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Abstract 
 

The primary focus of this research was to evaluate beliefs about the healthfulness of 

common foods. There is widespread agreement that a whole foods, plants-based diet, 

such as that depicted by Canada’s Food Guide, promotes optimal health. However, many 

processed foods are marketed with nutrition messages that are purportedly designed to 

assist people in making healthier food choices, but may in fact be misleading. This study 

evaluated beliefs about the healthfulness of 30 common foods across three categories, 

whole, processed, and highly processed foods, and compared them to an objective 

measurement of nutritiousness.  An array of food choice items, including values such as 

health, price, and convenience, as well as physical health and fitness questions, were 

included in the current study to explore relationships with ratings of healthfulness and 

frequency. Results indicate that participants underestimated the healthfulness of whole 

foods, were reasonably accurate when rating processed foods, and overrated the 

healthfulness of highly processed foods. Participants rated whole foods as being included 

in their diets more frequently than either processed or highly processed foods. 

Correlation analyses indicated relationships between ratings of healthfulness, frequency, 

food choice values and health and fitness items. Consumers must be able to understand 

the relative healthfulness of foods in the marketplace in order to choose a healthy diet. 

The current study suggests that consumer understanding of the healthfulness of common 

foods, especially whole and highly processed foods, is questionable. Additionally, food 

and nutrition information sources were not related to healthfulness ratings. These 

findings have implications for healthy eating policies because they suggest the need for 

other strategies beyond information interventions. 
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Introduction 

 
Preamble 

The primary focus of the current research was to evaluate how consumers perceive 

the healthfulness of common foods. In particular, this study examined the practical 

question of how consumers perceive the healthfulness of various categories of foods 

(whole, processed, and highly processed) relative to an empirical benchmark. The 

hypotheses examined by the current research emerge from important issues within the 

modern food environment, including what is known about whole foods diets and their 

impact on human health, as well as marketing processed foods, which often emphasizes 

their “healthy” attributes. 

Diet-Disease Relationships and Whole Foods Diets 

The modern food environment is widely acknowledged to be a significant 

contributor to many major health problems in Western society. In particular, many 

chronic diseases are known to be related to overweight and obesity, including 

hypertension/high blood pressure, coronary heart disease, type 2 diabetes, stroke, 

gallbladder disease, osteoarthritis, sleep apnea and other breathing problems, certain 

cancers, such as breast, colon and endometrial cancer, and mental health problems, such 

as low self-esteem and depression (Health Canada, 2006). The Centers for Disease 

Control (2013) provide a similar list, but add liver disease, dyslipidemia, and 

gynecological problems. 

Governments and other organizations promote healthy dietary habits by emphasizing 

a whole foods—foods that have undergone little to no processing—diet that is largely 
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plants-based. For example, the Government of Canada (2013) provides the following list 

of foods that should comprise a healthy Canadian’s diet: 

• vegetables (especially ones that are dark green or orange) 
• fruit 
• whole grains (like barley, brown rice, oats, quinoa, and wild rice) 
• lower-fat milk (skim, 1% or 2% milk) and milk alternatives like fortified soy 

beverages 
• fish (like char, herring, mackerel, salmon, sardines, and trout) 
• lean meat (skin removed and fat trimmed) 
• meat alternatives (like beans, lentils, and tofu) 

 
Additionally, the Canadian Government’s website suggests that consumers “[l]imit foods 

and drinks that are high in calories, fat, sugar, and sodium” and should only consume the 

following foods occasionally and in limited quantities: 

• cakes and pastries 
• cookies and granola bars 
• ice cream and frozen desserts 
• chocolate and candies 
• doughnuts and muffins 
• French fries and other fast foods 
• nachos 
• potato chips 
• alcohol 
• fruit-flavoured drinks 
• soft drinks 
• sports and energy drinks 
• sweetened hot or cold drinks 

 
The emphasis on the whole foods diet is echoed by the World Cancer Research Fund 

International (2014), a leading authority on the link between diet and cancer, which 

emphasizes that “consuming predominantly plant-based diets reduces the risk of 

developing obesity, diabetes, cardiovascular diseases, and some forms of cancer. Plant-

based diets are high in vegetables and fruits, whole grains, pulses, nuts and seeds, and 

have only modest amounts of meat and dairy” (p. 2). In the United States, the 

Department of Agriculture and Department of Health and Human Services Dietary 

http://www.healthycanadians.gc.ca/eating-nutrition/label-etiquetage/tips-conseils/table_fats-lipides-eng.php
http://www.healthycanadians.gc.ca/eating-nutrition/label-etiquetage/tips-conseils/table_sugars-sucres-eng.php
http://www.healthycanadians.gc.ca/eating-nutrition/label-etiquetage/tips-conseils/table_sodium-eng.php
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Guidelines for Americans (2010) emphasize that Americans should increase their intake 

of whole grains, fruit and vegetables, and the Centers for Disease Control has taken the 

initiative to define “powerhouse fruits and vegetables” (Di Noia, 2014). Additionally, 

studies that include a focus on whole foods, plants-based diets imply that the current 

recommendations may underemphasize the importance of these diets (e.g., Campbell & 

Chen, 1994; Campbell, Parpia, & Chen, 1998), especially in cases where reversal of 

chronic disease has been documented in clinical research (e.g., Esselstyn Gendy, Doyle, 

Golubic, & Roizen, 2014). 

In summary, a whole-foods, plants-based diet is widely known to contribute to 

optimal human health. The research cited herein is not exhaustive and knowledge of the 

full impact of healthful diets remains limited. With the understanding that whole foods 

plants-based diets have a significant positive impact on human health, considering how 

processed foods are marketed with nutrition messages in the contemporary food 

environment appears important. 

Nutrition Marketing and Advertising 

There is widespread consensus among nutrition professionals, researchers, and 

government organizations that whole foods—especially plants—are integral for optimal 

human health; nevertheless, many processed and highly processed foods are marketed 

using nutrition messages—a practice hereafter referred to as nutrition marketing—to 

imply or state that these foods may confer a health benefit to the consumer. In Canada, 

several types of nutrition messages are permitted, including the following, which are 

defined by Health Canada (2010):  

Nutrient content claims:  describe the amount of a nutrient in a food. A good source 
of iron is an example of a nutrient content claim.  
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Health claims: are statements about the helpful effects of a certain food consumed 
within a healthy diet on a person's health. For example, a healthy diet containing 
foods high in potassium and low in sodium may reduce the risk of high blood 
pressure, a risk factor for stroke and heart disease…  
 

In Canada, health claims are grouped into several different categories, including general 

health claims, function claims, disease risk reduction claims, and therapeutic claims 

(www.agri.gc.ca). Additionally, industry may use front of package labeling systems, 

which include logos such as Kraft’s “Sensible Solutions” label, which are not regulated 

(Schermel, Emrich, Arcand, Wong, & L’Abbé, 2013). While the various types of 

nutrition marketing are generally understood in both lay and academic parlance, specific 

legislation and definitions differ from country to country, even though industry operates 

in a global marketplace (Lalor & Wall, 2011). Nevertheless, a general requirement of 

nutrition marketing in the global marketplace is that messages must be truthful and not 

misleading, a principle espoused by the Codex Alimentarius General Guidelines on 

Claims (2009/1979) which specifies in section 1.2 that “…no food should be described 

or presented in a manner that is false, misleading or deceptive or is likely to create an 

erroneous impression regarding its character in any respect.” The principle is emphasized 

in the Canadian Food and Drugs Act, which lists as a core principle that, "No person 

shall label, package, treat, process, sell or advertise any food in a manner that is false, 

misleading or deceptive or is likely to create an erroneous impression regarding its 

character, value, quantity, composition, merit or safety" (Subsection 5 (1), Food and 

Drugs Act, 2014). Consumer beliefs about the healthfulness of foods that are marketed 

with nutrition information are needed to assess potentially misleading claims or 

packaging materials; however, such beliefs have not yet been adequately investigated. 
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Nutrition marketing is widespread in today’s food environment, although the 

prevalence of these messages varies depending on the medium. Television commercials 

are a popular medium for food advertisers (Bell, Cassady, Culp, & Alcalay, 2009; Byrd-

Bredbenner & Grasso, 2000), but nutrition marketing is relatively uncommon, possibly 

because the vast majority of these advertisements are for fast food and high sugar 

products (Bell et al., 2009). Nutrition messages are more popular in men’s and women’s 

magazines, as nearly half of the food advertisements examined by one study included 

health- and nutrition-related claims (Nan, Briones, Shen, Jiang, & Zhang, 2013), and the 

popularity of such claims has been shown in earlier work (Parker, 2003). Furthermore, a 

study of the top 30 selling Australian magazines, which focused exclusively on 

advertisements boasting healthy eating messages, found that these messages were 

presented in advertisements for processed foods far more often—nearly two to one—

than in advertisements for minimally processed foods, which were defined as “foods that 

are either unprocessed or have only undergone one processing step and do not consist of 

combined ingredients” (Jones, Andrews, Tapsell, Williams, & McVie, 2008, p. 319). 

