Gripshover & Markman, 2013). So, it appears that specific information about nutrition 219 

influences food choices. Children also seem to view adults, and parents in particular, as reliable 220 

sources of information about nutrition (Nguyen, 2012; VanderBorght & Jaswal, 2009). However, 221 

little is known about how parents talk to children about nutrition. 222 
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In the current studies, we examine whether parents discuss nutrition information with 223 

their children. We also inquire about the settings in which these conversations take place. We 224 

also begin to investigate the extent to which parent’s beliefs about nutrition influence their 225 

children’s beliefs. 226 

Current studies 227 

In two studies, we investigated the impact of alternative ways of presenting nutrition 228 

information on parents’ judgments of the healthiness of foods, and we examined how parents 229 

discuss nutrition information with their children.  230 

In the first study, we manipulated how nutritional values were represented: either in the 231 

traditional form of number of grams, or in a relative form of percentages by weight. We 232 

hypothesized that the relative form would be more accessible to participants, as it represents a 233 

proportion regardless of serving size. For instance, a yogurt that is 150 grams per serving with 15 234 

grams of sugar can be represented as containing 10% sugar. We also asked parents whether they 235 

use nutrition labels to guide their decisions of which foods to purchase. With regards to the use 236 

of nutrition labels, we expected that parents would report using them more for new or unfamiliar 237 

foods than for frequently purchased and consumed foods. Lastly, we expected that most parents 238 

would rely heavily on their prior experiences and knowledge of food items when provided with 239 

only pictures of the food items and no explicit nutrition information.  240 

Based on the findings from the first study, we conducted a follow-up study that addressed 241 

some of the limitations of the first study. First, people rarely see nutrition information in 242 

isolation. Study 2 investigated whether the results differed when participants have access to both 243 

the nutrition information and a picture of the item. Second, Study 2 also explored whether 244 

parents would rate the healthiness of food differently when the food was presented as for their 245 
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child or for themselves. Finally, Study 2 also explored whether parents actually discuss nutrition 246 

with their children and the contexts in which these conversations take place. 247 

Study 1 248 

Method 249 

Participants 250 

Through Amazon’s Mechanical Turk, we recruited 496 parents who had at least one child 251 

between the ages of 4 and 12. We focused on parents of children between 4 and 12 years of age 252 

because, during these years, children eat a wide range of foods but parents still purchase the 253 

majority of the foods that they eat. We included two attention checks in the survey to make sure 254 

that participants were paying attention to the task; 115 participants were eliminated because they 255 

failed at least one of the attention checks. Of the remaining parents, 236 identified as women and 256 

145 identified as men (one participant did not report gender). The mean age of the participants 257 

was 36.5 years (SD = 6.6, range = 23, 68). Due to an error in the survey, we did not gather 258 

race/ethnicity information. We used the MacArthur subjective socio-economic status scale to 259 

obtain participants’ ratings of their subjective socio-economic status (SES; Goodman, Adler, 260 

Kawachi, Frazier, Huang, & Colditz, 2001). The average subjective SES was 5.21, and 261 

participants used the full range of the scale (SD = 2.1, range = 0, 10). We also asked participants 262 

to rate their overall health (compared to their same age peers) using a sliding scale from 0 (not at 263 

all healthy) to 10 (very healthy). The average subjective health rating was 6.76, and participants 264 

used the full range of the scale (SD = 1.97, range = 0, 10). Due to an oversight in creating the 265 

survey, we did not ask parents about demographic information for their children (such as age and 266 

gender). The task took about 30 minutes to complete.  267 
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Design 268 

  We used a within-subjects design with three conditions: picture, grams, and percentage. 269 

Participants were informed of whether the food item was commonly eaten as a snack (e.g., fruit 270 

snacks), spread (e.g., peanut butter), breakfast (e.g., cereal), or dinner (e.g., meatloaf). We 271 

provided this category information to participants as many of the foods differed in their serving 272 

size. The information about when the food is eaten might help parents contextualize the serving 273 

size information. In the picture condition, participants viewed pictures of the food items, but no 274 

nutrition information was provided. In the grams and percentage conditions, participants were 275 

not told the identity of the food items, but they saw the nutrition information. This was a 276 

deliberate decision, as we wished to examine how participants would reason about nutrition 277 

information when they could not use their prior knowledge about the identity of the food items. 278 

In all conditions, participants were asked to judge how healthy the food item was for their 279 

children. See Figure 1. 280 

 281 

 282 

Figure 1. This is an example of the information that participants saw in the picture, grams and 283 

percentage conditions (respectively) for the macaroni and cheese trial. The left-most panel shows 284 

the item in the picture condition. The middle panel shows the same item in the grams condition. 285 
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The right-most panel shows the same item in the percentage condition. The bottom panel shows 286 

the question that participants responded to in all conditions. The name of the child (which they 287 

provided in a previous section) was inserted where it says, “Name of Child.” 288 

Materials and Procedure 289 

The majority of the food items were selected from The New York Times article “Is Sushi 290 

‘Healthy’? What About Granola? Where Americans and Nutritionists Disagree” (Quealy & 291 

Sanger-Katz, 2016). Of the 21 food items selected, 12 came from the Quealy and Sanger-Katz 292 

(2016) article (almonds, shrimp, kale, cottage cheese, ice cream, peanut butter, French fries, 293 

apple, carrots, avocado, hummus, and wheat bread). The remaining items were selected to 294 

include additional foods that might be considered unhealthy by the general public (fruit snacks, 295 

macaroni and cheese, chocolate pudding, meatloaf, hot dog, potato chips, apple pie, cereal, and 296 

popcorn). All of the included food items had nutrition label information available from the 297 

United States Food and Drug Administration. Participants made 41 total judgments (21 in the 298 

picture condition, 10 in the grams condition, and 10 in the percentage condition). The same 10 299 

items were rated in all three conditions (almonds, shrimp, kale, cottage cheese, fruit snacks, ice 300 

cream, macaroni and cheese, peanut butter, chocolate pudding and meatloaf).  301 

There were 11 additional items in the picture condition (hot dog, French fries, potato 302 

chips, apple pie, cereal, apple, carrots, avocado, hummus, popcorn, and wheat bread). These 303 

additional items served two purposes. First, we wanted to have some distractor items in case 304 

participants attempted to match the foods they saw in the picture conditions to the nutrition 305 

labels they saw in the grams and percentages conditions. We hoped that by having more items, 306 

this matching would be more ambiguous. Second, we wanted to pilot test some items for future 307 
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studies. The ten items judged in every condition were selected so that there would be an equal 308 

number of healthy and unhealthy items. 309 

In the picture condition, we showed participants pictures of the food items, but we did not 310 

provide any nutrition information. Images were obtained through Google images. We looked for 311 

images in which the only food displayed was the intended food item and that had a white or plain 312 

background.  313 

In the grams condition, participants were informed whether the item was commonly eaten 314 

as a snack, breakfast, lunch or dinner, and they saw a traditional food label that showed the 315 

serving size (in grams), the number of calories, and the number of grams of fat (saturated and 316 

unsaturated), carbohydrates (sugar), and protein in one serving.   317 

In the percentage condition, participants were given the same information as in the grams 318 

condition, but all numbers were displayed as percentages of the serving size. For example, if a 319 

food item had a serving size of 200g and contained 20g of protein, the food label in the 320 

percentage condition would show 10% protein. To direct participants to the correct interpretation 321 

of the percentage as the percent of the food, we included the following phrase “Each X gram 322 

serving is comprised of” before presenting the percentages. However, it is worth noting that 323 

participants could have interpreted this percentage as a percent of daily value (a much more 324 

commonly displayed quantity). Number of calories and serving size in grams were displayed in 325 

the same way in the grams and percentage conditions. See Figure 1. 326 

We presented food items to participants one at a time. Participants first viewed and rated 327 

all trials in the picture conditions because we expected these trials to be simpler to navigate. This 328 

way, all participants were familiar with the task before they saw any food labels. Always 329 

presenting the pictures first also allowed us to get participants’ ratings of the healthiness of foods 330 
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before they were presented with any nutrition information. Participants were then randomly 331 

assigned to complete either the grams or the percentage condition first. Within each condition, 332 

the order in which the food items were presented was randomized. After seeing each food item 333 

