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Abstract

Objective: To explore adults’ association between food perception and frequency of food consumption.
Subjects: Thirty-nine male and 157 female undergraduate students (aged 18-22) of predominantly Caucasian ethnicity from Vanderbilt University, a medium-sized, metropolitan, private university in the southern United States completed the study.
Method: Participants were asked to rate 40 food items on taste, health and convenience. Subjects then indicated frequency of consumption for these food items on a modified Food Frequency Questionnaire (FFQ). 
Results: People relied primarily on taste perception for food choice. A cluster analysis revealed subgroups with similar food perception and consumption. Healthy foods were perceived as both healthy and tasty by certain clusters.
Conclusions: Food cognitions are clearly related to food choice. Understanding food perception in regard to health outcome could help public health, clinical and marketing professionals focus on effective methods to improve their respective approaches.
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consumption; eating; frequency; clusters; taxonomy
	





Introduction
The most recent obesity study by the Center for Disease Control found that over one-third of U.S. adults were obese in 2010 (Ogden, Carrol, Kit, & Flegal, 2012). High obesity rates have given rise to the diabetes epidemic; the American Diabetes Association estimates that one in three Americans born after 2000 will develop diabetes in their lifetimes (Narayan, Boyle, Thompson, Sorensen, & Williamson, 2003). This threatens to decrease longevity, as obesity decreases life expectancy by an average of six to seven years (Peeters et al., 2003). Nearly one-third of U.S. deaths are attributable to obesity, in stark contrast with Europe’s 7.7 percent (Tsigos et al., 2008). The last decade has seen a dramatic increase in obesity and, consequently, diabetes rates (Ogden, Carroll, Kit, & Flegal, 2012). 
Genetics plays a negligible role in this trend that almost exclusively reflects American pre-packaged, high-calorie fast food culture. Consumption of fast-food meals tripled and food energy intake from these meals quadrupled between 1977 and 1995 (Lin, Guthrie, & Frazao, 1999). The fact is that Americans favor high-fat, fried foods. To supplement this, they rarely eat traditional family meals, but rather frequently consume non-nutritional snacks (Sizer & Whitney, 2011). Furthermore, Americans’ social attitude leads to extra food intake at various social functions. Certainly, for many Americans, it is difficult if not impossible to escape the high-quantity presence of highly caloric foods in daily situations. In order to monitor the future generations’ health, it is vital to understand the cognition underlying food decisions. 
In humans, eating behavior is particularly complex and usually involves food choices heavily influenced by context, as well as personal motivation. Influential external contextual factors could saliently be classified as environmental (spatial/physical and temporal), cultural and social; internal contexts include physiological, emotional and cognitive states. Moreover, mood and social contexts could function additively (Patel & Schlundt, 2001). Physiological, emotional, and social factors for food consumption have been extensively studied and described in the literature, but cognitive factors have been less so. 
While researchers have isolated specific contextual factors to study their influence on eating behavior, they have bypassed the intermediate step of food conceptualization. It is useful to focus on more stable schemas that guide food selection rather than context-specific schemas, which are transient and change by physical context (such as the schema for popcorn and other “movie” foods that is activated in a cinema setting).
Schema theory serves as a framework for investigating our knowledge of the rich and complex domain of food. It explains how people store, retrieve, and use food information (Nishida, 1999). Food schemas are generalized collections of knowledge constructed from past experience that contain food-specific, multidimensional, interrelated categories of information that are accessed to guide behavior in various situations (Blake & Bisogni, 2003).
One study attempted to create clusters of people based on similar food schema prioritization. Adults were instructed to complete a card-sorting task in which they placed 59 common food cards into various piles they labeled in a manner that made sense to them. The labels of the piles were then classified into one of twelve food-category types (such as convenience, location, preference, well-being, etc.) by the researcher. The results indicated that individuals fall under one of seven “clusters,” based on which factor is most pervasive in their food schemas, as demonstrated by card-sort categorization. Taste, well-being or healthiness, and convenience were ascertained to be salient in multiple clusters (Blake, 2008). 
Cognition has often been studied in relation to food perception, but not so often in relation to food choice. As such, it makes sense to examine the relationship between food cognition and food frequency in order to understand whether food cognition and motivational factors such as taste/preference, health and/or convenience translate into food choice and consumption
Several studies have delved into the salience of such relatively stable food perception factors as taste, health and convenience, which may reflect personal motivations for food consumption. Research has identified taste as the primary motive in food choice, with health less often prioritized (Renner, Sproesser, Strohbach, & Schupp, 2012). Thus, food consumption should be most strongly correlated to taste perception and less strongly correlated to health perception. 
Foods praised for their healthful qualities are perceived as low in taste and may thus be rarely consumed, especially by taste-oriented eaters (Vadiveloo, Morwitz, & Chandon, 2013). Research has shown that unhealthy foods are often thought to be the most tasty foods (Finkelstein & Fishbach, 2010). As such, people should not be expected to display both high taste and health perception for the same foods. The aim for the present study was to utilize food cognition as explained by schema theory in order to understand which factors predict food consumption. Another goal was to identify a taxonomy that establishes clusters of subjects on the basis of the organization and content of food schemas, which has implications for food consumption. 
Method
Subjects