Nutrition marketing is highly prevalent on food products themselves—a walk down 

any aisle in a grocery store reveals a wide array of nutrient content, health, and other 

claims which appear on the front of packaged foods. Studies have assessed the 

prevalence of these claims. In Canada, some form of nutrition marketing appears on 

48.1% of food packages, with the most prevalent being nutrient content claims, which 

appear on 45.5% of packages, followed by front of package labeling systems at 18.5% 

(Schermel et al., 2013). The prevalence of nutrition marketing is similar in the U.S., with 

studies finding that 49% (Colby, Johnson, Scheett, & Hoverson, 2010) to 53.2% (Brandt, 
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2010, as cited in Schermel et al., 2013) of packages have some form of nutrition 

marketing on them. The prevalence of these claims is especially noteworthy because, 

according to research conducted by the Canadian Council of Food and Nutrition (2008), 

package labels are the number one source of information for food and nutrition 

information for Canadians, with 68% of people obtaining food and nutrition information 

from food package labels, a trend that is increasing (Canadian Council of Food and 

Nutrition, 2009). 

One of the concerns motivating the current study is that consumers may use the 

simple nutrition messages on the front of packages to determine how healthy a food is, 

rather than more comprehensive and accurate information, and thereby misunderstand 

the actual healthfulness of foods. While previous research has shown that nutrition labels 

(i.e., nutrition facts tables) can direct consumers to healthier choices (for a review see 

Campos, Doxey, & Hammond, 2011), consumers generally find nutrition labels 

confusing and, in most cases, prefer and can make best use of simpler information 

(Campos et al., 2011; Cowburn & Stockley, 2005; Grunert & Wills, 2007). Indeed, one 

study assessing four different labeling schemes found that NuVal, a label that provides a 

simple value between 1-100 for the nutritiousness of foods, directed consumers towards 

healthier food choices than other labeling schemes, including a traffic light labeling 

system (Helfer & Schultz, 2014).  A noteworthy problem here is that nutrition is 

complex, and simple messages such as those used in nutrition marketing practices do not 

offer the necessary context for understanding the actual nutritiousness of a food. In other 

words, advertisers focus on beneficial aspects of their products rather than giving an 

accurate, comprehensive overview of the product.  
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Concerns about the practice of marketing only the beneficial components of foods 

have been raised. Marion Nestle (2013/2002), in her seminal work “Food Politics” 

discusses at length the problematic nature of focusing on single nutrients, with respect to 

both nutrition and consumer confusion. She has frequently raised the question “Is a 

somewhat-better-for-you, highly processed food really a good choice?” 

(http://www.foodpolitics.com; 2009, September 5). Nestle exemplifies this problem by 

examining Froot Loops cereal. The package clearly boasts numerous nutrition messages. 

Kellogg’s “Nutrition at a Glance” labels appear in the top right. Just below is Kellogg’s 

own “Smart Choices” label, which displays a prominent green check mark indicating 

that this cereal is a smart dietary choice (as defined by Kellogg’s). A large green banner 

across the lower part of the package suggests that the product contains healthy fiber. 

Finally, the name of the product suggests that fruit is on the menu. But as Nestle points 

out, the number one ingredient in Froot Loops is sugar (44% of the calories in this 2009 

version) and there is no actual fruit in this product. Given the background information on 

whole foods that is provided above, the notion that a sugar-based product, and processed 

foods in general, should be marketed with nutrition messages to educate the consumer 

that the product is marginally better than similar highly processed foods seems 

problematic, especially since these products are often high in saturated fat, sodium 

and/or sugar (Colby et al., 2010).  

The prevailing assumption here seems to be that consumers will take the front of 

package information into account when making healthier food choices. Indeed, Health 

Canada specifies that consumers should “[k]eep in mind, because nutrient claims are 

optional and only highlight one nutrient, you still need to refer to the Nutrition Facts 
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table to make food choices that are better for you” (Health Canada, 2010. Given that 

consumers are unlikely to make appropriate use of all the nutrition information provided 

because they prefer simpler information, they may rely on heuristic methods to 

determine the healthfulness of foods. Cognitive psychologists have noted that “there is 

more to thinking than thought content” (Schwarz, 2004; p.2), meaning that other factors 

such as ease of recall (in this case, healthy attributes of food) and fluency of processing, 

such as familiarity and ease or difficulty of processing new information, can influence 

beliefs (Schwarz, 2004) such as the healthfulness of a food. Additionally, a belief bias 

effect (Evans, 2003) may lead consumers to perceive foods as healthier if they judge the 

conclusion (that a food is healthy) to be believable, even if the logic supporting that 

conclusion is invalid. Understanding consumer beliefs about the healthfulness of foods is 

a critical step for determining if the current food marketing practices are misleading for 

consumers. 

Research on health claims has generally found that these messages increase 

perceived healthfulness, although this effect is often small (Lähteenmäki, 2013). Another 

study assessing the effects of common buzzwords—types of nutrition messages such as 

organic, whole grain, heart healthy, antioxidant, and all natural—found significantly 

higher ratings of healthfulness across all products tested due to the presence of the 

buzzwords in one condition relative to one in which they were absent (Northup, 2014). 

Early research also suggests that nutrition claims can be misleading (Andrews, Burton, & 

Netemeyer, 2000). Wansink and Chandon (2006) found that “low fat” labels on foods 

can cause consumers—particularly overweight individuals—to overeat, and that in fast-

food restaurants claiming to be healthy, consumers are more likely to underestimate the 
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calorie content of foods (Chandon & Wansink, 2007). Furthermore, when snacks were 

described as healthy, participants ate 35% more than when the same snack was described 

to seem unhealthy (Provencher, Polivy, & Herman, 2009).  

The practice of nutrition marketing needs to be considered within the broader 

context of the whole foods diet (i.e., a diet that has been empirically demonstrated to be 

healthy and endorsed by a wide array of authorities), government regulations, and 

previous research on the effects of nutrition marketing. Health Canada, the regulatory 

bodies of other developed nations, and the Codex Alimentarius Commission all 

emphasize that nutrition marketing claims must not be in any way misleading. The 

previous discussion on the effects of nutrition marketing provides a sound basis for 

considering current practices misleading, an argument that has been raised (e.g., 

Northup, 2014). Nutrition marketing practices may contribute to the overall “food 

environment” in which many consumers attempt to select foods based, at least in part, on 

their healthfulness. Canadian researchers have reported that 84% of Canadians believe 

that nutrition is very important for improving health, and that only 2.5% rated their diet 

as very unhealthy (Schermel et al., 2014)—a remarkable figure given the Canadian 

Community Health Survey statistics indicating that 59.9% of Canadian men and 45% of 

women are classified as overweight or obese (Statistics Canada, 2012).  

Purpose and Definitions 

Given the present state of research and commentary about healthful diets, as well as 

the clear health disparities noted by Schermel et al. (2014), research specifically 

examining consumer beliefs about the healthfulness of foods appears warranted. The 

current study asked participants to rate 1) the healthfulness of foods and 2) the frequency 
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of typical inclusion of a food in the diet—hereafter referred to as frequency. The study 

examined differences across three categories, whole, processed and, highly processed 

foods. Whole foods were defined as unprocessed or unaltered foods, such as apples or 

fresh salmon. Whole foods are at one end of a full range of foods chosen to gauge 

participants’ ratings of the healthfulness of foods across the spectrum of possible 

choices, from most to least healthy. Processed foods are foods that have been 

significantly altered or changed to increase shelf life, or to provide highly specific 

experiences of palatability, taste, or texture to the consumer, or for which some other 

perceived value has been added by the food producer. Processed foods retain some 

nutritional value (or are enriched or fortified with nutrients), especially as staple foods 

(e.g., pasta). Highly processed foods, however, are produced to be consumed for pleasure 

or as a treat eaten in moderation rather than for nutritional or health reasons. Highly 

processed foods included items that are considered snack or “junk” foods (e.g., potato 

chips). Each food included in the current study had an accompanying NuVal score. 

NuVal scores, which served as an empirical benchmark for the nutritiousness of foods, 

are ratings of the nutritiousness of foods from 1-100 using a proprietary algorithm that 

includes over 30 nutrients and nutrition measures (see Design for further description). 

NuVal scores were used to guide the final stimuli set. 

Studies specifically comparing perceptions of healthfulness to an empirical 

benchmark are needed. The current research was designed to achieve several goals. First, 

the current study examined how consumers perceive the healthfulness of foods compared 

to an empirical benchmark. The relative disparity between whole and both processed and 

highly processed foods was specifically examined. Previous research indicates that 
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consumers find nutrition labels confusing (e.g., Cowburn & Stockley, 2005) and that 

forms of nutrition marketing may be misleading (Northup, 2014). Based on the previous 

research, as well as observations that the “food environment” is replete with 

unsystematic and confusing information, participants were expected to over-estimate the 

healthfulness of processed and highly processed foods, especially relative to their ratings 

of whole foods. The presence of front-of-package nutrition marketing was manipulated 

in this study as a test of the overall effect of nutrition labels.  However, as this was not a 

central purpose of the study, nutrition labels were not systematically selected. Thus, 

although one group viewed images with actual claims while another did not, no specific 

hypotheses about the influence of these labels were posed. The stimuli for the current 

study included several different food types (i.e., meat, grains & starch, fruits & 

vegetables, nuts & seeds, and dairy) in order to adequately represent “common foods”—

however, by nature these categories differ in their healthfulness and the research design 

for this study did not attempt to examine differences in perceptions of healthfulness or 

frequency (see below) across these food types. 

Second, participants rated the frequency with which they included the foods 

presented in the current study, or foods similar to them, in their diets. The frequency 

ratings provided information about which foods were included in the diet. The 

association of frequency ratings with healthfulness ratings, food choice values, and 

health and fitness items was also examined. 