(or nutrition information), we asked participants how healthy they thought the food item was for 334 

their children on a 1 (extremely unhealthy) to 6 (extremely healthy) Likert-type scale. After they 335 

rated the healthiness of the item, we asked participants to rate how a range of factors informed 336 

their judgement of healthiness on a 1 (not important at all) to 5 (extremely important) Likert-type 337 

scale. These factors included what they already knew about the food item, the number of 338 

calories, the amount of fat, the amount of carbohydrates, the amount of protein, and the serving 339 

size. For these judgements, participants could also say that they did not use the particular piece 340 

of information in judging healthiness. In the picture condition, we also asked participants to 341 

report how much they enjoyed the food item on a sliding scale with options not at all and very 342 

much as anchors.   343 

After completing the food ratings, participants were asked to report demographic 344 

information such as subjective SES, gender, and overall health. We also asked participants to 345 

report how often they use nutrition labels when buying new foods and when buying foods that 346 

they frequently buy using a 1 (never) to 5 (always) scale. We also asked participants to report 347 

how often they use nutrition labels to determine whether a food item is healthy using a 1 (never) 348 

to 5 (always) scale. Note that all of these questions focused on parents and not on their children. 349 

Results 350 

 We divide the results section into three parts. First, we analyzed whether participants’ 351 

healthiness ratings were influenced by the representation (picture, grams or percent). We also 352 

conducted some exploratory analyses of whether participants’ ratings differed depending on 353 
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whether they were told the food was a snack or a meal and whether the food is healthy or 354 

unhealthy. Second, we analyzed participants’ reports of the information they used to guide their 355 

healthiness ratings. We explored whether the type of representation they saw influenced which 356 

information they used to guide their judgements of how healthy the food item is. Third, we 357 

present data on whether participants use nutrition labels (outside of the context of this study) to 358 

guide their purchasing decisions. If participants report not using nutrition labels, then any 359 

modification in their design would not lead to behavior changes. We also explored what factors 360 

predict use of nutrition labels. All means reported in the text are raw and not adjusted for 361 

covariates. All analyses were conducted with the statistical software R (R Core Team, 2018), 362 

using the lme4 package (Bates, Maechler, Bolker, & Walker, 2015) to fit the linear mixed-effects 363 

models. We used a Kenward-Rogers approximation for the degrees of freedom. 364 

Effects of representation 365 

We used linear mixed-effects regression to predict healthiness ratings for the food items. 366 

We included condition (using the picture condition as the reference group), participant age, 367 

participant gender, and participant SES as fixed effects. We also included by-subject random 368 

intercepts and by-subject random slopes for the effect of condition. We include only the 10 food 369 

items that were presented in all conditions; however, the results do not change if we include the 370 

additional 11 items presented only in the picture condition.  371 

There was a main effect of condition, F(2, 377.02) = 10.75, p < .001. Participants rated 372 

foods as healthier when they saw the nutrition information presented in grams (M = 4.18, SD = 373 

1.55) than when they saw only pictures of the foods (M = 3.83, SD = 1.42), F(1, 378.10) = 20.08, 374 

p < .001. Similarly, participants rated foods as healthier when they saw the nutrition information 375 

presented in percentages (M = 4.19, SD = 1.56) than when they saw only pictures of the foods, 376 
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F(1, 378.10) = 21.49, p < .001. However, contrary to our prediction, there was no difference in 377 

healthiness ratings when participants saw the information in grams or percentages, F(1, 421.10) 378 

= 0.21, p = .646. See Figure 2. We also found an effect of subjective SES, such that higher SES 379 

was associated with higher healthiness ratings, F(1, 375.53) = 12.04, p < .001. There was no 380 

effect of participant age, F(1, 375.27) = 1.64, p = .201, or gender, F(1, 375.20) = 1.02, p = .313. 381 

 382 

 383 

Figure 2. Participants’ healthiness ratings in each of the three conditions. Higher values on the 384 

y-axis mean that participants judged the foods as more healthy. Error bars show the within-385 

subject standard errors without adjusting for covariates. Asterisks (*) indicate that the contrast 386 

between the two conditions was significant at an alpha level of .05. 387 

 388 

 In order to investigate whether these findings changed depending on the foods being 389 

judged, we conducted several exploratory analyses. First, we divided the 10 food items judged in 390 

every condition into meal categories. When each food was presented participants were given a 391 

meal category. For these ten food items, the categories were lunch, dinner, dessert, snack or 392 

spread. We combined lunch and dinner as “meals” (kale, mac & cheese, meatloaf, and shrimp) 393 
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and dessert, snacks and spreads as “snacks” (almonds, chocolate pudding, cottage cheese, fruit 394 

snacks, ice cream, peanut butter). We added meal category and its interaction with representation 395 

type to the previous model (and allowed for random slopes for these effects). When participants 396 

saw pictures of the foods (the reference condition), we found that there was an effect of meal 397 

category, such that participants rated foods typically consumed during meals (M = 4.22, SD = 398 

1.25) as healthier than foods typically consumed as snacks (M = 3.60, SD = 1.37), c2(1, N = 380) 399 

= 336.58, p < .001. However, this effect was qualified by an interaction with representation, such 400 

that the effect of meal category was smaller when participants saw only the nutrition information 401 

(presented as either grams or percentages), c2(2, N = 380) = 98.05, p < .001. See Figure 3. This 402 

suggests that category information (such as when a food is typically consumed) can influence 403 

healthiness ratings. 404 
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Figure 3. Effect of representation type on healthiness ratings when participants rated foods 406 

presented as snacks (left panel) or meals (right panel). Error bars show the within-subject 407 

standard errors without adjusting for covariates. 408 

 409 

 We also explored whether participants’ judgements depended on the healthiness of the 410 

foods. This analysis is critical, as it might also provide us with information about how accurate 411 

participants’ judgements were. To determine whether a food was healthy or not, we used 412 

information from Quealy and Sanger-Katz (2016) who had 672 nutritionists rate food items as 413 

healthy or unhealthy. We used the percentage of their respondents who categorized a given food 414 

item as healthy for this analysis (not all nutritionists rated each item, but there were about 300 415 

ratings per item; see full results here: 416 

https://intel.morningconsult.com/public/mc/160600_topline_NYT_v2_AP.pdf). Of the 10 foods 417 

rated in all conditions, five were considered healthy (mean percent of nutritionists who 418 

categorized them as healthy = 89.2%): almonds (98%), cottage cheese (84%), kale (97%), peanut 419 

butter (82%), and shrimp (85%). Ice cream was the only food in our set that was considered 420 

unhealthy (with only 13% of nutritionists judging it as healthy). We had no information on 421 

chocolate pudding, fruit snacks, meatloaf, or macaroni and cheese, but there was consensus 422 

among our research team that these items are unhealthy, so we combined them with ice cream as 423 