Participants were 157 female and 39 male undergraduate students of predominantly Caucasian ethnicity from Vanderbilt University, a medium-sized, metropolitan, private university in the southern United States. Students signed up for the study on SONA (Vanderbilt’s online research sign-up system) for extra credit for their psychology courses. Participants’ ages ranged between 18 and 22 years; 71 were freshman, 67 were sophomores, 39 were juniors, and 71 were seniors.  Ethics permission for the study was obtained from Vanderbilt University’s Institutional Review Board (IRB). 
Data Collection/Procedure
The online survey provider, REDCap, was programmed so that consent was required before the survey questions appeared. Participants were enrolled in the study when they granted consent by checking “yes” on the online consent form. Next, participants answered several pertinent demographic questions including age, gender, and university year. They also provided their names and e-mail addresses so that SONA credit could be awarded. Participants began with the food ratings survey and then proceeded on to the Food Frequency Questionnaire (FFQ), described below. Since the surveys required approximately an hour to complete, participants were instructed in the survey directions to pause and return to the surveys later if they wished by accessing a validation code, which was to be entered in order to access subsequent REDCap sessions.  Subjects were granted SONA credit upon reception of their completed survey responses. 
Measures
Measurement of Eating Behavior: Food Frequency Questionnaire (FFQ). Food frequency and dietary intake were assessed by using the Food Frequency Questionnaire (FFQ) from the Southern Cohort Community Study (Signorello et al., 2009). The FFQ is especially useful since food frequency trumps portion; that is, portion size is not necessary for energy and nutrient estimation (Schlundt et al., 2007). Participants were instructed to indicate how often, on a nine-point scale from never to two or more times per day, they consume 82 various food items, considering the last three months. The Southern Cohort Community Study scoring algorithm was used to score FFQs and provide values for fiber and total caloric intake, as well as percentage of calories from fat, carbohydrates, and protein (Signorello et al., 2009). 
Measurement of Food Perception: Food Ratings. A measure was developed to evaluate food perception across 82 food items taken from the Southern Community Cohort Food Frequency Questionnaire. After consulting the food conceptualization literature, it became evident that taste, health and convenience are the most salient factors for food consumption (Blake, 2008). For this survey, students were given the following instructions, “Please complete the survey below by rating each food on taste, health and convenience. Taste refers to your preference or dislike for the food. Health refers to the nutrition content and/or health value of the food. Convenience refers to physical accessibility, level of preparation, and time required for consumption.”  Students then rated the taste, health and convenience of each food item on an analogue scale by clicking a point along a continuum.
Data Analysis Plan
The analysis plan entailed a four-stage process. First, the food items were classified into nine food groups. Then, a factor analysis was performed on the food perception variables, which produced a five-factor solution. Following this, a cluster analysis was conducted in order to create a taxonomy of subjects on the basis of means of the five factors of perception and the frequency means for each of the food groups. These clusters were then compared to display significant differences in regard to the composite variables, as well as means of the three dimensions of perception (taste, health and convenience) for each of the food groups to provide a deeper picture. Statistical program and procedures of SPSS for Mac (version 22.0) were used for all analyses.
Results
Before analysis began, the names and email addresses associated with each subject were deleted and replaced with a subject numbers for anonymity. The collected data was then “cleaned” in order to prepare it for statistical analysis; incomplete survey responses were deleted and complete survey responses were standardized, or coded uniformly across subjects. For example, the open-ended gender question produced differing responses for the same answer (e.g. “m” and “male”). 
In order to ease interpretation of statistical analyses and enable a more comprehensive presentation of the findings, data reduction was performed by food item categorization into one of nine food groups as shown in Table 1 (fruits, vegetables, grains, proteins, desserts, oils, dairy, mixed beverages, and mixed dishes).  Six groups were extracted from USDA-defined food groups (U.S. Department of Agriculture [USDA] & U.S. Department of Human Services [HHS], 2010), and desserts, or sugary foods, were added from UK-defined food groups (National Health Service, 2011). Since mixed beverages are diverse and are either grouped with water (e.g. tea) or sweets (e.g. soda), it made sense to group them, especially seeing as they often function as thirst quenchers and accompany food as an integral part of a meal. Those foods lacking a predominant food group or possessing multiple, overlapping food groups were classified as “mixed dishes.”  
Factor Analysis
Exploratory factor analysis, using the principal axis factoring extraction method and promax with Kaiser normalization rotation, was used to determine if the 27 food perception variables (taste, health and convenience for each of nine food groups) could be meaningfully grouped into factors. Only foods with loading values of 0.35 or higher were included in the factors. 
Not all of the food group perception variables could be meaningfully grouped into factors. As such, mixed beverages, which had produced multiple loadings in the pattern matrix, had to be excluded from factor formation and subsequent data analysis. 
	Cronbach's alpha was calculated for each of the resulting five perception factors as a measure of internal consistency on a scale created from the items included in each of the factors. All of the factors had an alpha greater than the recommended minimum alpha level of 0.70. As presented in Table 2, the five factors that emerged were named: 1) convenience factor, 2) health factor excluding vegetables and fruits, 3) fruits and vegetables health factor, 4) taste factor excluding fruits, vegetables and grains, and 5) a fruits, vegetables and grains taste factor. These perception factors were then used in conjunction with food frequency means for the eight remaining food groups (excluding mixed beverages) to construct clusters across subjects. 
 Cluster Analysis