Finally, the current study tested associations between an array of variables that 

are relevant to food choice and healthfulness based on a priori logic, and tested the 

replicability of previous findings between food choice and well-being (Wallace & 
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Arbuthnott, under review). Our previous work found positive correlations between 

valuing the healthfulness of foods and self-reported physical health, as well as inverse 

correlations between valuing both price (low cost) and convenience and self-reported 

physical health. 

Hypotheses 

In the current study, numerous hypotheses were based on the above literature 

review. While there is much unsystematic and potentially confusing food and nutrition 

information available to Western consumers, resources such as Canada’s Food Guide 

and efforts on the part of nutrition professionals have likely instilled a general 

understanding of the healthfulness of foods in the Canadian population. Therefore, the 

first hypothesis was: 

H1: Participants will correctly identify the pattern of healthfulness across the 

three food categories (i.e., whole will be rated the most healthy, processed second 

most healthy, and highly processed rated the least healthy).  

Despite the a priori logic that led to the first hypothesis, widespread nutrition 

marketing combined with other prevalent forms of food and nutrition information may 

have normalized processed and highly processed foods in Western society and left 

consumers with a sense that these foods are healthier than they are. Thus, the following 

outcomes were hypothesized: 

H2: Mean ratings of Processed foods will be significantly higher than the NuVal 

mean for Processed foods. 

H3: Mean ratings of Highly Processed foods will be significantly higher than the 

NuVal mean for Highly Processed foods. 
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The possible disparity of ratings of healthfulness and the empirical benchmark within the 

context of whole foods was also relevant to the goals of the current study—that is, the 

relative difference in believed healthfulness of whole foods and similar types of 

processed and highly processed foods. The following outcomes were hypothesized: 

H4: The disparity between the NuVal scores for whole and processed foods will 

be significantly greater than the disparity in participant ratings for whole and 

processed foods. 

H5: The disparity between the NuVal scores for whole and highly processed 

foods will be significantly greater than the disparity in participant ratings for 

whole and highly processed foods. 

Finally, our previous work found significant relationships between food choice 

values of the Food Choice Questionnaire (FCQ), such as health, convenience, and price, 

and self-reported physical health (Wallace & Arbuthnott, under review). These results 

were hypothesized to replicate in the current sample: 

H6: Health food choice values of the FCQ will positively correlate with self-

reported physical health and inversely correlate with BMI. 

H7: Price and Convenience food choice values of the FCQ will inversely 

correlate with self-reported physical health and positively correlate with BMI. 

We also examined relationships between healthfulness ratings and questionnaire 

items, as well as frequency ratings and questionnaire items, and other correlations 

between questionnaire items. These analyses were exploratory and no hypotheses were 

specified. 
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Method 

Participants 

A convenience sample of 222 University of Regina undergraduate students was 

recruited using the Psychology Department online participant pool. Participants were 

randomly assigned to one of two rating blocks for their first set of ratings: they rated 

either the healthfulness of foods or the frequency of foods first. The sample had a low 

average age and was heavily biased towards female participants (see Table 1). 

Stimuli 

Participants were asked to rate 30 picture stimuli, which were divided evenly into 

three different categories: whole, processed, and highly processed foods (see Appendix 

A for a complete list of the stimuli). Similar food types were used in all three categories 

(e.g., apple, dried apples, and apple sauce in whole, processed, and highly processed, 

respectively). All foods in the current study were rated using the NuVal nutrition rating 

system, which was created by a team of nutrition experts and includes over 30 nutrients, 

as well as nutrition quality measures (e.g., protein quality) in order to create a single 1-

100 value to rate the nutritiousness of foods, where 100 is the most nutritious. For the 

current study, NuVal served as an empirical benchmark of the nutritiousness or 

healthfulness of foods to which participant ratings were compared. 
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Table 1: Sample characteristics 
 
Sex n Age n Marital Status n 
Male 47 Mean 21.55 Single 199 
Female 175 SD 5.31 Married/Common Law 20 
Total 222 Minimum 18 Separated/Divorced 3 

  Maximum 66 Total 222 
      

Education n Household Income n BMI n 
Some High school 0 < $25,000 89 Underweight 16 
High school 38 $25,000-$60,000 49 Normal 140 
Some Post-secondary 156 $61,000-$100,000 37 Overweight 44 
Post-Secondary degree/diploma 23 > $100,000 41 Obese 14 
Post-Graduate/Professional Degree 5 Total 216 Total 214 
Total 222     
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The NuVal scores for all food stimuli were entered into a 3 (Food Category) x 5 

(Food Type) ANOVA. Neither the interaction between food category and food type nor 

the main effect of food type was significant. However, NuVal scores differed 

significantly for each of the three food categories, F(2, 29) = 29.41, p < .001, ηp
2 = .797. 

Pairwise comparisons indicated differences between whole and processed foods, M 

difference = 39.60, p = .001, r2 = .541 and between processed and highly processed 

foods, M difference = 31.75, p = .004, r2 = .526 (see Table 2 for NuVal category means). 

These results validate the choice of foods for each of the three categories.1  

Table 2: NuVal category means (SD) and category ranges 

 Whole Processed Highly Processed 
Meat 76 (28.28) 49.5 (30.41) 14 (14.14) 
Grains & Starch 93.5 (.71) 50 (35.36) 18 (7.07) 
Fruits & Vegetables 99 (2) 53 (22.58) 10.75 (9.03) 
Nuts 71 60 28 
Dairy 100 29 12 
Total 90.6 (14.95) 50 (21.81) 14.7 (9.21) 
Category Range 56-100 20-71 3-28 

 

The selected stimuli span five different food types, including meat, grains and 

starch, fruits and vegetables, nuts and seeds, and dairy. As noted above, these food types 

were used to ensure that the “common foods” in the current study were representative of 

foods found in the everyday food environment. When rating foods, participants were 

shown the front of the package and the relevant nutrition label and ingredients list 

(usually displayed on the back of the product). For whole foods, nutrition facts tables 

were provided along with a picture of the food itself (see sample stimuli in Appendix B). 

                                                        
1 As an additional check, two graduate students were asked to categorize the stimuli into the three 
food categories. Their categorizations closely matched a priori categorizations: one student matched 
perfectly (30/30) while the other showed a high degree of agreement (24/30).  
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As a measure of realism, the presence of front of package nutrition marketing was also 

manipulated, either including nutrient content and health claims present on the actual 

product or eliminating such front-or-package nutrition labels (hereafter referred to as 

Label/No Label conditions). In both label conditions participants saw nutrition facts 

tables and ingredients lists. The presentation order of the stimuli was randomized for 

each participant and participants were randomly assigned to the Label/No Label 

conditions.  

Measures 

Rating scales. For each food item participants made two ratings, for healthfulness 

and frequency. These ratings took place in two blocks, which were counterbalanced 

between participants to assess rating order effects. For the healthfulness rating block, 

participants were prompted to rate the healthfulness of each food picture with the 

question “How healthy is this food?” A Likert scale ranging from 1 to 100, with 100 

being most healthful, was provided. This range was selected because it corresponds with 

the NuVal rating system. For the frequency rating block, participants were shown the 

same foods (randomized order) and asked “Every two weeks, how frequently do you 

include this or a similar food in your diet?” Participants rated frequency on a Likert scale 

with the anchors, “Never,” “Rarely,” “Sometimes,” “Often,” and “All of the Time.” 

Food choice questionnaire (FCQ; Steptoe, Pollard, & Wardle, 1995; Lindeman 

& Vaananen, 2000).  The FCQ assesses the factors that influence dietary choice, 

including Health, Mood, Convenience, Sensory Appeal, Natural Content, Price, Weight 

Control, Familiarity, and Ethical Concern subscales, which emerged as factors during 

factor analysis.  The factor structure of the FCQ was verified using confirmatory factor 



 18 

analysis, and satisfactory test–retest reliability was found over a 2- to 3-week period. 

Lindeman and Vaananen (2000) developed three additional subscales including: 

Ecological Welfare (which includes subscales for animal welfare and environment 

protection), Political Values and Religion. The factor structure for the complimentary 

factors was determined by factor analysis and verified with confirmatory factor analysis. 

Participants are prompted to rate the FCQ items with the statement, “It is important to 

me that the food I eat on a typical day:” followed by the specific questions. All items are 

rated on a 5-point Likert scale, ranging from 1 (not important) to 5 (very important).  

Importance of healthful eating. The extent to which participants value the 

healthfulness of their diet was of primary interest in the current study because, 

conceptually, perceptions of the healthfulness of foods may depend on the extent to 

which people care about the healthfulness of their diet. Participants were asked the face-

valid question “How important to you is the healthiness of your diet?” Responses were 

provided on a 5-point Likert scale ranging from 1 (Not at all Important) to 5 (Extremely 

Important). A face valid question “How healthy is your current diet?” asked participants 

to rate their overall diet on a scale ranging from 1 (Not at all Healthy) to 100 (Perfectly 

Healthy).   

Shopping and cooking. Consumer experience with shopping and cooking is 

directly relevant to choosing foods. Face valid questions were used to ask participants 

how much time they spend cooking and grocery shopping. For shopping, participants 

were asked “How much time do you spend shopping for food each week?” and rated 

responses on a 5-point Likert scale, with the following response anchors: “Never,” 

“Rarely,” “Sometimes,” “Often,” and “All of the Time.” For cooking, participants were 
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prompted with the question “How much of the food you eat each week do you cook for 

yourself?” and responded on a 5-point Likert scale with the following response anchors: 

“None,” “Little,” “Some,” “A lot,” and “All.” Finally, participants were asked “what 

percentage of your meals are home cooked?” and responded on a 5-point Likert scale 

with the following response anchors: “None,” “Little,” “Some,” “A lot,” and “All.” 