“unhealthy foods.” We added healthiness category and its interaction with representation to the 424 

initial model. This model did not converge, so following recommendations by Barr, Levy, 425 

Scheepers, and Tily (2013), we removed the random intercepts. We found that, when participants 426 

saw pictures of the foods, they rated healthy foods as healthier than unhealthy foods, c2(1, N = 427 

380) = 2206.76, p < .001. However, this effect was qualified by an interaction with 428 
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representation, c2(1, N = 380) = 1496.61, p < .001. As can be seen in Figure 4, the difference 429 

between healthy and unhealthy foods was much smaller when participants saw only the nutrition 430 

information (regardless of whether it was presented in grams or percentages). This suggests that 431 

participants’ judgements were most accurate when they saw pictures of the food items. When 432 

they did not have access to the pictures, their ratings of healthy and unhealthy foods were more 433 

similar. Table 1 presents the mean healthiness rating for each food item in each condition. 434 

 435 

Figure 4. Participants’ healthiness ratings in each of the three conditions, for healthy and 436 

unhealthy foods. Higher values on the y-axis mean that participants judged the foods as healthier. 437 

Error bars show the within-subject standard errors without adjusting for covariates.  438 
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After each food item, participants were asked to report how much they used the serving 441 

size, calories, fat, protein, and carbohydrates of the food item and their prior knowledge to 442 

inform their healthiness judgements. We used a linear-mixed effects model to analyze how much 443 

participants used information of each of the six types. We included information type (with prior 444 

knowledge as the reference category), condition (with the picture condition as the reference 445 

group), participant age, participant gender, and subjective SES as fixed effects. We also included 446 

by-subject random intercepts, and two by-subject random slopes (one for the effect of 447 

information type, and one for the effect of condition).  448 

We found a main effect of representation, c2(2, N = 380) = 98.72, p < .001. Participants 449 

reported using more information when they judged healthiness based on nutrition information 450 

presented in grams (M = 3.77, SD = 1.17) than when they judged based on pictures alone (M = 451 

3.70, SD = 1.28), t(366.7) = 3.53, p < .001. Participants also reported using more information 452 

when they judged healthiness based on nutrition information presented in percentages (M = 3.79, 453 

SD = 1.16) than when they judged based on pictures alone, t(368.1) = 4.26, p < .001. These 454 

effects were expected, because participants had no access to any nutrition information in the 455 

picture condition and could only use their prior knowledge. We also found an effect of category 456 

type, c2(5, N = 380) = 223.65, p < .001. Participants reported using prior knowledge about the 457 

food items (M = 4.07, SD = 1.07) more than the serving size (M = 3.62, SD = 1.21; t(377.5) = -458 

11.90, p < .001), calories (M = 3.73, SD = 1.22; t(380) = -10.62, p < .001), fat (M = 3.73, SD = 459 

1.23; t(382.7) = -9.33, p < .001), carbohydrates (M = 3.68, SD = 1.26; t(384.5) = -9.78, p < .001), 460 

or protein (M = 3.60, SD = 1.29; t(385.7) = -11.20, p < .001). We also found an interaction 461 

between category type and representation, c2(10, N = 380) = 374.36, p < .001. As seen in Figure 462 

5, participants used nutrition information less and prior knowledge more in the picture condition. 463 
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There were no differences between the grams and the percentage conditions. No other effects 464 

were significant. 465 

 466 

Figure 5. Participants’ reports of how much they used prior knowledge, serving size, calories, 467 

carbohydrates, fat and protein to inform their healthiness ratings for all three conditions. Higher 468 

values on the y-axis mean that participants used the information more. Error bars show the 469 

within-subject standard error.  470 
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intercepts and by-subject random slopes for the effect of frequent versus new items. This model 479 

did not converge, so we removed the by-subject random intercepts.  480 

Participants were more likely to use nutrition labels when buying new products (M = 481 

3.47, SD = 1.12) than when buying products they frequently consume (M = 2.93, SD = 1.21), 482 

t(370) = 8.95, p < .001. Furthermore, participants who reported using nutrition labels more when 483 

considering a food item’s healthiness also reported using nutrition labels more frequently than 484 

those who said they used nutrition labels less when considering a food item’s healthiness, t(367) 485 

= 25.47, p < .001. The interactions between using nutrition labels to determine healthiness and 486 

using nutrition labels for new items was not significant, t(370) = 1.27, p = .203. Participants with 487 

higher subjective socio-economic status reported using nutrition labels more frequently, t(367) = 488 

2.98, p = .003. There was no effect of participant age, t(367) = 0.56, p = .579, or gender, t(367) = 489 

0.54, p = .589. 490 

Discussion 491 

One of the main goals of Study 1 was to examine how the same information presented in 492 

different representations might affect parents’ ratings of food. We did not find evidence for our 493 

hypothesis that presenting nutrition information as percentages (instead of grams) would 494 

influence participants’ ratings of how healthy foods are. We did find that when participants had 495 

only nutrition information and no identifying information about what the food was, their 496 

healthiness ratings did not vary very much between food items. On the other hand, when 497 

participants had only identifying information (i.e., a picture of the food) but no explicit nutrition 498 

information, their judgements seemed to follow those of experts. In line with this finding, we 499 

also found that participants reported relying on their prior knowledge about the food items more 500 
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than on any other source of information about healthiness, particularly when they saw pictures of 501 

the items. 502 

Our results also suggest that even some conceptual information, specifically, a label that 503 

the food is eaten as a snack or as part of a meal, leads to changes in ratings of how healthy a food 504 

is for children. However, given that we did not manipulate this factor, it could be due to the 505 

snack foods used in this study being less healthy than the “meal” foods. 506 

We found that participants reported using nutrition labels when buying new food 507 

products. However, parents reported not using nutrition labels when buying products that they 508 

frequently consume. For frequently consumed food items, parents might simply use their prior 509 

experience and knowledge about the food items to judge healthiness. This might mean that 510 

nutrition labels in food packaging might be a useful way to create impressions of how healthy a 511 

new food item is but might be less effective at shifting impressions of how healthy a particular 512 

food is, once those impressions have been formed.  513 

In Study 1, we showed participants either a picture of the food item or the nutrition 514 

information, along with information about the food’s category (e.g., snack, breakfast food, etc.), 515 

but without information about the food’s identity. Therefore, we were unable to assess whether 516 

presenting different forms of nutrition information influences judgments of healthiness when the 517 

participants know the identity of the food item. We investigated this question in Study 2. In 518 

Study 2, we also asked participants to report whether they discuss nutrition information with 519 

their children. 520 

Study 2 521 

In Study 2, we examined whether different presentations of food labels influence 522 

judgments of healthiness when participants know the identities of the food items. As in Study 1, 523 



 27 

we asked participants to determine whether food items were healthy for their child between the 524 

ages of 4 and 12.  525 

One open question is whether parents’ judgements of how healthy foods are for their 526 

children differ from their judgements of how healthy the same foods are for themselves.  Parents 527 

may have different beliefs about what foods are healthy for their children and what foods are 528 

healthy for themselves or adults more generally. Parents might believe that children’s nutritional 529 

needs are different from those of adults; for example, they might believe that children need more 530 

fat or more protein in their diets than adults do. We explored this issue by randomly assigning 531 

participants to either make decisions for themselves or for their children.  532 

We also wished to know more about the contexts within which parents discuss nutrition 533 

information with their children. To that end, in Study 2 we also included questions requesting 534 

information about whether and when participants discuss nutrition information with their 535 

children, and about participants’ beliefs about the value of different information sources for 536 

learning about nutrition. 537 

Method 538 

Participants 539 

We recruited 501 parents with children between the ages of 4 and 12 through Amazon’s 540 