	 The cluster analysis was conducted in order to identify subgroups within the sample on the basis of similar food perception and frequency to describe several salient eating “personalities,” or profiles. Using the means of 13 variables, the five food perception factor and the eight food group frequencies, a hierarchical, five-cluster solution (as specified a priori) based on squared Euclidean distance and Ward linkage was conducted. Initially, solutions from two to six clusters were produced and considered, but the five-cluster solution struck the optimal balance between richness in cluster variability and clarity. 
	As visible in Figure 1, the clusters varied so as to suggest five respective, dominant eating orientations. Cluster one was given the name “average eaters” since the Z-scores for each variable were, on the whole, closest to a Z-score of zero, or the mean. Z-scores for the second cluster also centered around zero with the notable exception of a highly positive oil frequency Z-score, accordingly imparting the name “high-fat eaters.” The third cluster illustrated negative Z-scores for all the variables but convenience factor, vegetable frequency, and fruits, vegetables and grains taste, leading to the name “vegetable-based eaters.”  Cluster four showed highly negative Z-scores for frequencies of all food categories as well as a positive Z-score for the fruit and vegetable health factor variable, resulting in the group name, “restricted eaters.” The fifth cluster led in highest frequencies for all the food groups, deeming this group the “high consumers.”
Cluster Comparison
	Cluster size, gender breakdown by percentage, and Z-scores for the 13 composite variables employed to establish clusters were used to compare the five clusters on the basis of food perception and food frequency. As shown in Table 3, average eater and high-fat eaters were of significantly larger size (n=59 and n=62, respectively) than the “vegetable-based eaters”, “restricted eaters,” and “high consumers” (n=22, n=24, and n=29, respectively). The “high consumers” had the highest male-female ratio, and “restricted eaters”, the lowest. In order to describe the clusters in greater detail, Z-scores of taste, health and convenience for the eight food groups were also produced and compared. 
	The Fisher LSD post hoc test was conducted (Pillai’s significant; P<.001) to display significant differences between the clusters for the composite variables (Table 3). The “high consumers” had significantly greater Z-scores for all food groups’ frequencies except oil frequency, which was significantly lower than the “high-fat eaters.” "Restricted eaters” significantly more frequently consumed oils and mixed dishes (many of which contain meat) as compared to “vegetable-based eaters.” “Vegetable-based eaters” ate vegetables, fruits and dairy significantly more often as compared to "restricted eaters.” “High-fat eaters” ate significantly more oils than any other cluster. Also, “high-fat eaters” consumed significantly more grains than “vegetable-based” and "restricted” eaters, more dairy, fruits, vegetables, and desserts than "restricted eaters,” and more proteins and mixed dishes than “vegetable-based eaters.” “Average eaters” ate significantly more fruits and vegetables than “restricted eaters,” as well as more oils and grain than “vegetable-based” and "restricted” eaters. They also consumed significantly more proteins, desserts, and mixed dishes than each of the other clusters but “high consumers.”
	As for a between-cluster comparison on the basis of perception factors and 24 perception variables as shown in Tables 3 and 4, respectively, all clusters regarded fruit, vegetable, and grains taste significantly higher than the "restricted eaters.” "High-fat eaters” rated the taste of oils significantly higher than did “average,” “vegetable-based,” and "restricted” eaters. “High-fat eaters” perceived fruits as significantly healthier than did “high consumers,” and "restricted eaters” perceived fruits as healthier than both “vegetable-based eaters” and “high consumers.” Both “high-fat eaters” and “vegetable-based eaters” perceived vegetables as healthier than “average” and “high consumers.” 
	“Average eaters” rated protein health significantly higher than did “high-fat eaters.” Both “high-fat” and "restricted” eaters rated the health of oil significantly higher than “vegetable-based eaters.” Both “average eaters” and “high consumers” rated desserts as significantly healthier than “vegetable-based” and “high-fat” eaters. “Average eaters”, "restricted eaters” and “high consumers” conceptualized mixed dishes’ health as significantly higher than “high-fat eaters”, and “high consumers” rated it significantly higher than “vegetable-based eaters” as well. Convenience ratings were similar amongst the clusters except that “high consumers” perceived sweets as significantly more convenient than “average eaters”, and “vegetable-based” and “high consumers” considered proteins significantly more convenient than “high-fat eaters.”
	Total daily caloric consumption, daily fiber intake, and macronutrient (fat, protein and carbohydrate) composition by percentage of calories were scored using a statistical program tailored to the FFQ, which was employed in the SCCS (Signorello et al., 2008). An analysis of mean and standard deviation assigned nutritional values to each of the five clusters in order to determine how food perception styles and eating patterns contribute to nutrition and impact health. 
	Following a Fisher LSD post hoc test, clusters were compared on these nutritional variables (Table 5). The clusters did not significantly differ on the basis of carbohydrate, protein, or total fat consumption. The fiber intake of the “high consumers” was significantly higher than that of the other groups. Furthermore, the “high-fat eaters” consumed significantly more fiber than the “vegetable-based eaters,” which took in significantly more fiber than the "restricted eaters.” The “high consumers” displayed a significantly higher daily calorie intake than the other clusters. Also, both the “average eaters” and “high-fat eaters” had significantly higher daily calorie intakes than both the “vegetable-based eaters” and "restricted eaters.” 
Discussion
	The goal of exploring the influence of food perception on frequency of consumption and nutritional outcome followed four stages. In order to meaningfully reveal how food perception may motivate consumption, food items were classified into food groups and a factor analysis using these food groups was conducted. This data reduction also eased the formation of clusters on the basis of similar food perception and frequency. A nutritional analysis of these eating types (clusters) informed influences about the potential health outcome of different eating styles.