Physical health and fitness (Idler & Kasl, 1995; Liang, 1986). The physical 

health and fitness questions were based on face-valid, self-report questions used in other 

studies (e.g. Idler & Kasl, 1995; Liang, 1986). Participants rated their perceived physical 

health and fitness levels on a 5-point Likert scale, ranging from 1 (Poor) to 5 (Excellent). 

While not highly precise, self-report questions of physical health and fitness have been 

found to independently predict all-cause mortality (Phillips, Der, & Carroll, 2010), and 

physical health questions have been found to predict functional changes in an elderly 

population (Idler & Kasl, 1995). 

Source of information about food and nutrition (Canadian Council of Food and 

Nutrition, 2008). Twelve questions asked participants where they get information about 

food and nutrition. These questions were adapted from Tracking Nutrition Trends 

(Canadian Council of Food and Nutrition, 2008). Information sources included: 

“Internet,” “Friends, Relatives, Colleagues,” “Physician or Health Professional,” “Health 

Associations,” “Government Materials,” “Fitness or Weight Loss Programs,” 

“Dieticians,” “Magazines, Newspapers and Books,” “Food Company 

Materials/Advertisements,” “Food Product Labels,” “Radio/Television,” and “I Don’t 

Know.” Participants rated their use of these information sources on 4-point Likert scales 

ranging from “none” to “a lot.” 
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Body mass index (BMI), special dietary needs, and demographics. BMI was 

calculated based on participants’ self-reported height, weight, age, and sex. A face-valid 

item asked participants to report any special dietary needs. Participants are likely to be 

more informed about the healthfulness of foods if their immediate health or life is 

directly impacted by food choices, and therefore this variable may confound analyses. 

Other demographic information included marital status, income bracket, and highest 

level of education. 

Design and Procedure 

The experiment was presented using Qualtrics online survey platform. The 

experimental component for the study was a 3 (Food Category: Whole, Processed, 

Highly Processed) x 2 (Label Condition: Nutrition Messages/No Messages; see 

Appendix C for sample) x 2 (Rating Order: Healthfulness, Frequency) mixed model 

design. Food category was a within-participants variable, while rating order and label 

were between-participants variables. Rating order was counterbalanced across 

participants, and rating order and the label condition were randomly assigned. The 

presentation order of food stimuli was randomized across all categories and types. 

Participants volunteered for the current study using the University of Regina, 

Department of Psychology participant pool website. Next, they emailed the researcher 

requesting the link and password for the study. Upon signing into the study, participants 

first completed consent procedures. Prior to the experiment, participants were shown an 

instructions page, including three example stimuli, which were not included in the 

experiment (one from each food category). The examples served two functions. The first 

was to ensure that participants understood the instructions for the task. Participants were 
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informed that the food pictures they were to view include the front of the package, the 

nutrition facts table, and the ingredients list (where applicable). The instructions also 

explained that participants were free to make as much or as little use of the information 

provided and no time limit would be imposed, but they should aim for no more than 20 

seconds per picture. They were also given information on using the “slider” used to 

make Likert-type ratings. 

 The second purpose of the example stimuli was to expose participants to one 

food from each category in order to establish conceptual anchors for the ratings they 

provided. It was considered plausible that participants would rate foods based on a 

baseline for healthy food that they might have in mind. Without balanced conceptual 

anchors from each category, participants may rate foods using the first few stimuli that 

they encounter as their anchors, at least until they encounter a very healthy or unhealthy 

food. 

Food stimuli were presented in two blocks—healthfulness ratings and frequency 

ratings—that were counterbalanced. Because participants rated the same foods twice, 

consistency effects were a concern—that is, participants could be biased to respond that 

they would include foods in their diet according to how healthy they previously rated 

them, or vice versa. The array of stimuli presented was expected to prevent participants 

from specifically remembering their previous ratings on foods. As an additional 

safeguard, the rating scales described above (healthfulness and frequency) had different 

number spans in order to make direct comparison between the ratings more difficult. 

When both blocks of ratings were complete participants were administered the self-
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report questionnaires. The experimental component preceded the survey component 

because several of the measures may bias food rating responses. 

Results 

Healthfulness 

Hypothesis 1: A 3 (Food Category) x 2 (Label Condition) x 2 (Order) mixed model 

ANOVA was conducted to test whether participants rated foods differently across food 

categories, label conditions, and to test for order effects. The three-way interaction 

between food category, label condition, and order was not significant, F(2, 217) = .089, p 

= .915, ηp
2 = .001. The interaction of category and label was not significant F(2, 217) = 

.363, p = .696, ηp
2 = .003. The main effect of order was not significant, F(1, 218) = 

.067, p = .796, ηp
2 = .000 and the main effect of label condition was not significant, F(1, 

218) = 1.938, p = .165, ηp
2 = .009. 

The interaction of category and order was significant F(2, 217) = 3.173, p = .044, 

ηp
2 = .028, although this effect was only seen when sphericity was not assumed 

(Mauchly’s W = .636, p < .001.). A contrast plot was used to aid interpretation of this 

interaction (Figure 1). The contrast plot indicates that the interaction results from a 

significant difference in the order of presentation in mean ratings of healthfulness 

between highly processed foods and processed foods. Post hoc independent samples t-

tests were conducted to examine the rating disparity between processed and highly 

processed foods in the Health|Frequency condition (i.e., participants rated food 

healthfulness first) compared to the Frequency|Health condition (i.e., participants rated 

how frequently they included foods in their diet first). The disparity between processed 

and highly processed foods was significantly greater in the Health|Frequency (M = 
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17.02, SD = 8.80) condition than in the Frequency|Health condition (M = 14.25, SD = 

7.92), t (1, 220) = 2.46, p = .014, r2 = .027. Order differences between whole and highly 

processed foods were not significant (see Table 3). The significance of the order effect is 

marginal and the contrasts plot reveals that the interaction does not include an overlap of 

the food categories in mean ratings of healthfulness (see Figure 1). Thus, this finding 

will not be discussed further.
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Figure 1: Healthfulness ratings by rating order 
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Table 3: Independent samples t-test for order effects 
        

Food Category Display Order n 
Mean 

Difference SD t 
Sig. (2-
tailed) r2 

        
Mean Whole - Processed Health|Frequency 106 27.91 11.69 -0.49 0.624 0.001 
 Frequency|Health 116 28.65 10.65    
Mean Whole – Highly Processed Health|Frequency 106 44.50 13.74 0.94 0.347 0.004 
 Frequency|Health 116 42.75 13.94    
Mean Processed – Highly Processed Health|Frequency 106 17.02 8.80 2.47 0.014 0.027 
 Frequency|Health 116 14.25 7.92    
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The main effect of category was significant, F(2, 217) = 1074.09, p < .001, ηp
2 = 

.908. Bonferroni corrected post hoc tests were conducted and indicated a significant 

difference between ratings of whole foods (M = 80.48, SD = 10.07) and processed foods 

(M = 52.37, SD = 11.90; r2 = .619), between whole foods and highly processed foods (M 

= 37.02, SD = 13.24; r2 = .773), and between processed foods and highly processed 

foods (r2 = .396). All three differences were statistically significant at p < .001 (Table 4). 

Thus hypothesis 1 was supported: Participants correctly identified the relative 

healthfulness of whole, processed, and highly processed foods. 

 
Table 4: Main effect of category and post hoc comparisons 

Category (Pair) Mean n SD Sig. (2-tailed) r2 
Whole 80.48 222 10.07 0.000 0.619 
Processed 52.37 222 11.90   
      
Whole 80.48 222 10.07 0.000 0.772 
Highly Processed 37.01 222 13.24   
      
Processed 52.37 222 11.90 0.000 0.396 
Highly Processed 37.01 222 13.24   
 

Hypotheses 2 and 3: Single sample t-tests were used to test differences between mean 

participant ratings (hereafter, “mean ratings”) and mean NuVal scores in each of the 

three food categories. No hypothesis was specified for whole foods, thus a t-test was 

used to explore the relationship between mean ratings and mean NuVal scores. Mean 

ratings for whole foods (M = 80.48, SD = 10.07) were significantly lower than mean 

NuVal scores (M = 90.6, SD = 14.95), t(221) = 14.97, p < .001, r2 = .504. The mean 

difference was -10.12 (95% CI: -11.45 to -8.79).  
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Mean ratings for processed foods (M = 52.37, SD = 11.90) were significantly 

higher than the mean for NuVal scores (M = 50.00, SD = 21.81), t(221) = 2.963, p = 

.003, r2 = 0.038. While statistically significant, the mean difference was small (2.37, 95 

% CI: .793 – 3.94). Mean ratings for highly processed foods (M = 37.01, SD = 13.24) 

were significantly higher than NuVal scores (M = 14.7, SD = 9.21), t(221) = 25.11, p < 

.001, r2 = .741. The mean difference was 22.32 (95% CI: 20.56 – 24.07). Thus, 

hypotheses 2 and 3 were also supported. 

Hypotheses 4 and 5: The relative differences between whole and processed foods, and 

between whole and highly processed foods, were assessed. To examine these 

relationships, disparity scores were created for both participant ratings and NuVal scores. 