Mechanical Turk. None of them had participated in Study 1. We included one attention check to 541 

ensure that participants paid attention to the items; 40 participants did not pass the attention 542 

check and so were removed from the sample. Sixteen participants were removed because they 543 

did not report having children in the desired age range. Of the remaining 445 participants, 147 544 

identified as men, 297 identified as women, and one did not report gender. Participants’ age 545 

ranged from 22 to 65 (M = 36.8, SD = 7.4). Of the 445 participants, 345 identified as white, 44 as 546 
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Asian or Asian American, 26 as Black or African American, 17 as Hispanic or LatinX, 7 as 547 

Native American or American Indian, and 6 as bi- or multi-racial. Participants’ subjective socio-548 

economic status ranged from 0 to 10 (M = 5.3, SD = 2.2). Participants’ subjective health ranged 549 

from 1 to 10 (M = 6.70, SD = 2.00). The mean age of the participants’ children was 7.9 years (SD 550 

= 2.6 years). Two hundred and thirty-two participants reported that their child was a boy, 211 551 

reported that their child was a girl, and 2 did not report the gender of their child. 552 

We also asked participants to respond to the question, “How much responsibility do you 553 

have for grocery shopping in your family?” They answered using a sliding scale from 0 (never 554 

do it) to 100 (always do it). On average, participants were on the upper end of the scale (M = 555 

86.79, SD = 18.90, range = 2, 100). We asked a similar question about their responsibility for 556 

preparing foods for their family, and participants were again at the upper end of the scale (M = 557 

81.60, SD = 23.22, range = 0, 100). 558 

Design 559 

We used a 2 (representation: grams, percentages) x 2 (target: for child, for self) between- 560 

groups design. Participants rated the healthiness of 32 food items. All participants saw a picture 561 

of the food item and a nutrition label for that item side by side. Participants were randomly 562 

assigned to rate how healthy the food items were either for themselves or for their children. 563 

Participants were also randomly assigned to see the nutrition information in grams or 564 

percentages. 565 

Materials 566 

We showed participants pictures of food items, one at a time, accompanied by nutrition 567 

labels. Participants were told whether the food is typically consumed as a snack, breakfast, lunch, 568 

or dinner. The nutrition labels presenting the information in grams or percentages were the same 569 



 29 

as in the previous study. Similar to Study 1, participants reported whether they were familiar 570 

with the food item, and how much they (or their children, if they were rating for their children) 571 

enjoyed it. Participants then rated the healthiness of the food item using the same scale as in 572 

Study 1. Instead of judging how much participants used each piece of information after every 573 

judgement, participants gave one rating at the end of the study indicating the importance they 574 

placed on prior knowledge, serving size, calories, fat, carbohydrates, and protein when 575 

determining how healthy a food is. 576 

We also asked participants several questions that tapped into how they talk with their 577 

children about nutrition. Participants were asked to report whether they talk with their children 578 

about nutrition and nutrition information in food packaging. Participants also rated how 579 

important it is for them that their child has a good understanding of which foods are healthy for 580 

them using a 5-point scale that ranged from 1 (not at all important) to 5 (extremely important). 581 

We also asked participants where they think their child should learn about nutrition (from 582 

parents, other family members, teachers, doctors, nutrition tables, TV shows, advertisements, or 583 

online searches). For this item, participants could choose as many options as they wanted and 584 

could also write in any other source of information. We also asked participants to report how 585 

they think their children learned about nutrition, using the same set of options. Participants also 586 

reported which of those sources would be the best source of nutrition information for their 587 

children.  588 

Using a 7-point scale, ranging from far too little to far too much, participants rated how 589 

much they thought their own ideas about nutrition influenced the food that their child eats. We 590 

also asked participants to report when they talk with their children about nutrition and when they 591 

talk about nutrition labels on food packages (at mealtimes, at restaurants, at the grocery story, or 592 
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at any other time). Participants rated how knowledgeable they thought their children were about 593 

nutrition when compared to other children in the same age range using a 5-point scale, ranging 594 

from not knowledgeable to extremely knowledgeable. Finally, participants were asked how much 595 

of the responsibility for grocery shopping and how much of the responsibility for preparing food 596 

they have in their family. 597 

Procedure 598 

Participants completed a short screener to determine whether they were eligible for the 599 

study. Then, they read an online consent form prior to beginning the study. Participants first 600 

provided information about the age and gender of their child, and they then completed the 601 

healthiness rating task, followed by questions about how they talk about nutrition with their 602 

children. Finally, they provided other demographic information. 603 

Results 604 

This section has the same general structure as the results of Study 1. First, we analyze 605 

whether participants’ healthiness ratings were influenced by the representation and whether they 606 

were judging foods for themselves or their children. We also conduct similar exploratory 607 

analyses of whether participants’ ratings differed depending on meal category and food 608 

healthiness. Second, we analyze participants’ reports of the information they used to guide their 609 

healthiness ratings. We explore whether participants use different information if they are making 610 

decisions for themselves or their children, and if the information used varied depending on the 611 

numerical representation. Third, we present data on whether participants use nutrition labels. 612 

Finally, we have argued that parents’ reasoning in the domain of nutrition influences their 613 

children’s reasoning. However, this is only possible if parents discuss nutrition information with 614 

their children. The last section of results explores whether participants talk with their children 615 
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about nutrition and nutrition labels. All means reported in the text are raw means (unadjusted for 616 

covariates). All analyses were conducted with the statistical software R (R Core Team, 2018), 617 

using the lme4 package (Bates, Maechler, Bolker, & Walker, 2015) to fit the linear mixed-effects 618 

models. We used a Kenward-Rogers approximation for the degrees of freedom. 619 

Effects of representation on healthiness ratings 620 

We used a linear mixed-effects model to predict participants’ healthiness ratings. We 621 

included whether participants were making decisions for themselves or for their children, 622 

whether they saw the nutrition information in grams or percentages, child age, child gender, 623 

participant age, participant gender and subjective SES as predictors. We also included the 624 

interactions between making decisions for self or child and representation type, decision for self 625 

or child and child age, and decision for self or child and parent age.  626 

We found that participants who judged how healthy food items were for their children (M 627 

= 3.91, SD = 1.39) rated items as healthier than participants who judged how healthy food items 628 

were for themselves (M = 3.75, SD = 1.42), c2 (1, N = 435) = 19.87, p < .001. As in Study 1, we 629 

did not find that participants differed in their healthiness judgements depending on whether they 630 

saw the nutrition information in grams (M = 3.86, SD = 1.42) or percentages (M = 3.81, SD = 631 

1.39), c2 (1, N = 435) = 0.22, p = .637. Representation also did not interact with whether 632 

participants were making decision for themselves or their children, c2 (1, N = 435) = 2.43, p = 633 

.119. As in Study 1, we found that participants with higher subjective SES rated foods as 634 

healthier than those with lower subjective SES, c2 (1, N = 435) = 11.65, p = .001. Unlike Study 635 

1, we found that participants who identified as women judged foods as healthier than those who 636 

identified as men, c2 (1, N = 435) = 7.44, p = .006. No other effects were significant. 637 
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As in Study 1, we examined whether the meal category influenced healthiness ratings. 638 