	As shown by the results, taste, first and foremost, emerged as the food perception predictor of food consumption frequencies for all clusters; high and low frequencies corresponded to high and low taste perceptions, respectively. This suggests that the majority of the sample was influenced mostly by taste in food selection, which is consistent with previous research (Glanz, Basil, Maibach, Goldberg, & Snyder, 1998). Furthermore, it has been found that young people (below 30 years of age) tend to focus on short-term eating motives such as taste whereas adult and older populations additionally exhibit long-term health concerns when choosing foods (Renner et al., 2012). Convenience of the food groups, on the other hand, was perceived similarly by all clusters and did not appear to be a salient, guiding factor in food choice. Health-orientation was exhibited by some but not all of the clusters. Importantly, health and taste orientations in these clusters were not mutually exclusive, instead tending to converge. 
	The majority of the sample fell into one of two clusters: “average eaters” and “high-fat eaters.” Both groups were guided by taste, but “high-fat eaters” were more health-conscious. The negative Z-scores of “average eaters” for frequency of fruits, vegetables, dairy and oil, as well as positive Z-scores for frequency of desserts, mixed dishes, proteins and grains frequencies could be explained, respectively, by: 1) the cluster’s negative perception of the health of fruits and vegetables, 2) negative taste ratings of fruits, vegetables and grains, and 3) positive taste perception of non-fruits, vegetables and grains. This cluster’s eating style might be described as intuitive since, on average, members met energy needs while consuming all food groups within moderation.
[bookmark: _GoBack]	The “high-fat eaters” also displayed a direct correspondence between frequency of consumption and perception (taste and health), but of healthier foods: fruits, vegetables and dairy. This cluster most preferred desserts (as shown by the highest Z-score for dessert taste) and highly preferred grains but rated their health negatively and thus rarely consumed these food items, which supports the idea of health awareness and calorie-consciousness. Their high daily caloric intake, as later discussed, is attributable mainly to high oil consumption, which may have been over-reported.  Health awareness and commitment was also fortified by a negative health perception of non-fruits and vegetables. It is likely that these health-conscious eaters of the study were concerned with body weight management rather than physical wellness, as has been shown to be the case in young people and adolescents (Ree, Riediger, & Moghadasian, 2008). 
	Still, this group frequently consumed oils and most preferred them, which might indicate that members often overdress salads, cook homemade meals, or overestimate the amount of oil used in dine-out dishes. Since this cluster was comprised of over one quarter of the sample, it is rather representative of Vanderbilt University’s population, which, as a private university, likely draws students from higher income, educated families—predicting factors of health-based food selection (Ree, Riediger, & Moghadasian, 2008). 
	“Vegetable-based eaters” were both taste and health oriented, as members ate those foods they perceived as tasty (vegetables) and ate less of the foods they perceived as less tasty (non-vegetables). In fact, the cluster most positively perceived the taste and health of vegetables, which explains their positive vegetable frequency. Indeed, the association between high taste and health perception has been shown to produce a modulating effect that increases consumption of vegetables, or healthy foods. One study found that only apples primed with both healthy and tasty labels (and thus induced to be perceived as such) significantly increased their selection over chocolate bars (Forwood, Walker, Hollands, & Marteau, 2013). Clinicians should thus focus on strengthening the link between taste and health perception of healthy foods in people who seldom consume them. 
	“Restricted eaters” positively perceived the health of all food groups but proteins, and taste of all food groups but mixed dishes negatively, implying that the cluster’s eating approach is restrained and based upon an “eat to live” premise that diminishes the importance of taste and emphasizes the necessity of eating for survival. Perhaps for cluster members, high health perception may be extrapolated to suggest that eating belongs to the schema of survival and health rather than pleasure. Interestingly, this cluster did not greatly discriminate taste of various food groups, suggesting a lack of true food preference and perhaps an anti-hedonistic approach to eating. As females were most heavily represented in the “restricted eaters” cluster, this may also suggest that this group was calorie and weight-conscious, as women are more concerned with health and weight management than men (Ree, Riediger, & Moghadasian, 2008).
	Oppositely, the “high consumers” likely possess a hedonistic attitude towards eating and perhaps even eat during emotionally charged contexts, which, had it been measured, would have provided an insightful exploration. The “high consumers” negatively perceived only the health of fruits and vegetables, which may serve as a mechanism of justification for their high frequency consumption of unhealthy foods, such as desserts. Furthermore, their positive perception of the health of desserts lowers their perceived health threat of dessert consumption and thus disinhibits the act of eating dessert.
	The recommended daily energy needs for sedentary females and males aged 19-30 years-old are 1800 to 2000 and 2400 to 2600 calories, respectively (USDA & HHS, 2010). Both “vegetable-based eaters” and “restricted eaters” fell short of the recommended daily intake for sedentary females, which is, of course, the lower range of energy requirement for adults. It is possible that there was underreporting of frequency. 
	Meanwhile, over-reporting may partially explain average of 3458 calories attained by “high consumers,” which exceeds even the 3000-calorie intake recommendation for an active male (USDA & HHS, 2010).  This elevated caloric intake is likely due to a lack of health concern and a hedonistic attitude towards eating. “Average eaters” were 25% male, so a daily caloric intake of 2100 was expected and a close 2142 was observed, marking this group healthiest in regard to energy intake. As for “high-fat eaters” that were only 12.9 percent male, their daily intake of 2476 certainly exceeded the recommendation, which is attributable mainly to high oil and dairy frequency. 