The following equations were used: 

a) Participant Disparity Score 1 (PD1) = whole food rating – processed food 
rating 

b) NuVal Disparity Score 1 (ND1) = whole food score – processed food 
score 

c) Participant Disparity Score 2 (PD2) = whole food rating – highly 
processed food rating 

d) NuVal Disparity Score 2 (ND2) = whole food score – highly processed 
food score 
 

Single sample t-tests were used to test the hypotheses that mean ND1 scores 

would be greater than mean PD1 scores and that mean ND2 scores would be greater than 

PD2 scores. Mean ND1 scores (M = 40.60, SD = 23.13) were significantly higher than 

mean PD1 scores (M = 28.30, SD = 11.14), t(221) = 16.454, p < .001, r2 = .551. The 

mean difference was 12.30 (95% CI: 10.83 – 13.78). Mean ND2 scores (M = 75.90, SD = 

17.55) were significantly greater than mean PD2 scores (M = 43.59, SD = 13.84), t(221) 

= 34.781, p < .001, r2 = .846. The mean difference was 32.31 (95% CI: 30.48 - 34.15). 

Thus, hypotheses 4 and 5 were also supported.
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Frequency 

A 3 (Food Category) x 2 (Label Condition) x 2 (Order) mixed-model ANOVA of 

mean frequency ratings for each category was used to explore ratings of dietary 

frequency across food categories, label conditions, and to test for order effects. The 

three-way interaction between food category, label condition, and order was not 

significant, F(2, 217) = .743, p = .477, ηp
2 = .007. The interaction between category and 

label was not significant F(2, 217) = .070, p = .932, ηp
2 = .001. The main effect of label 

was not significant F(2, 218) = .302, p = .583, ηp
2 = .001, and the main effect of order 

was not significant F(2, 218) = .025, p = .875, ηp
2 = .000. The interaction of category 

and order was significant F(2, 217) = 5.995, p = .003, ηp
2 = .052. A contrast plot was 

used to aid interpretation of this interaction (Figure 2). 

Figure 2. Frequency ratings by rating order 
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The contrast plot indicated mean frequency ratings of whole foods were higher 

when participants rated the healthfulness of foods before rating the frequency, with the 

trend reversing for both processed and highly processed foods. A post hoc independent 

samples t-test was used to test the mean disparity of frequency ratings for processed 

foods and highly processed foods (i.e., P-HP) for Health|Frequency (M = .10, SD = .39) 

against the mean disparity of frequency ratings for Frequency|Health (M = .05, SD = 

.35). The differences in frequency ratings were not significant, t(220) = .980, p = .328, r2 

= .004. This indicates the trend for processed and highly processed foods is statistically 

equivalent.  

A post hoc independent samples t-test was used to test the mean disparity of 

frequency ratings for whole and processed food (i.e., W-P) for Health|Frequency (M = 

1.10, SD = .57) against the mean disparity of frequency ratings for Frequency|Health (M 

= .85, SD = .58). The mean difference between the order categories was significant, 

t(220) = 3.332, p <  .001, r2 = .048 (95% CI: .11 - .41). These analyses support the 

observation that mean ratings of frequency for whole foods differ significantly in their 

trend across order compared to processed and highly processed foods. Specifically, after 

having rated the healthfulness of foods, participants rated frequency in their diet as 

higher for whole foods and lower for processed foods. When dietary frequency was rated 

first, however, participants rated whole foods as slightly less frequently eaten and 

processed food as slightly more frequently eaten, although there was no overlap in the 

trend lines. 

While the interaction between category and order is significant, the contrasts plot 

supports evaluating the statistically significant main effect of category, F(2, 217) = 
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323.359, p < .001, ηp
2 = .749, focusing on differences between whole foods and 

processed foods, and whole foods and highly processed foods. Bonferroni corrected post 

hoc tests reveal that mean frequency ratings for whole foods (M = 3.20, SD = .54) were 

significantly greater than mean frequency ratings of processed foods (M = 2.23, SD = 

.42; p < .001; r2 = .502) and mean frequency ratings for whole foods were significantly 

greater than mean frequency ratings for highly processed foods (M = 2.15, SD = .49; p < 

.001; r2 = .507). The difference in mean frequency ratings between processed and highly 

processed foods was also significant, however this difference was small (mean difference 

= .076, p = .008; r2 = .007). 

Correlations were used to assess relationships between mean frequency ratings 

(hereafter “frequency ratings”) in each of the three food categories and disparity in 

healthfulness ratings between participant ratings and NuVal scores in the same 

categories. A disparity score was created for each food by subtracting NuVal ratings 

from the participant’s rating, thus yielding a positive value for overrating and a negative 

value for underrating healthfulness. The absolute value of the mean disparity was used in 

this analysis. 

There was a small, inverse correlation between frequency ratings and absolute 

disparity scores for whole foods, r = -.172, n = 222, p = .01. The correlation between 

frequency ratings and absolute disparity scores for processed foods was not significant. 

There was a positive correlation between frequency ratings and absolute disparity scores 

for highly processed foods, r = .323, n = 222, p < .001; accordingly, participants who 

less frequently ate whole foods had greater disparity scores, and those who more 
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frequently ate highly processed foods had greater disparity scores. This indicates that 

misconceptions about food healthfulness are associated with reported dietary choices. 

Frequency and Food Choice Values 

Multiple regression was used to explore food choice variables as predictors of 

frequency ratings in each of the three food categories. Direct entry was used in all 

analyses because no a priori logic or previous research indicated that variables should be 

entered in a stepwise model. In each analysis the Food Choice Questionnaire (FCQ) 

subscale scores, including Ecological Welfare, Political Values, Religion, Health, Mood, 

Convenience, Sensory Appeal, Natural Content, Price, Weight Control, and Familiarity 

were entered as predictors along with two related variables, importance of healthfulness 

of diet and healthfulness of current diet, with mean frequency ratings of whole foods as 

the dependent variable. The model predicted a total of 19.2% of the variance, F(13, 215) 

= 3.713, p < .001; however, only one predictor in the model, the Familiarity subscale of 

the FCQ, was statistically significant (β = -.215, p = .004). 

In the second analysis the same predictors were used, with frequency ratings of 

processed foods as the dependent variable. The model was not significant, F(13, 215) = 

1.355, p = .184. In the third analysis the same predictors were used to predict frequency 

ratings of highly processed foods. The model significantly predicted 18.1 % of the 

variance, F(13, 215) = 3.445, p < .001. Only one predictor, the Natural Content subscale 

of the FCQ, was significant in this model (β = -.241, p = .006). 

Correlations were used to assess relationships between frequency ratings of each 

category and the Health subscale of the FCQ, importance of healthfulness of diet, and 

healthfulness of current diet ratings. For whole food frequency, significant positive 
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correlations were found with the health subscale (r = .301, p < .001), importance of 

healthfulness of diet (r = .311, p < .001), and healthfulness of current diet (r = .305, p < 

.001). There were no significant relationships between frequency of processed foods and 

these variables. Frequency of highly processed food frequency was inversely correlated 

with the health subscale (r = -.182, p = .006), importance of healthfulness of diet (r = -

.260, p < .001), and healthfulness of current diet (r = -.241, p < .001; see Table 5). 

 
Table 5: Correlations among frequency ratings and healthfulness items 
 

 2 3 4 5 6 
1. Whole: Frequency .281** .096 .311** .305** .301** 
2. Processed: Frequency  .681** -.082 -.095 -.049 
3. HP: Frequency   -.260** -.241** -.182** 
4. Importance of Healthful Diet    .610** .633** 
5. How healthy is your current diet?     .527** 
6. Health Subscale      
** p < 0.01 level (2-tailed). 
 

Correlations were used to assess relationships between frequency ratings and 

health and fitness questions. Whole food frequency positively correlated with ratings of 

present health status (r = .240, p < .001), health compared to others of the same age (r = 

.242, p < .001), daily energy levels (r = .198, p = .003), physical fitness (r = .247, p < 

.001), weekly exercise (r = .229, p = .001), and intensity of exercise (r = .255, p < .001). 

BMI and work missed were not significantly associated with any measures. Processed 

food frequency was not related to any of the health and fitness variables with the 

exception of being inversely correlated with intensity of exercise (r = -.157, p = .020). 

Highly processed food frequency inversely correlated with ratings of present health 

status (r = -.265, p < .001), health compared to others of the same age (r = -.137, p = 
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.041), weekly exercise (r = -.156, p = .021), and intensity of exercise (r = -.167, p = .013; 

see Table 6).  

Hypotheses 6 and 7 and Correlations among Questionnaire Scores 

A correlation analysis was used to test the hypothesis that the Health subscale of 

the FCQ would positively correlate with self-reported physical health variables and 

inversely correlate with BMI. This analysis indicated positive correlations between the 

Health subscale and physical health (r = .416, p < .001), physical health compared to 

others of same age (r = .360, p < .001), daily energy levels (r = .224, p = .001), physical 

fitness (r = .314, p < .001), weekly exercise (r = .337, p < .001), and exercise intensity (r 

= .304, p < .001; see Table 7). No significant relationships were found between the 

Health subscale and BMI and workdays missed; for both of these variables the student 

demographic may confound the relationship (see discussion).  