We categorized foods as “meals” (baked potato, cereal, cheeseburger, egg, French fries, hotdog, 639 

kale, macaroni and cheese, meatloaf, oatmeal, peanut butter and jelly sandwich, salmon, shrimp, 640 

white bread, wheat bread, and yogurt) and “snacks” (almonds, apple, apple pie, avocado, carrots, 641 

chocolate pudding, cottage cheese, fruit snacks, granola bar, hummus, ice cream, jerky, peanut 642 

butter, popcorn, potato chip, and salami). We included meal category and its interaction with 643 

representation type and whether participants were making decisions for themselves or for their 644 

children in the previous model. As in Study 1, there was an effect of meal category, such that 645 

participants rated foods typically consumed during main meals (M = 3.90, SD = 1.32) as 646 

healthier than foods typically consumed as snacks (M = 3.77, SD = 1.48), c2(1, N = 435) = 30.53, 647 

p < .001. However, there were no interactions with numerical representation, c2(1, N = 435) = 648 

0.06, p = .804, or making decisions for self or child, c2(1, N = 435) = 0.77, p = .382, and no 649 

three-way interaction, c2(1, N = 435) = 0.35, p = .555. This suggests category information (such 650 

as when a food is typically consumed) can influence healthiness ratings. 651 

We also explored whether participants’ judgements depended on the healthiness of the 652 

foods. Of the 32 foods rated, 14 were considered healthy (mean percent of nutritionists who 653 

categorized them as healthy = 89%): almonds (98%), apple (99%), avocado (95%), baked potato 654 

(72%), carrot (99%), cottage cheese (84%), egg (96%), hummus (91%), kale (97%), oatmeal 655 

(97%), peanut butter (82%), popcorn (61%), shrimp (85%) and whole wheat bread (90%). On the 656 

other hand, 7 were considered unhealthy (mean percent of nutritionists who categorized them as 657 

healthy = 20.6%): cheeseburger (28%), French fries (5%), granola bar (28%), ice cream (13%), 658 

jerky (23%), white bread (15%), and yogurt (32%). The remaining foods were categorized as 659 

healthy (salmon) or unhealthy (apple pie, cereal, chocolate pudding, fruit snacks, hotdog, 660 
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macaroni and cheese, meatloaf, peanut butter and jelly sandwich, potato chips, and salami) based 661 

on consensus among the research team. We added healthiness category and its interaction with 662 

representation and decisions for self or child to the initial model. As in Study 1, participants rated 663 

healthy foods as healthier than unhealthy foods, c2(1, N = 435) = 3591.76, p < .001. None of the 664 

interactions were significant. Table 1 presents the mean healthiness rating for each food item in 665 

each condition. 666 

Both Study 1 and Study 2 showed that parents relied on prior knowledge to make their 667 

healthiness decisions. In Study 1, we found that there was a difference between having a picture 668 

or the nutrition label for the item. However, we do not know whether having both the picture and 669 

the nutrition information is different from having only the picture. It is possible that participants 670 

in Study 2 simply did not pay attention to the nutrition information because they had access to 671 

the pictures and relied on their prior knowledge. To consider whether this was the case, we tested 672 

whether the ratings of participants in Study 2 differed from those of participants in Study 1 when 673 

they were rating only pictures. Because participants in Study 1 rated all of the pictures first, we 674 

were not concerned about exposure to the other conditions. We restricted our analysis to the ten 675 

food items that were used in all conditions of Study 1, and we used a linear-mixed effects model 676 

predicting healthiness ratings from experimental condition, participant age, participant gender, 677 

and subjective SES. We did not include child age or child gender, as we did not have this 678 

information for Study 1.  679 

We did not find an effect of condition, c2 (2, N = 600) = 2.78, p = .249. This suggests that 680 

participants who had access to the picture and the nutrition information rated foods similarly to 681 

participants who saw only the picture. Participants who identified as women rated foods as 682 

healthier than those who identified as men, c2 (1, N = 600) = 4.08, p = .043. Participants with 683 
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higher subjective SES also rated foods as healthier than those with lower subjective SES, c2 (2, 684 

N = 600) = 19.19, p < .001. 685 

In order to see whether participants’ judgements were accurate, we compared their 686 

ratings to the percentage of nutritionists from Quealy and Sanger-Katz (2016) who considered 687 

the foods healthy. For this analysis, we included all of the foods in Study 1 (picture condition) 688 

and 2 that were rated in Quealy and Sanger-Katz (2016). We predicted healthiness ratings from 689 

the percentage of nutritionists who considered the food healthy, representation condition (picture 690 

only, picture and grams, or picture and percentage), their interaction, participant age, participant 691 

gender, and subjective SES. We also included by-subject random intercepts and by-subject 692 

random slopes for the effect of percentage of nutritionists. The results of this model are presented 693 

in Figure 6. As seen in the figure, participants’ ratings were predicted by the nutritionists’ 694 

ratings, c2 (1, N = 600) = 2518.74, p < .001. As the percent of nutritionists who considered the 695 

food as healthy increased, participants’ healthiness ratings also increased. However, the figure 696 

also highlights that participants’ ratings do not match perfectly nutritionists’ ratings. Participants 697 

judged very unhealthy foods as healthier than did nutritionists, and healthy foods as less healthy. 698 

This suggests that overall, parents consider food as somewhat healthy or very healthy, with most 699 

ratings being above the midpoint. Parents also do not seem to rate many foods as extremely or 700 

very unhealthy. We did not find a significant interaction between nutritionists’ ratings and 701 

representation type, c2 (2, N = 600) = 5.94, p = .051.  702 
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 703 

Figure 6. Participants’ healthiness ratings (on the y-axis) compared to the percentage of 704 

nutritionists in Quealy and Sanger-Katz (2016) who categorized the food as healthy (on the x-705 

axis). The different lines show the picture condition from Study 1, and the picture and grams and 706 

picture and percentage conditions from Study 2 (for participants making decisions for their 707 

children). Error bands show the within-subject standard errors. The dotted line is the relation if 708 

participants’ judgements perfectly matched the nutritionists’ judgements. The points are each 709 

rating the participants provided. The points are jittered to minimize overlap. 710 
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Participants were asked to report how important serving size, calories, fat, protein, and 713 

carbohydrates of the food item and their prior knowledge were when judging the healthiness of 714 

food items. We used a linear-mixed effects model to analyze how much participants used each of 715 

the six types of information. The model included whether participants were making decisions for 716 

themselves or for their children, whether they saw the nutrition information in grams or 717 

percentages, information type (six levels, with prior knowledge as the reference category), child 718 

age, child gender, participant age, participant gender, and subjective SES as fixed effects. We 719 

included the interaction between information type and representation type (grams or percentages) 720 

and the interaction between information type and decision for self or for child. We also included 721 

by-subject random intercepts and by-subject random slopes for the effect of category.  722 

We did not find a main effect of judging for self or for child, Wald c2 (1, N = 435) = 723 

0.69, p = .407, or an interaction with information type, Wald c2 (5, N = 435) = 6.29, p = .279. 724 

However, there was a significant interaction of information type and number representation, 725 

Wald c2 (5, N = 435) = 13.20, p = .022. The difference between the importance placed on prior 726 

knowledge and the importance placed on carbohydrates was smaller among those who saw the 727 

nutrition information in percentages than among those who saw the nutrition information 728 

presented in grams, t(432) = 2.36, p = .019. As seen in Figure 7, participants in the percentage 729 

condition said that prior knowledge was less important and carbohydrates were more important 730 

than participants in the grams condition. There were also significant overall effects of 731 

information type, Wald c2 (5, N = 435) = 93.38, p < .001, but no overall effect of number 732 

representation, Wald c2 (1, N = 435) = 2.94, p = .087. As seen in Figure 7, with the exception of 733 

protein, participants rated all type of information as less important than prior knowledge, but 734 

participants’ greater reliance on prior knowledge was reduced when the nutrition information 735 
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was presented in percentages. Additionally, participants who identified as women rated 736 

information sources as more important than those who identified as men, Wald c2 (1, N = 435) = 737 