	The recommended daily percentage of calories by macronutrient for adults is 10-35% protein, 20-35% fat, and 45-65% carbohydrate (USDA & HHS, 2010). The clusters’ protein and carbohydrate percentages were confined within the accepted range for all clusters. All clusters but the “restricted eaters” exceeded the upper limit (35%) of fat percentage, which suggests “restricted eaters” consciously follow a low-fat diet for weight management. Since the clusters did not significantly vary on macronutrient breakdown, as indicated by the LSD test, they followed similarly balanced diets. 
	Based on the USDA and HHS’s recommendation of fourteen grams of fiber per 1000 calories consumed, none of the clusters satisfied this fiber intake. Lack of fiber prevents regulation of the digestive system, and recent studies have found a long-term, negative impact on cardiovascular health (Pereira et al., 2004). In order to increase fiber intake, college students should be instructed by clinicians and perhaps university-run heath campaigns to consciously keep track of daily fiber consumption by reading nutritional labels and maximizing intake of high-fiber foods.
	Based on elevated fat and caloric intake, “high consumers” and “high-fat eaters” followed an unhealthy diet. “Vegetable-based” and “average” eaters, too, should consume less fat, and “restricted eaters” are likely not receiving enough energy or nutrients. Furthermore, fiber should be increased by all clusters. Indeed, not one cluster managed to produce an optimally healthy dietary profile.  Clinicians should pay close attention to the perception of food health in individuals exploring weight loss since it is a likely antecedent factor for increased food intake. 
	Several useful conclusions may be gleaned from the current study. Taste perception, especially in conjunction with health perception, is a strong determinant of frequency of food consumption. As shown by the “vegetable-based” and “high-fat” eaters, people with a fortified positive link between health and taste of healthy foods adhere to more nutritious diets.
	This conclusion provides interesting insights into food schemas. Consumption of healthy foods is maximized when people’s tasty and healthy food schemas overlap. Indeed, the primary, short-term, and effortless focus on the tasty schema for food selection, when merged with the healthy schema, powerfully facilitates a healthy diet. For reasons pertaining to healthy food preference, combined perhaps with weight-consciousness and possibly well-being, a relatively large percentage of the sample ate healthy foods frequently (“high-fat” and “vegetable-based eaters” comprising 43% of the sample). 
	Another explanation for why a high proportion of the sample exhibited a healthy eating style may stem from having been educated about the taste-health association from an early age, thereby developing the healthy-tasty schema association. Indeed, food schemas are developed through direct (e.g., eating, preparing) or indirect (e.g., conversation, education) experiences with foods (Nishida, 1999). The current finding that a substantial portion of the sample believes that healthy foods are tasty weakens previous claims that health and taste are related inversely in the U.S. population (Raghunathan, Naylor, & Hoyer, 2006).
	Public health campaigns could effectively utilize schema theory by targeting elementary schools to strengthen the association between health and taste within a developmental population. For example, instead of presenting a cookie as a treat or reward for eating an orange, the orange itself could be the treat. This way, oranges are reserved a “seat” alongside cookies in the food schema for tasty treats.
 Recent campaigns have promoted fruit and vegetable consumption for well-being (‘Fruits and Veggies-More Matters’ in the U.S,  ‘5 A DAY’ in the U.K., ‘Go 2 and 5’ in Australia, and the ‘10parjour’ campaign in France). Since a study revealed that emphasizing the taste of healthy foods increases their consumption (Vadiveloo, Morwitz, & Chandon, 2013), an effective strategy for such campaigns should primarily accent the tastiness of these health foods, and secondarily frame the health benefits. 
Marketing techniques that reach parents should highlight the taste of healthy foods rather than frame the product’s healthy ingredients as unnoticeable and hidden. In addressing people in less formative life stages and who are solely concerned with the taste of a product, marketing methods for a healthy product should primarily maximize taste appeal and emphasize the lack of taste sacrifice that is accompanied by the health value of the product. Clinicians may employ cognitive behavioral therapy (CBT) and mindfulness techniques to shift patients’ default taste focus to also include heightened health consciousness for food selection. Collectively, these public health campaign, marketing and clinical strategies may ease the burden of society’s current health-related issues. 
	It should be noted that one limitation of this study is that results are generalizable only to students of medium-sized, predominantly white, private colleges. The sample was mainly comprised of Caucasian students, but ethnicity could have been taken into account. In addition, alcohol inclusion in the food frequency questionnaire would have provided a richer and more accurate nutritional profile, but the focus of the study was on food perception and consumption, and alcohol consumption is motivated by a different set of factors. In order to accurately compute energy requirements, height, weight, and physical activity could have been collected. Also, BMI could have then been calculated and used as an indicator of health status. Although food perception variables were explained to subjects, individuals nonetheless perceive the concepts of taste, health and convenience of foods differently.
Future studies may distinguish between well-being and weight-maintenance in health perception of foods in order to better assess its relationship to food consumption. In addition, studies could explore how individuals explain their food decisions by asking them to rate the importance of taste, health and convenience considerations after choosing foods. As food decisions are influenced by various contextual factors, importantly mood and social contexts (Patel & Schlundt, 2000), future studies could examine how the importance of taste, health and convenience may be modulated by context. This study may also be replicated in a modified, naturalistic setting, which entails subjects keeping a food diary that includes self-report of food frequency and perception of taste, health and convenience prior and post-food consumption.
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1
FOOD PERCEPTION AND CONSUMPTION