Correlations were used to test the hypothesis that the Price and Convenience 

subscales of the FCQ would inversely correlate with self-reported physical health and 

positively correlate with BMI. Significant inverse relationships were found between 

Convenience and present health (r = -.233, p < .001), daily energy levels (r = -.179, p = 

.008), physical fitness (r = -.249, p < .001), weekly exercise (r = -.169, p = .012), and 

exercise intensity (r = -.209, p = .002). No statistically significant relationships were 

found with BMI (r = .018, p = .796) or work days missed (r = .049, p = .471), although 

demographic characteristics may have been responsible (see Discussion). There was not 

a statistically significant relationship between Convenience and self-reported health 

compared to others of the same age (r = -.125, p = .064; see Table 7). Thus, hypotheses 6 

and 7 were only partially supported. 
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Table 6: Correlations among frequency ratings and health and fitness items 
 

 2 3 4 5 6 7 8 9 10 11 
1. Whole Frequency .281** .096 .240** .242** .198** .247** -.007 .229** .255** -.073 
2. Processed Frequency  .681** -.119 .011 -.034 -.046 .042 -.087 -.157* -.124 
3. HP Frequency   -.265** -.137* -.043 -.128 -.004 -.156* -.167* -.086 
4. Present Health    .700** .476** .633** -.157* .406** .356** -.166* 
5. Compared Health     .491** .582** -.158* .368** .334** -.226** 
6. Daily Energy      .476** -.223** .330** .316** -.077 
7. Physical Fitness       -.160* .637** .612** -.127 
8. Work Days Missed        -.138* -.137* .199** 
9. Weekly Exercise         .530** .059 
10. Exercise Intensity          .050 
11. BMI           

** p < 0.01 (2-tailed). 
* p < 0.05 (2-tailed). 
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Significant inverse relationships were found between the Price subscale and 

present health (r = -181, p = .007), physical fitness (r = -.134, p = .046), and exercise 

intensity (r = -.233, p < .001). No significant relationships were found between Price and 

self-reported health compared to others of the same age (r = -.045, p = .508), daily 

energy levels (r = -.034, p = .618), or weekly exercise (r = -.063, p = .350). Again, BMI 

(r = -.039, p = .561) and workdays missed (r = .121, p = .075) were not significantly 

related to Price, but this may be due to the sample characteristics (see discussion). 

Information Source Questions: Participants were asked 12 questions to assess 

their sources of information about food and nutrition. The most prevalent sources of 

information were the Internet (M = 3.17), food product labels (M = 3.16), and friends, 

relatives and colleagues (M = 2.95). Dieticians (M = 1.62) and government materials (M 

= 1.72) were rated among the least prevalent of food and nutrition information sources. 

Descriptive statistics are presented in Table 8. Correlations were used to explore 

relationships between these information questions and the disparity between participants’ 

healthfulness ratings and NuVal scores in each of the three categories. Only one 

correlation was significant. Disparity in processed food ratings positively correlated with 

getting information from food company materials/advertisements (r = .157, p = .020; see 

Table 9). 
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Table 7: Correlations among select FCQ variables and physical health variables 
 
 2 3 4 5 6 7 8 9 10 11 
1.Health -.215** -.147* -.055 .416** .360** .224** .314** -.083 .337** .304** 
2. Convenience  .423** .018 -.233** -.125 -.179** -.249** .049 -.169* -.209** 
3. Price   -.039 -.181** -.045 -.034 -.134* .121 -.063 -.233** 
4. BMI    -.166* -.226** -.077 -.127 .199** .059 .050 
5. Present Health     .700** .476** .633** -.157* .406** .356** 
6. Compared Health      .491** .582** -.158* .368** .334** 
7. Daily Energy       .476** -.223** .330** .316** 
8. Physical Fitness        -.160* .637** .612** 
9. Work Days Missed         -.138* -.137* 
10. Weekly Exercise          .530** 
11. Exercise Intensity           
** p < 0.01 level (2-tailed). 
* p < 0.05 level (2-tailed). 
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Table 8: Descriptive statistics for information source 
 
 Mean Std. Deviation n 
The Internet 3.17 0.86 222 
Friends, relatives, colleagues 2.95 0.85 222 
A physician or health professional 2.00 1.03 221 
Health associations 2.02 0.99 221 
Government materials 1.72 0.85 221 
Fitness or weight loss programs 2.27 0.98 221 
Dietitians 1.62 0.96 220 
Magazines, newspapers, books 2.24 0.99 221 
Food company materials/advertisements 2.15 0.90 220 
Food product labels 3.16 0.90 222 
Radio/television 1.97 0.95 221 
I don't know 1.62 0.85 181 
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Table 9: Correlations between healthfulness ratings/NuVal scores disparity and information sources 
  
  2 3 4 5 6 7 8 9 10 11 12 13 14 15 
1. Disparity Whole -.050 -.292** .025 .006 .041 -.029 .017 .042 .053 .020 -.081 -.101 .060 .111 
2. Disparity Processed  .291** .036 -.123 .094 .106 .065 -.037 .041 -.018 .015 -.031 -.057 -.001 
3. Disparity Highly 

Processed   .004 .034 -.022 -.061 -.080 0 -.058 .029 .157* .027 -.007 .060 
4. The Internet    .019 .001 -.010 .114 .179** .024 .208** .125 .134* .123 -.138 
5. Friends, relatives, 

colleagues     .249** .126 .015 .068 .159* .158* .149* .058 .246** .053 
6. A physician or 

health professional      .654** .359** .257** .458** .233** .078 .074 .157* .013 
7. Health associations       .460** .313** .456** .306** .128 .159* .151* -.075 
8. Government 

materials        .226** .280** .195** .144* .182** .157* .084 
9. Fitness or weight 

loss programs         .375** .463** .205** .121 .131 -.071 
10. Dieticians          .392** .123 .107 .225** -.088 
11. Magazines, 

newspapers, books           .366** .206** .376** -.104 
12. Food company 

materials/ 
advertisements            .347** .473** .037 

13. Food product labels             .207** .032 
14.  Radio/television              .082 
15. I don't know               
** Correlation is significant at the 0.01 level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed). 
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Discussion 

Hypotheses: Healthfulness 
 

The current study was designed to assess participant beliefs about the 

healthfulness of common foods, which were assessed by comparing self-reported ratings 

of the healthfulness of foods to corresponding NuVal scores. Hypothesis 1 stated 

participants would correctly identify the pattern of healthfulness across the three food 

categories (i.e., whole rated highest, processed rated second highest, and highly 

processed rated third highest or least healthy), and this hypothesis was supported. This 

indicates that participants understand that whole foods are healthier than processed and 

highly processed foods. Additionally, these findings imply that participants understand 

that highly processed foods are the least healthy. 

While it was expected that participants would correctly identify the general 

pattern of healthfulness amongst common foods, hypotheses 2 – 5 addressed disparity 

between participants’ healthfulness ratings and NuVal scores. Such disparities can be 

considered an indication of participants’ beliefs relative to those of nutritional experts. 

Hypothesis 2 stated participants would overestimate the healthfulness of processed foods 

and this was observed; however, while this difference was statistically significant, the 

average difference was less than 3 points. This small difference may not be practically 

significant; thus hypothesis 2 was supported statistically, but not practically. 

Accordingly, participants appear to provide ratings reasonably similar to NuVal scores 

when rating the healthfulness of common processed foods.  

Hypothesis 3 stated participants would overestimate the healthfulness of highly 

processed foods.  Results supported hypothesis 3, as participants overestimated the 
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healthfulness of highly processed foods by a large, 22-point margin. Participants’ ratings 

of healthfulness indicate a large magnitude disparity relative to NuVal scores for 

common highly processed foods. Additionally, the disparity between of ratings and 

NuVal scores for whole foods was assessed, although no hypothesis was specified for 

this category. Results indicated that, on average, participants underestimated the 

healthfulness of whole foods by about 10 points relative to NuVal scores. Therefore, 

participants’ beliefs about the healthfulness of whole foods appear questionable. 

Given the importance of whole foods diets for health, the relative disparities 

between participants’ ratings of whole foods and processed foods, and whole foods and 

highly processed foods were evaluated. These disparities in the ratings were compared to 

the same disparities in the NuVal ratings. In hypothesis 4, the NuVal disparity was 

predicted to be larger than the disparity in participants’ ratings between whole and 

processed foods—that is, there would be a greater difference in actual nutritiousness than 

in participant ratings for the difference between whole and processed foods. This 

hypothesis was supported, as the NuVal disparity was 12 points larger than the rated 

disparity. This implies that participants believe that whole foods and processed foods are 

much closer in healthfulness than the NuVal rating system indicates. In hypothesis 5, the 

NuVal disparity was predicted to be larger than the disparity in participants’ ratings 

between whole and highly processed foods. This hypothesis was also supported, as the 

NuVal disparity was 32 points larger than the rated disparity. Again, these results imply 

that participants believe that whole and highly processed foods are much closer in 

healthfulness than the NuVal system indicates. In other words, the spectrum of 
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healthfulness seems to be much narrower according to participant ratings compared to 

the empirical measurement system.  

Of concern in this study was the possibility that participants may have been 

inclined to make responses towards the middle of the 1 to 100 rating scale and not use 

the extreme ends, such as 1-10 or 90-100 (i.e., conservative scale use). To assess this 

alternative hypothesis, an assessment of the range and frequency of responses was 

conducted. The average range was 86 points for a food in the whole foods category, 96 

points for a food in the processed category, and 92 for a food in the highly processed 

category. The full scale was used in each of the categories (i.e., ranges include ratings of 

1 to 100) although not for each food. Additionally, the percentage of the sample using 

the bottom (1 to 10) and top (90 to 100) of the scale was calculated for each of the food 

categories. For whole foods, 0.39% used the bottom and 43.16% used the top. For 

processed foods, 5.79% used the bottom and 5.94% used the top. For highly processed 

foods, 17.62% used the bottom and 2.33% used the top. In each case, these results are in 

the expected direction. These results suggest that participants did use the full scale.  