6.63, p = .010. Participants with higher subjective SES also rated information sources as more 738 

important than those with lower subjective SES, Wald c2 (1, N = 435) = 12.44, p < .001. Taken 739 

together, the findings suggest that when nutrition information was expressed in percentages, 740 

participants drew on that information more than when it was expressed in grams. 741 

 742 

Figure 7. Importance ratings for the 6 types of nutrition information by representation condition. 743 

Higher values on the y-axis mean that participants rated that piece of information as more 744 

important. Error bars show the within-subjects standard error without adjusting for covariates.  745 
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whether participants used food labels when buying products. We included whether participants 750 

were reporting about buying a new product (versus a product they frequently buy), their rating of 751 

how often they use nutrition labels to determine healthiness (mean centered), the interaction of 752 

these factors, participant gender, participant age, child gender, child age, and subjective SES as 753 

fixed effects. We included by-subject random intercepts and by-subject random slopes for the 754 

effect of frequent versus new items. However, this model did not converge, so we removed the 755 

random intercepts.  756 

As in Study 1, we found that participants were more likely to use nutrition labels for new 757 

products (M = 3.73, SD = 1.01) than for products they frequently bought (M = 2.94, SD = 1.23), 758 

t(427.06) = 13.64, p < .001. Again, we found that participants who reported using nutrition labels 759 

to determine how healthy a food item is reported using nutrition labels more often, t(422.08) = 760 

22.38, p < .001. As in Study 1, we did not find an interaction of these factors, t(427.44) = 0.28, p 761 

= .782. Participants with higher subjective socio-economic status reported using food labels more 762 

frequently, t(420.59) = 4.68, p < .001, and those who identified as women (M = 3.38, SD = 1.23) 763 

reported using food labels more than those who identified as men (M = 3.23, SD = 1.13), 764 

t(422.52) = 2.11, p = .035. No other effects were significant. 765 

Parent-child nutrition talk 766 

Most participants reported that it was either extremely or very important for them that 767 

their child knows about nutrition (n = 366, 82%). In line with this finding, we found that the 768 

majority of participants (95.7%) said that they talk with their child about nutrition. Most often, 769 

participants said that they talk about nutrition during mealtime at home (n = 420, 94%) or at 770 

restaurants (n = 123, 28%). Many participants also said that they discuss nutrition at the grocery 771 

store (n = 299, 67%). Some of the write-in answers included: when they are eating something 772 
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“bad” for them (n = 3), when growing or preparing food (n = 5), when planning meals (n = 2), 773 

when the child asked questions (n = 4), when watching food-related media or advertisements (n 774 

= 2), at home not during meal times (n = 2), in the car (n = 2), and randomly when the topic 775 

arises (n = 6). Participants reported that their children should learn about nutrition from parents 776 

(n = 435, 98%), teachers (n = 292, 66%), other family members (n = 245, 55%), online searches 777 

(n = 81, 18%), TV shows aimed at children (n = 170, 38%), nutrition labels (n = 240, 54%), 778 

advertisements (n = 76, 17%), and doctors (n = 329, 74%). However, the majority of the 779 

participants (n = 318, 71%) said that parents are the best source of information for their 780 

children’s learning about nutrition. 781 

Many participants also reported talking with their children about nutrition information on 782 

food packaging (60%). We used logistic regression to explore whether participants who had 783 

older children were more likely to say that they talked with their children about food labels, and 784 

we included participant age, participant gender, child gender, and subjective SES as covariates. 785 

We found that the age of the child was a significant, positive predictor of participants’ reporting 786 

that they talk with their children about food labels, t(429) = 5.29, p < .001. Additionally, 787 

participants with higher subjective SES were more likely to talk with their children about 788 

nutrition labels, t(429) = 3.75, p < .001. We did not find that participant age, t(429) = -1.67, p = 789 

.091, participant gender, t(429) = -0.33, p = .738, or child gender, t(429) = 1.25, p = .210, 790 

predicted whether participants talked with their children about nutrition labels. Most participants 791 

said that they discuss nutrition labels at home around mealtime (n = 135, 30%) or at the grocery 792 

store (n = 118, 26%).  793 

When participants were asked to rate how knowledgeable their children were about 794 

nutrition (compared to other children their age) on a 5-point scale, they rated their children as 795 
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moderately knowledgeable (M = 3.17, SD = 0.86). We attempted to predict participants’ ratings 796 

of how knowledgeable their children were about nutrition from child age, child gender, 797 

participant gender, participant age, subjective SES, and whether their participants said they talk 798 

with their children about nutrition and about food labels. We found that participants who self-799 

reported talking to their children about nutrition and nutrition labels more specifically reported 800 

that their children were more knowledgeable about nutrition, t(427) = 3.90, p < .001 for 801 

nutrition; t(427) = 6.19, p < .001 for nutrition labels. We also found that as subjective SES 802 

increased parents rated that their children knew more about nutrition, t(427) = 4.14, p < .001. In 803 

these analyses, the age of the child was not a significant predictor of their nutrition knowledge, 804 

t(427) = 0.98, p = .327, presumably because we had asked participants to rate their children in 805 

relation to same age peers. There were no effects of child gender, t(427) = 1.68, p = .093, 806 

participant gender, t(427) = 1.28, p = .202, or participant age, t(432) = -1.70, p = .090. 807 

We also asked participants to rate, on a 7-point scale, how much their own beliefs about 808 

nutrition influenced what their children eat. Participants on average said their beliefs about 809 

nutrition had a moderate influence on what their children eat (M = 4.37, SD = 1.19). We 810 

investigated whether these scores varied depending on the child’s age, child’s gender, 811 

participant’s age, participant’s gender, participant’s subjective SES, how much of the 812 

responsibility of preparing food and grocery shopping the participant had, and whether the 813 

participant said they talk with their child about nutrition and about nutrition labels. Participants 814 

who reported that they talk with their children about nutrition labels more strongly agreed that 815 

their own beliefs about nutrition influence what their child eats than participants who reported 816 

that they do not talk with their children about food labels, t(425) = 4.07, p < .001. Participants 817 

with higher subjective SES thought their own beliefs influenced their child’s beliefs more than 818 
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those with lower subjective SES, t(425) = 2.45, p = .015. Participants who identified as women 819 

thought their beliefs influenced their child’s beliefs more than those who identified as men, 820 

t(425) = 2.19, p = .029. None of the other predictors were significant. 821 

Discussion 822 

As in Study 1, we did not find that participants’ judgements about the healthiness of food 823 

items differed when the information was presented in grams or percentages. However, we also 824 

found that participants’ judgements about healthiness when they saw a picture and the nutrition 825 

information of the food item did not differ from when they saw only a picture. Indeed, 826 

participants reported that prior knowledge was the most important piece of information they used 827 

when rating the food items. This suggests that when they recognized the item that was pictured, 828 

they may have ignored or paid less attention to the nutrition information presented with the 829 

picture. Participants not attending to the food labels of items they recognize is in line with our 830 

finding that participants report not using food labels when purchasing foods they consume 831 

frequently. Additionally, we found that participants who rated foods for their children gave 832 

higher healthiness ratings than those who rated foods for themselves. 833 

Participants reported talking with their children about nutrition, and they reported that 834 

these conversations typically occur around mealtime or at the grocery store. Although 835 

participants reported that children learn about nutrition from a variety of sources, most 836 

considered themselves to be the best source of information about nutrition for their children. 837 