	Table 1
	
	
	
	
	
	
	
	

	Grouped Food Items
 
	 
	 
	 
	 
	 
	 
	 

	Fruits
	Vegetables
	Grains
	Proteins
	Desserts
	Oil
	Mixed Bever-
-ages
	Mixed Dishes
	Dairy

	Pineapple, mixed fruit, fruit salads, plums, raisins, prunes
	Carrot
	Cereal
	Eggs
	Cake
	Marg-
-arine
	Coffee
	Mac
‘n’
 cheese
	Cottage cheese, yogurt

	Melon
	Green beans
	Grits
	Fried chicken, chicken nuggets
	Pie, cobbler
	Butter
	Tea
	Rice and meat
	Cheese

	Grapes, berries
	Lettuce, green salad
	Oatmeal, cream of wheat
	Turkey, Chicken
	Dough-
-nuts, other pastries
	Dressing, mayo-
-nnaise
	Soda
	Pizza
	Nonfat milk, butter-
-milk

	Apples, pears
	Tomato
	Corn
	Fish
	Cookies
	Low-fat dressing
	Diet soda
	Pasta
	1-2% milk

	Banana
	Broccoli, cabbage, Brussels
sprouts, cauliflower
	Corn bread/muffins, hushpuppies, corn tortilla
	Fried fish
	Jam, honey, syrups
	
	Fruit –flavored drinks
	Cole slaw, sauer-
-kraut
	Whole milk

	Orange, grapefruits
	Onion
	Popcorn
	Canned tuna
	Ice cream
	
	
	Soup, chow-
-der
	Cream, whipped cream

	Peaches, nectarines
	Eggplant, mushrooms, celery cucumber, squash, okra
	Brown rice
	Nuts
	Frozen yogurt, sherbert
	
	
	Fried potatoes
	

	
	Mustard greens
	Biscuits
	Peanut butter
	
	
	
	Various chips
	

	
	Potato
	Crackers
	Dried and canned beans
	
	
	
	
	

	
	Sweet potato
	Bran, high fiber cereal
	Pork and beans, chili with beans
	
	
	
	
	

	
	
	White bread, rolls, buns, bagels
	Hot dogs, sausages
	
	
	
	
	

	
	