Hypotheses: Correlations 

Hypotheses 6 and 7 predicted a replication of previous work (Wallace & 

Arbuthnott, under review). In hypothesis 6, the Health subscale of the FCQ was 

predicted to positively correlate with self-reported physical health and inversely correlate 

with BMI. The Health subscale was positively associated with all measures of physical 

health except work days missed and BMI (see Table 5). In general, work days missed 

and BMI didn’t correlate with expected variables, or didn’t correlate strongly (see Table 

5, line 4). It is suspected that due to the low average age of the sample these variables are 
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not yet relevant—that is, younger people are not as overweight/obese and the university 

sample may not yet work regularly enough to detect associations with work days missed, 

compared to a population that works five or more days each week.  

In hypothesis 7, the Price and Convenience subscales of the FCQ were predicted 

to inversely correlate with self-reported physical health and positively correlate with 

BMI. Convenience showed small, inverse associations with several of the health and 

fitness items, while Price was inversely related with present health, physical fitness, and 

exercise intensity (see Table 5). These findings show a relationship between valuing 

healthy foods and self-reported health and fitness. Those who value convenient and 

cheap foods tend to report being less healthy and fit. Again, given the low average age of 

the sample, these relationships should be expected to intensify as people age. 

Implications 
 

Taken together, the results from participant ratings of healthfulness suggest there 

is an important misunderstanding in people’s assessment of the healthfulness of common 

foods. Improving diets is notoriously difficult, as is evidenced by the myriad diet-related 

problems of Western society, and improving the Western diet as a means of improving 

both quality of life and disease outcomes must include conveying accurate information 

about food and nutrition. On this point, a great deal of effort has gone into assessing the 

efficacy of different labeling strategies (e.g., Armstrong, 2010). In the current study the 

presence of front-of package nutrition marketing was manipulated (participants saw 

nutrition labels and ingredients lists in both conditions). Overall, this manipulation had 

no effect on ratings of healthfulness. In other words, regardless of whether or not 

participants saw nutrition marketing—which industry and regulators suggest helps 
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consumers make more healthful food choices (e.g., Health Canada, 2015), and critics 

suggest bias consumer understanding of the healthfulness of the products (Northup, 

2014)—there was neither a positive nor negative effect of nutrition marketing.  The 

results from the current study support Lähteenmäki’s assessment that the effect of the 

nutrition marketing tends to be “…that products with health claims are rated as being 

healthier than their non-claimed counterparts, but this effect tends to be rather small and 

not unconditionally positive” (Lähteenmäki, 2013, p. 199). Potentially, a greater concern 

for researchers and public health officials is not that these messages bias ratings of 

healthfulness for specific foods, or as a function of particular nutrition or health 

messages or the country in which the research is conducted (Lähteenmäki, 2013), but 

that there is an entourage effect at work in the overall Western food environment that has 

led consumers to view processed and highly processed foods as the norm and to believe 

that these foods are healthier than they actually are, especially relative to whole foods.  

Researchers studying various nutrition messages often discuss these processed 

and highly processed food products as though they are actually beneficial to consumers’ 

health. For example, Lähteenmäki (2013) writes “[h]ealth claims can only give true 

added value if consumers both recognize the benefit and find it important. This requires 

two different types of understanding: understanding the benefit and understanding 

whether the benefit is relevant to oneself (e.g., does one belong to the target group).” (p. 

200). Certain products can surely offer some healthful benefits; nevertheless, many 

examples exist where nutrition marketing simply aids in the normalization of the 

unhealthy foods.  
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The current study used an array of food products that had various claims on the 

packaging (and these foods were selected for methodological reasons other than their 

nutrition messages). One food included was chicken nuggets, the package for which 

boasted that the nuggets “[contain] 100% natural ingredients, 0g trans fat, no 

preservatives, no fillers, and [the product is] minimally processed.” This product 

received a NuVal score of 4.  Another was fruit snacks. These “fruit” snacks, which 

received a NuVal score of 3, boast that the product is made with “real fruit” and has 

“100% [Daily Value] of vitamin C, 25% [Daily Value] of vitamins A and E, that the 

product is fat free, gluten free, and has no preservatives.” Similar claims appear on other 

foods used, including ice cream (NuVal = 12), French fries (NuVal = 25), and cinnamon 

applesauce (NuVal = 17).  

Heightening the concern in these specific cases is the average disparity between 

the participants’ ratings (i.e., healthfulness beliefs) and the NuVal scores—participants 

overrated the chicken nuggets by an average of 22 points, fruit snacks by 35 points, ice 

cream by 11 points, and cinnamon applesauce by 27 points (only French fries were rated 

accurately). Such examples emphasize the importance of considering the so-called 

“benefit” of various forms of nutrition marketing within the context of the actual 

nutritiousness of foods. To reemphasize Marion Nestle’s pointed question, “is a 

somewhat-better-for-you, highly processed food really a good choice?” 

(http://www.foodpolitics.com; 2009, September 5). Within the context of the actual 

nutritiousness of processed and highly processed foods, along with the enormous 

literature depicting the health benefits of whole, plants-based foods, as well as clinical 

evidence of efficacious dietary interventions as a part of lifestyle therapies in the 



 45 

treatment of chronic diseases (e.g., Esselstyn, 1999; Esselstyn, Gendy, Doyle, Golubic, 

& Roizen, 2014), it seems inappropriate to discuss consumer benefits of nutrition 

marking in cases such as chicken nuggets, fruit snacks, ice cream, French fries, sugar-

laden applesauce, and similar processed products. Researchers examining nutrition 

marketing should consider contextualizing their research within the full spectrum of 

what is known about human nutrition and health, rather than the reasons for which 

industry and regulators claim the nutrition marketing is used (i.e., to inform or assist 

consumers in making healthier choices).  

The current study also explored the reported frequency with which the foods 

presented in the study were included in the diet (i.e., how often participants reported 

including a given food in their diets). Participants’ ratings for each of the three food 

categories differed slightly depending on the order in which they completed the study 

(healthfulness and frequency conditions were counterbalanced); however, the effect was 

small and not practically significant (see results).  

Despite the small overlap of the processed and highly processed conditions (i.e., 

reported frequency of processed foods when healthfulness was rated first is about equal 

to the reported frequency of highly processed foods when frequency was rated first), the 

results indicated participants rate the frequency of including whole foods in their diets as 

greater than either of the two other categories. This result is interesting, given both the 

persistence of diet-related health problems and a recent study that found 57% of calories 

in the U.S population come from “ultra-processed” foods (Steele et al., 2016). This 

apparent “inconsistency” in what participants reported (i.e., consuming more whole 

foods than processed and highly processed) compared to Steele et al.’s findings can be at 
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least partially attributed to reporting biases and caloric density. Participants may report 

that they eat more whole foods because they are “supposed to eat healthy” and they 

know that whole foods are healthiest (hypothesis 1). This possibility is supported by the 

order effects, as after rating food healthfulness, participants reported greater 

consumption of whole foods. Additionally, even if whole and processed or highly 

processed foods are eaten with the similar frequency, the latter categories tend to be 

more calorically dense—there are more calories per gram or per serving—than whole 

foods, so the overall calories consumed from processed and highly processed foods 

could be greater than from whole foods, even if the foods are consumed in relatively 

equal quantities. This raises the possibility that participants’ frequency ratings of the 

foods may be relatively accurate. Future research could assess this accuracy in tandem 

with consumer understanding of caloric density. 

The disparity between participants’ healthfulness ratings and NuVal scores were 

used in correlation analyses. Participants who reported including more whole foods in 

their diets had smaller disparities for whole foods, while those who included more highly 

processed foods in their diets had greater disparities for highly processed foods. Taken 

together, these findings suggest that erroneous beliefs about food healthfulness are 

associated with eating behaviour. 

The food choice questionnaire (FCQ) subscales were selected as predictors of 

food choice based on a priori rationale; specifically, the reported frequency of each of 

the three food categories. While the regression models were significant for both whole 

and highly processed foods, the predication was not practically useful. Conceptually, the 

FCQ covers a wide array of food choice values, including Health, Weight Control, 
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Natural Content, Price, Convenience, Familiarity, Ecological Values, Religion, Mood, 

and Sensory Appeal. Given that there are many food-related topics and values, predicting 

less than 20% of the variance in food frequency is not practically useful. These results 

may be due to foods in each category spanning multiple values (i.e., FCQ subscales), in 

some cases being high on one value and low on another. For example, a chicken breast 

may be high on Sensory Appeal but low on Ecological Values, such as animal rights and 

environmental sustainability. Attempts to predict food choice may need to be more 

specific than predicting the frequency of general categories, such as were used in the 

current study. 

Frequency ratings were also related to self-reported health and fitness. A clear 

pattern emerged in the results, as frequency of including whole foods was positively 

associated with each of the health items, while the frequency of including highly 

processed foods was inversely related with these items (see Table 3). People who 

reported eating more whole foods reported higher levels of present health, health 

compared to others their own age, more daily energy and higher levels of physical 

fitness. They also reported exercising more and higher levels of exercise intensity. 