Fewer participants reported talking with their children about nutrition information found on food 838 

packaging, and whether they did so was related to how much they thought their children knew 839 

about nutrition. 840 

General Discussion 841 
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In two studies, we investigated how parents use nutrition information when rating the 842 

healthiness of foods, and whether the form that this information takes (i.e., whether it is 843 

presented in grams vs. in percentages) affects their ratings. Study 1 showed that when parents 844 

only had access to nutrition information, their ratings of the healthiness of foods did not differ 845 

between healthy and unhealthy foods or between foods in different meal categories. Study 2 846 

showed that, in general, when parents rated foods for their child they rated them as healthier than 847 

when they rated food for themselves. When considering data from both studies, we found that 848 

parents made similar judgements when they saw pictures of the foods accompanied by nutrition 849 

information than when they saw only the pictures. This suggests that parents are more likely to 850 

use food labels when they do not know a lot about the items, such as when purchasing a new 851 

food product. However, once they are familiar with a particular food product, parents appear less 852 

attentive to the nutrition labels. This result is important, as it suggests that there are significant 853 

challenges to getting parents to attend to food labels if they are already familiar with particular 854 

food items. Future research should explore how parents report gaining knowledge about the 855 

healthiness of foods more generally and whether their knowledge about nutrition and food 856 

healthiness is accurate.  857 

Nutrition labels and food cognition 858 

These findings add to a growing body of work on people’s judgments of the healthiness 859 

of foods, and on the sources of information people use to make such judgments. Our finding that 860 

people base their judgments on prior knowledge about the foods, rather than on nutrition labels, 861 

is in line with past research showing that even children as young as 3 can successfully categorize 862 

foods as “healthy” or “junky” (Nguyen & Murphy, 2003; Nguyen, 2007). By adulthood, people 863 

have years of experience with familiar foods, and they have well-established views about which 864 
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foods are healthy. People’s views about the physical and emotional consequences of eating 865 

healthy and unhealthy foods increase in precision and elaborateness over development (e.g., 866 

Wellman & Johnson, 1982; Raman, 2014); however, their judgments about the healthiness of 867 

foods are largely accurate, even in early childhood. In the present studies, it appears that parents’ 868 

judgements resemble those of nutritionists, with the caveat that parents rarely rated foods as very 869 

unhealthy.  870 

 The finding that parents do not modify their healthiness judgements very much when 871 

they have only nutrition information was surprising. This might mean that parents do not know 872 

how to interpret nutrition labels. The idea that parents might not know how to interpret nutrition 873 

labels is in line with research suggesting that many young adults have an inadequate 874 

understanding of nutrition labels (Sharf, Sela, Zentner, Shoob, Shai, & Stein-Zamir, 2012). 875 

Parents generally viewed foods as healthy, and this was even more prevalent when there was no 876 

picture of the food item. If this finding holds up in future studies, it may have profound 877 

implications for the idea that nutrition labels should be present for all foods in all settings. 878 

Previous work suggests that people are more likely to overeat snacks deemed to be healthy 879 

(Provencher, Polivy, & Herman, 2009). If placing a nutrition label on an unfamiliar but 880 

unhealthy food leads parents to perceive such foods as healthier, these labels may paradoxically 881 

lead to an increase in the consumption of unhealthy foods.   882 

Our studies add to previous findings that nutrition label use may be lower than self-report 883 

studies suggest (Cowburn & Stockley, 2004), as people use such labels mainly for unfamiliar 884 

products. Prior work suggests that nutrition knowledge promotes the use of nutrition labels 885 

(Miller & Cassady, 2015), but our findings indicate that people might not use labels accurately or 886 

might discount the information they provide for familiar foods. It is worth pointing out that 887 
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parents in both of our studies indicated that they used nutrition information found on labels, such 888 

as calories, fat and protein. However, their judgements did not change when the information was 889 

not present. This might indicate that parents might think that they are using the information, but 890 

they might only be using their prior knowledge about how much protein or fat a food has.  891 

Our data do not support the idea that nutrition information presented in percentages was 892 

more accessible to participants than comparable information presented in grams. Only one 893 

finding suggested that percentage information was more accessible; namely, parents rated the 894 

importance of information about carbohydrates as higher when they had encountered that 895 

information in percentages. At the same time, however, there was no evidence that parents 896 

judged the healthiness of foods differently when nutrition information was presented in 897 

percentages vs. in grams, suggesting that any practical impact of such differences in 898 

representation is limited. Overall, effects of number representation were small and not 899 

consistently observed. 900 

Transmission of beliefs about nutrition 901 

This study provides insight into how parents communicate nutrition information to their 902 

children. Most parents in Study 2 reported talking with their children about nutrition in general, 903 

and some reported specifically talking about nutrition labels. This type of talk might be 904 

important, as parents who reported talking with their children about nutrition thought that their 905 

children were more knowledgeable about nutrition than parents who did not report engaging in 906 

these talks. From the current study, it is not clear if children know more about nutrition because 907 

their parents talk with them about it, or if parents are more likely to talk about nutrition if they 908 

perceive their child as knowing a lot about nutrition. Future work should attempt to investigate 909 

the directionality of this relation. 910 
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One clear finding was that parents endorse that their children may obtain nutrition 911 

information from many sources, but most believe that they themselves are the best source of 912 

information. This is encouraging, as when parents lack self-efficacy for teaching children about a 913 

particular topic, they are more likely to withdraw from teaching opportunities (Grolnick, Benjet, 914 

Kurowski, & Apostoleris, 1997). Our studies suggest that in the domain of nutrition, parents 915 

might feel confident in talking to their children.  916 

Although most parents in our study reported talking with their children about nutrition, 917 

other observational research suggests that parents and children rarely talk about nutrition when 918 

making food purchasing decisions. For example, O’Dougherty, Story and Stang (2006) observed 919 

parent-child interaction around purchasing decisions in supermarkets and found that nutritional 920 

considerations were raised in only 3% of interactions. Some other, more vague comments about 921 

potential food purchases might also conceivably have been based on nutritional aspects of the 922 

products (e.g., “you don’t want that stuff”, about candy)—but on the whole, the frequency of 923 

discussions about nutrition in supermarket interactions was very low. The authors did not report 924 

whether the nutrition information that was discussed in these interactions was based on prior 925 

knowledge or on nutrition labels. 926 

The low frequency of discussions about nutrition in supermarkets and grocery stores 927 

might be related to the foods that families purchase. The bulk of the items that families purchase 928 

are likely foods with which they are familiar. Both of our studies show that parents often do not 929 

use nutrition labels when purchasing familiar foods. If families purchase only familiar foods, 930 

they might not check nutrition labels much and might discuss them with their children even less. 931 