	Whole wheat bread
	Bacon
	
	
	
	
	

	
	
	
	Salami, bologna, lunch meats
	
	
	
	
	

	
	
	
	Liver
	
	
	
	
	

	
	
	
	Beef (roast, steak, BBQ)
	
	
	
	
	

	
	
	
	Fried beef
	
	
	
	
	

	
	
	 
	Hamburger, cheeseburgers,
sloppy joes
	
	
	
	
	

	
	
	
	Ground beef
	
	
	
	
	

	
	
	
	Mixed beef dishes 
	
	
	
	
	

	 
	 
	 
	Meat substitutes
	 
	 
	 
	 
	 




	Table 2
Food Perception Factors: Pattern Matrix
	 
	 
	

	
	Food Perception Factors

	Means
	1
	2
	3
	4
	5

	Grains convenience
	0.88
	
	
	
	

	Proteins convenience
	0.81
	
	
	
	

	Dairy convenience
	0.78
	
	
	
	

	Sweets convenience
	0.77
	
	
	
	

	Oils convenience
	0.77
	
	
	
	

	Vegetables convenience
	0.76
	
	
	
	

	Mixed dishes convenience
	0.72
	
	
	
	

	Fruits convenience
	0.63
	
	
	
	

	Mixed dishes health
	
	0.81
	
	
	

	Sweets health
	
	0.74
	
	
	

	Proteins health
	
	0.71
	
	
	

	Dairy health
	
	0.68
	
	
	

	Grains health
	
	0.67
	
	0.43
	

	Oils health
	
	0.64
	
	
	

	Oils taste
	
	
	0.74
	
	

	Proteins taste
	
	
	0.73
	
	

	Mixed dishes taste
	
	
	0.71
	
	

	Dairy taste
	
	
	0.64
	
	

	Sweets taste
	
	
	0.61
	
	

	Fruits health
	
	
	
	0.79
	

	Vegetables health
	
	
	
	0.68
	

	Vegetables taste
	
	
	
	
	0.76

	Grains taste
	
	
	0.30
	
	0.51

	Fruits taste
	 
	 
	 
	 
	0.37

	Note. Extraction Method: Principal Axis Factoring. 
	
	
	

	Rotation Method: Promax with Kaiser Normalization.
	
	

	Rotation converged in 6 iterations.
	
	
	
	














	Table 3
	
	
	
	
	
	
	

	LSD: Cluster Comparison by Z-Score on Composite Variables
	 
	 
	 

	
	 
	 
	
Cluster Groups

	
	 
	 

	Variable 
	Average eaters1
	High-fat eaters2
	Vegetable-based eaters3
	Restricted eaters4
	High 
consumers5
	 
	 

	n =
	59
	62
	22
	24
	29
	 
	 

	Gender (Percentage)
	 
	 
	 
	 
	 
	 

	 Male
	25.4
	12.9
	18.2
	12.5
	31
	 
	 

	 Female
	74.6
	87.1
	81.8
	87.5
	69
	 
	 

	Food Frequency Variables (Z Scores)
	 
	 
	
	 
	 

	Vegetable
	 -0.054
	 0.084
	 0.294
	-1.50
	0.971,2,3,4
	 
	 

	Dairy
	-0.05
	0.084
	0.294
	-0.82
	1.131,2,3,4
	 
	 

	Grains  
	0.073,4
	-0.023,4
	-0.76
	-0.88
	1.211,2,3,4
	 
	 

	Oils  
	-0.403,4
	0.961,3,4,5
	-1.4
	-0.733
	0.431,3,4
	 
	 

	Mixed dishes 
	0.362,3,4
	-0.063
	-1.39
	-0.383
	0.761,2,3,4
	 
	 

	Desserts  
	0.312,3,4
	-0.183,4
	-0.88
	-0.74
	1.031,2,3,4
	 
	 

	Fruits
	-0.154
	0.074
	-0.054
	-1.14
	1.131,2,3,4
	 
	 

	Proteins  
	0.262,3,4
	-0.243,4
	-0.82
	-0.63
	1.051,2,3,4
	 
	 

	Food Perception Factors (Z Scores)
	 
	 
	 
	 
	 

	Convenience factor
	-0.12
	-0.06
	0.18
	0.09
	0.16
	 
	 

	Health factor (non-fruits and vegetables)
	0.173
	-0.16
	-0.38
	0.13
	0.193
	 
	 

	Taste factor (non-fruit, vegetable and grains)
	-0.07
	0.291,3,4
	-0.47
	-0.34
	0.173
	 
	 

	Fruit and vegetable health factor
	-0.15
	0.201,5
	0.01
	0.245
	-0.33
	 
	 

	Fruit, vegetable, and grains taste factor
	-0.144
	0.154
	0.401,4
	-0.85
	0.381,4
	 
	 

	
	
	 
	 
	 

	Note. The mean difference is significant at the p < 0.05 level based on Fisher’s LSD post hoc pairwise comparison. Pilliai's was significant. The overall multivariate was significant (Pillai's Trace: P<.001). The cluster number is significantly greater than the cluster number(s) indicated by the superscript.  