Conversely, those who reported including more highly processed foods in their diet were 

lower in present health and health compared to others their own age. They also reported 

less weekly exercise and lower exercise intensity. Eating more whole foods was directly 

related to higher self-reported ratings of health and fitness, while eating more highly 

processed foods was related to lower self-reported ratings of health and fitness. 

Subjective health, fitness, and energy levels have been associated with weight- and 

cardiovascular-related mortality (Blair & Brodney, 1999), while perceived health has 
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been shown to predict 9-year mortality (Kaplan & Camacho, 1983). Self-reported health 

and fitness have also been shown to independently predict all-cause mortality (Phillips, 

Der, & Carroll, 2010), and new research found that subjective health is a top predictor of 

survival, likely because these psychological assessments reflect a broad set of 

considerations for which more narrowly defined measures of health do not account 

(Aichele, Rabbitt, & Ghisletta, 2016). Therefore, the associations between the kinds of 

food eaten, such as whole foods compared to processed and highly processed foods, and 

self-reported health and fitness can be valuable indicators of health and fitness, which 

may have implications for mortality. Given the young mean age of the current sample, 

these associations may intensify with age. 

Participants were also asked to indicate how much information about food and 

nutrition they get from various sources (Canadian Council of Food and Nutrition, 2008). 

Participants rated the internet, food product labels, and friends, relatives, and colleagues 

as the most prevalent sources of food and nutrition information, while government 

materials and dieticians were the least used sources of information. Use of each 

information source did not correlate with the disparity between healthfulness ratings and 

NuVal scores (i.e., absolute disparity ratings). Accordingly, the use of information 

sources had no bearing on the similarity of participants’ ratings and NuVal scores. The 

results highlight a potential challenge for improving dietary habits because food and 

nutrition education may well have only minimal influence for change.   

The lack of association between information source and the disparity of 

healthfulness ratings and NuVal scores may be due, in part, to what other researchers 

have referred to as an “information cloud” (Pérez-Cueto & Verbeke, 2012) wherein it is 
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difficult to convey accurate and important information about food and nutrition to 

consumers because of the overwhelming array of information sources, which range from 

unsubstantiated to scientific. This point is supported by the current study’s findings that 

disparities in ratings of healthfulness do not correlate with information sources. Industry 

sources of information, such as package labels and advertisements, may contribute to the 

confusion about the healthfulness of foods (Northup, 2014), even if the measured effect 

is small (Lähteenmäki, 2013). Given the current findings with respect to consumer 

evaluations of the healthfulness of common foods, simpler ways to convey the 

healthfulness or nutritiousness of foods should be more widely instituted. For example, 

the NuVal ratings used in this study have been found to be efficacious for quantifying 

nutrition information and allowing for quick and easy use (Helfer & Shultz, 2014). 

In addition to the absence of relationships between information source and 

healthfulness ratings, the non-significant effect of label in the current study emphasizes 

that efforts to improve diet through education about food and nutrition, in the current 

environment, may be relatively inefficacious for improving diet. Research attempting to 

motivate sustainable food choice found that information did not motivate sustainable 

choices; instead “nudges”—using a default menu that included sustainable foods—

increased sustainable food choices (Campbell-Arvi, Arvi, & Kaloff, 2014). Previous 

research supports this method, as researchers were able to use samples of fruit to prime 

healthier food purchases in both lab and field settings (Tal & Wansink, 2015). Using 

healthy “defaults,” such as healthier overall menus, priming people to choose healthier 

foods, and creating social norms—such as through celebrity chefs like Jamie Oliver—is 
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likely to improve diets more than focusing exclusively and extensively on improving 

nutrition information. 

Limitations 
 

There are several limitations in the current study. NuVal ratings were used as a 

benchmark of healthfulness. However, technically, NuVal is a measure of nutritiousness. 

Nutritiousness is a measure of the overall nutrition content of a food, whereas 

healthfulness is a broader category that includes nutritiousness, but also other factors that 

may impact health, such as pesticides or other environmental pollutants. Despite this 

difference, we chose to use NuVal ratings as a benchmark for healthfulness because 

participants were unlikely to make this distinction, previous research articles use the 

terms interchangeably (e.g. Schermel et al., 2014), and NuVal has been shown to 

correlate with a “healthy eating index” (Katz, Njike, Rhee, Reingold, & Ayoob, 2010). 

We chose to use the term healthfulness instead of nutritiousness when eliciting 

participant ratings because of the general emphasis Western society puts on “healthy 

food” and “healthy eating.” Despite the similarity in the terms, future research could 

consider this distinction.  

Perhaps most importantly, the current study used a young, undergraduate sample. 

Differences may exist between the observed findings and those that would be found from 

a more representative sample of the Canadian population. For example, the current 

results may underestimate public misconceptions about the healthfulness of whole and 

processed foods. There is already a data collection underway to address some of these 

limitations by working with a representative community sample.  
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Conclusion and Future Directions 

In summary, while participants were able to correctly identify the pattern of 

healthfulness amongst the common foods that they rated, the disparity between 

healthfulness ratings and NuVal scores of these foods was significant, especially for 

whole and highly processed foods. Furthermore, highly processed foods were over-rated 

by a large margin. The results support arguments that consumer do not acquire accurate 

food information and misunderstand the differences in healthfulness among common 

foods. These difficulties may have important implications for eating a healthy diet—

consumers cannot be expected to make healthier “choices” if they do not adequately 

understand the healthfulness of common foods in the Western food environment. The 

vast body of sources of nutrition information—such as food product labels that highlight 

the “benefits” of the food while ignoring the overall level of its nutritiousness (especially 

relative to whole foods)—that surrounds Western consumers may contribute to the 

normalization of processed and highly processed foods and create confusion about the 

healthfulness of foods in general. Future research should explore product types for which 

consumers are most inaccurate in order to determine problem areas for consumers in 

assessing the healthfulness of common foods. 

Participants reported including whole foods more than either processed or highly 

processed foods in their diets. This finding apparently conflicts with research that 

indicates a significant amount of calories come from various forms of processed foods, 

as well as the ubiquitous presence of processed foods and the overweight/obesity 

problem faced by Western society. Future research could assess self-reported dietary 

habits and compare them to an empirical measure of food consumption. This research 
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would be bolstered by a simultaneous assessment of beliefs about the healthfulness of 

the foods consumers report eating as compared to an empirical measure, such as the 

NuVal rating system. Additionally, methods to specifically assess accuracy could be 

utilized to assess consumers beliefs about the healthfulness of common foods. For 

example, a forced choice scenario where consumers have to select the healthiest food 

would provide an alternative perspective on the findings of this study. Other methods 

could make use of NuVal or a similar nutrition rating system as a guiding principle in 

design of methods to assess beliefs and accuracy of healthfulness assessments. 

Associations between frequency of eating whole foods and highly processed 

foods and the health and fitness items were found. These findings underscore the 

importance of healthy eating. Even with a young university sample, subjective health 

was consistently associated with the type of foods that consumers ate most, as well as 

valuing healthfulness in food choice. Future research could more specifically explore the 

frequency with which various processed and highly processed foods are consumed and 

how these consumption patterns are associated with various measures of wellbeing, 

including subjective measures of health and fitness.  
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Appendix A: Experimental stimuli and NuVal scores 
 
 

 
 
 
 
 

Food Type Category 
 Whole Processed  Highly Processed 

Meat Chicken Breast 
• 56 

Atlantic Salmon 
• 96 

Canned Chicken Breast 
• 28 

Deming’s Atlantic Canned Salmon 
• 71 

Tyson Chicken Nuggets 
• 4 

Sea Cuisine Mediterranean 
Crusted Salmon 

• 24 
Grains & 
Starch 

Potatoes 
• 93 

Long Grain Brown Rice 
• 94 

Ore-Ida Golden Fries 
• 25 

Organic Long-Grain White Rice 
• 75 

Lay’s Wavy Original~ 
• 13 

Quaker Rice Cakes 
• 23 

Fruits & 
Vegetables 

Tomato 
• 100 

Snap Peas 
• 100 

Apple 
• 96 

Mixed Fruit 
• 100 

Hunt’s Canned Tomatoes 
• 59 

Caesar Snap Pea Crisps 
• 71 

Senica Apple Chips 
• 20 

Del Monte Classic Fruit Cocktail 
• 62 

Heinz Ketchup 
• 3 

Garden Veggie Straws 
• 20 

Mott’s Cinnamon Apple Sauce 
• 17 

Welch’s Fruit Snacks 
• 3 

Nuts & 
Seeds 

Raw Peanuts 
• 71 

Organic All Natural Peanut Butter 
• 60 

Skippy Creamy Peanut Butter 
• 28 

Dairy Lactose and Fat Free 
Milk 

• 100 

Dannon Activia Vanilla Yogurt 
• 29 

Breyers Creamy Vanilla Light Ice 
Cream 

• 12 
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Appendix B: Sample stimuli – fruits and vegetables – tomato 
 
1. Whole – NuVal = 100 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. Processed – NuVal = 59 
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Appendix B 
 
3. Highly Processed – NuVal = 3 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 



 63 

Appendix C: Label condition – nutrition messages vs. no nutrition messages 
 
In the nutrition messages condition (left) participants saw all front of package nutrition messages included by the food producer, while 
in the no nutrition messages condition (right) they saw a package with all nutrition- and health-related messages removed. Some foods 
used in this study had back- and side-of-package nutrition messages, but these were excluded from both conditions. 
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