Additionally, many foods that are considered healthy, such as fruits and vegetables, often do not 932 
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have nutrition labels. This might also limit opportunities for parents to discuss nutrition 933 

information with their children. 934 

These findings highlight the need for research addressing when and where parents do talk 935 

about nutrition with their children, as such interactions are likely influence children’s thinking in 936 

this domain. The influence of parents can be seen in the fact that  young children report 937 

preferring to learn about the healthiness of foods from parents and teachers, rather than from 938 

cartoons or from other children (Nguyen, 2012). Future research should investigate parent-child 939 

interactions around food choices, both in naturalistic and experimental settings, in order to 940 

identify contextual features that trigger discussions of nutrition and to examine the kinds of 941 

nutrition information that parents and children discuss. Future research should also explore how 942 

parent-child discussions about nutrition relate to food choices.  943 

Researchers should also examine the effects of socio-demographic factors on parents’ 944 

conversations and interactions with their children relating to nutrition.. We found that mothers, to 945 

a greater extent than fathers, thought their beliefs about nutrition influenced their children’s 946 

beliefs. This was the case, even after controlling for self-rated responsibility for preparing foods 947 

and grocery shopping and whether they said they talked to their child about nutrition and 948 

nutrition labels. Therefore, it could be that mothers are more likely to discuss nutrition during 949 

mealtimes than fathers, or that mothers are more likely to prepare foods or grocery shop with 950 

their children.  951 

We also found that parents who rated their subjective socio-economic status higher rated 952 

foods as healthier, overall, than parents who rated their subjective socio-economic status as 953 

lower. We did not predict this relation a priori, and we are therefore cautious in interpreting it. 954 

However, this finding highlights the need for further research on how socio-demographic factors 955 
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influence people’s evaluations of foods, as well as research on whether such evaluations are 956 

observed in parent-child talk about nutrition. 957 

Limitations 958 

Our studies have a several important limitations. First, the nutrition information we 959 

provided was limited, even when pictures were provided along with the labels in Study 2. 960 

Second, the information presented in our study was restricted to serving size, calories, and 961 

quantities of key nutrients such as carbohydrates, fat, and protein. We chose to present only a 962 

few nutrition facts in order to have a more straightforward manipulation, but this does mean that 963 

our food labels were simplified. We also only asked parents about these broad categories. It is 964 

possible that parents’ ratings would have been different if we had posed the questions differently. 965 

For example, parents might have responded differently if we had asked how much their 966 

judgements were determined by the amount of sugar (a more specific term) than the amount of 967 

carbohydrates (a broader term). Third, the percentage information that we included was different 968 

from the percentage information that is normally presented on nutrition labels, which is percent 969 

of daily value based on a 2000 calorie diet. This may have been confusing. Although we 970 

attempted to provide enough information to guide parents to the intended interpretation of these 971 

percentages, we do not have any information that would help us determine whether parents did in 972 

fact interpret the percentages as we intended. Future studies should examine whether presenting 973 

parents with grams or percent of daily values leads to differences in their healthiness judgements. 974 

Fourth, we did not include information about how the food items might be prepared, about the 975 

other items being consumed along with the food items that day or week, or about the overall 976 

quantity being consumed. These are all key issues to consider when thinking about the 977 

healthiness of meals more generally. Finally, we did not obtain information about actual parent-978 
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child conversations, but simply asked parents to report on whether they talk with their children 979 

about nutrition. It is possible that parents actually talk less to their children than they reported. 980 

Conclusions 981 

Our studies suggest that most parents talk with their children about nutrition, and many 982 

parents talk with them about nutrition labels. Many of these conversations happen around 983 

mealtimes or at the grocery store. Parents who reported talking with their children about nutrition 984 

labels also perceived their children to be more knowledgeable about nutrition compared to 985 

parents who did not report talking to their children about nutrition labels. However, parents do 986 

not seem to use nutrition labels when they are making decisions about familiar foods. Instead, 987 

nutrition labels seem to be used primarily when considering the purchase of new food items. We 988 

found that parents’ judgements based on pictures alone (and therefore, only on prior knowledge) 989 

differed from those made when they had access to nutrition information alone. However, 990 

parents’ judgements when they had access to nutrition information and pictures of the items did 991 

not differ substantially from their judgements based on pictures alone. In sum, parents regularly 992 

make food choices for their children. Parents consider the nutritional content of foods, both when 993 

evaluating the healthiness of foods and in communicating with their children about those 994 

evaluations. However, parents do not always draw on nutrition information from labels, even 995 

when that information is available to them.  996 

  997 
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Table 1. Mean healthiness rating by food item and condition. For study 2, we collapsed across 1123 

judgements for self and judgements for child. Standard deviations are presented in parentheses. 1124 

 Study 1 Study 2 

Food Item Picture Grams Percentage 
Picture 

and Grams 
Picture and 
Percentage 

Almond 5.19 (0.79) 4.15 (1.51) 4.09 (1.61) 5.25 (0.76) 5.17 (0.71) 
Apple 5.56 (0.59) NA NA 5.56 (0.65) 5.55 (0.55) 
Apple pie 2.64 (0.97) NA NA 2.50 (1.04) 2.40 (0.91) 
Avocado 5.28 (0.71) NA NA 5.28 (0.79) 5.22 (0.83) 
Baked potato NA NA NA 4.03 (0.91) 3.89 (0.92) 
Bread 4.14 (0.72) NA NA 3.36 (1.00) 3.27 (0.90) 
Bread (Wheat) NA NA NA 4.22 (0.80) 4.12 (0.84) 
Carrot 5.32 (1.06) NA NA 5.34 (1.07) 5.46 (0.92) 
Cereal 4.03 (0.87) NA NA 3.90 (1.02) 3.96 (0.91) 
Cheeseburger NA NA NA 2.89 (0.95) 2.80 (1.05) 
Chocolate 
pudding 2.79 (0.98) 4.18 (1.56) 4.13 (1.59) 2.75 (0.97) 2.62 (0.86) 
Cottage cheese 4.32 (0.90) 4.19 (1.52) 4.21 (1.51) 4.29 (1.08) 4.25 (0.91) 
Egg NA NA NA 4.71 (0.79) 4.56 (0.91) 
Fries 2.28 (0.97) NA NA 2.20 (1.06) 2.19 (1.05) 
Fruit snacks 2.52 (1.04) 4.10 (1.60) 4.00 (1.68) 2.28 (1.03) 2.42 (1.01) 
Granola bar NA NA NA 4.05 (1.01) 4.16 (0.92) 
Hot dog 2.70 (1.00) NA NA 2.53 (1.04) 2.51 (1.05) 
Hummus 3.99 (1.03) NA NA 4.06 (1.11) 4.02 (1.13) 
Ice cream 2.65 (1.00) 4.03 (1.60) 4.01 (1.62) 2.53 (1.07) 2.49 (0.91) 
Jerky NA NA NA 3.51 (1.15) 3.38 (1.06) 
Kale 5.58 (0.59) 4.33 (1.48) 4.47 (1.48) 5.61 (0.61) 5.60 (0.61) 
Mac & cheese 3.13 (0.97) 4.01 (1.62) 4.13 (1.47) 2.90 (1.01) 2.86 (1.01) 
Meatloaf 3.68 (0.88) 4.28 (1.49) 4.31 (1.49) 3.66 (0.90) 3.65 (0.82) 
Oatmeal NA NA NA 4.74 (0.82) 4.79 (0.68) 
PB&J NA NA NA 3.45 (0.91) 3.43 (0.87) 
Peanut butter 4.22 (0.81) 4.04 (1.58) 4.12 (1.54) 4.17 (0.89) 3.99 (0.92) 
Popcorn 3.77 (0.87) NA NA 3.92 (0.89) 3.86 (0.82) 
Potato chips 2.16 (0.94) NA NA 2.04 (0.88) 2.03 (0.81) 
Salami NA NA NA 3.06 (1.20) 3.03 (1.08) 
Salmon NA NA NA 5.28 (0.84) 5.21 (0.85) 
Shrimp 4.51 (0.90) 4.47 (1.49) 4.43 (1.49) 4.84 (0.93) 4.64 (0.80) 
Yogurt NA NA NA 4.52 (0.94) 4.50 (0.90) 
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