	Table 4
	
	
	
	
	

	LSD: Cluster Comparison by Z-Scores on Food Group Perception 
	 

	
	
	
	
Cluster Groups

	
	

	Variable 
	Average eaters1
	High-fat eaters2
	Vegetable-based eaters3
	Restricted eaters4
	High 
consumers5

	Fruit Taste
	0.074
	0.174
	0.304
	-0.72
	0.154

	Fruit Health
	-0.02
	0.155
	-0.27
	0.313, 5
	-0.32

	Fruit Convenience
	-0.07
	-0.07
	0.23
	0.07
	0.06

	Vegetable Taste
	-0.104
	0.094
	0.511, 4
	-0.95
	0.421, 4

	Vegetable Health
	-0.27
	0.211, 5
	0.371, 5
	0.08
	-0.25

	Vegetable Convenience
	-0.10
	-0.09
	0.21
	-0.11
	0.33

	Dairy Taste
	-0.16
	0.14
	-0.16
	-0.24
	0.331, 4

	Dairy Health
	0.04
	-0.01
	-0.27
	0.20
	-0.01

	Dairy Convenience
	-0.10
	-0.03
	0.08
	0.26
	-0.03

	Grains Taste
	-0.18
	0.09
	0.06
	-0.19
	0.281

	Grains Health
	0.07
	-0.03
	-0.26
	-0.02
	0.13

	Grain Convenience
	-0.09
	-0.08
	0.22
	-0.08
	0.26

	Proteins Taste
	0.05
	0.04
	-0.40
	-0.11
	0.223

	Proteins Health
	0.282
	-0.25
	-0.13
	-0.08
	0.13

	Proteins Convenience
	0.02
	-0.24
	0.262
	0.15
	0.242

	Oils Taste
	-0.12
	0.411, 3, 4
	-0.46
	-0.38
	0.04

	Oils Health
	-0.02
	0.053
	-0.45
	0.263
	0.05

	Oils Convenience
	0.08
	0.05
	-0.01
	0.21
	-0.11

	Desserts Taste
	-0.01
	0.224
	-0.15
	-0.32
	-0.07

	Desserts Health
	0.202, 3
	-0.21
	-0.30
	0.00
	0.252, 3

	Desserts Convenience
	-0.26
	0.02
	0.22
	0.08
	0.261

	Mixed Dishes Taste
	0.143
	-0.153
	-0.63
	0.12
	0.143

	Mixed Dishes Health
	0.222
	-0.33
	-0.24
	0.162
	0.312, 3

	Mixed Dishes Convenience
	-0.04
	0.03
	-0.03
	-0.05
	0.10

	Note. The mean difference is significant at the p < 0.05 level based on Fisher’s LSD post hoc pairwise comparison. Pilliai's was significant. The overall multivariate was significant (Pillai's Trace: P<.001). The cluster number is significantly greater than the cluster number(s) indicated by the superscript.   
	 



	

	
	
	
	
	


Table 5
LSD: Cluster Comparison on Nutritional Values                                                                           f                                                                             f                                                                                                                   r 
					Cluster Groups
                                                                
	 
	Average eaters1
	High-fat eaters2
	Vegetable-based eaters3
	Restricted eaters4
	High 
consumers5

	Carbohydrates
	 
	 
	 
	 

	Mean (Percentage)
	48.2
	47.2
	50.3
	49.5
	47.4

	SD (Percentage)
	15.2
	15.4
	17.6
	14.1
	12

	Protein
	 
	 
	 
	 
	 

	Mean (Percentage)
	16.3
	17
	15.3
	15
	17

	SD (Percentage)
	4.8
	6.8
	7.5
	4.1
	5.9

	Total fat
	 
	 
	 
	 
	 

	Mean (Percentage)
	37.4
	37.8
	37.1
	32.8
	37.7

	SD (Percentage)
	11.3
	12.9
	15.2
	8.2
	13

	Fiber
	 
	 
	 
	 
	 

	Mean (grams)
	20
	233, 4
	174
	12
	321, 2, 3, 4

	SD (grams)
	7.26
	8.41
	6
	2.89
	9.54

	Total calories
	 
	
	 
	 

	Mean (kcal)
	21423, 4
	24763, 4
	1624
	1261
	34581, 2, 3, 4

	SD (kcal)
	607.86
	797.25
	607.84
	292.05
	1003.41

	 
	
	


Note. The mean difference is significant at the p < 0.05 level based on Fisher’s LSD post hoc pairwise comparison. Pilliai's was significant. The overall multivariate was significant (Pillai's Trace: P<.001). The cluster number is significantly greater than the cluster number(s) indicated by the superscript.  








Figure 1
Cluster Comparison by Z-Scores on Composite Variables 
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