
  
 

 
 

 

Functional Foods and Adult Consumers’ Consumption Behavior:  
Adaptation and Comparison of Theoretical Models 

 
 

by 
 

Oak-Hee Park, M.S. 
 
 

A Dissertation  
 

In 
 

HOSPITALITY ADMINISTRATION 
 

Submitted to the Graduate Faculty 
of Texas Tech University in  

Partial Fulfillment of  
the Requirements for  

the Degree of  
 
 

DOCTOR OF PHILOSOPHY 
 

Approved 
 
 

Dr. Linda Hoover 
Chairperson of the Committee 

 
Dr. Lynn Huffman 

Dr. Tim Dodd 
Dr. Leslie Thompson 

Dr. Du Feng 
Committee Members 

 
Dr. Fred Hartmeister 

Dean of the Graduate School 
 

August, 2010  
 
 



  
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Copyright 2010, Oak-Hee Park 
 
 
 
 
 
 
 
 



 Texas Tech University, Oak-Hee Park, August 2010 
 

 

ii 
 

ACKNOWLEDGMENTS 

 It was a long journey to complete my doctoral degree. In this journey, I had 

special people who always supported me in many different ways. First of all, I would like 

to express my sincere appreciation to Dr. Linda Hoover who is a great advisor, an 

excellent professor, and an enthusiastic researcher. Her guidance, support, 

encouragement, motivation, and patience enabled me to overcome some obstacles during 

my journey. I am deeply honored to be one of her doctoral students.  

My special appreciation goes to my committee members: Dr. Lynn Huffman, Dr. 

Tim Dodd, Dr. Leslie Thompson, and Dr. Du Feng. Dr. Huffman is my role model. Her 

truthful attitude toward students and her creative ideas always encouraged me to do right 

things in every step of my graduate study. Dr. Dodd’s theory class was my best class and 

led me to conduct a theoretical research for my dissertation. Dr. Thompson is a professor 

who teaches sincere passion with regard to research and mentoring. Her smile and her 

knowledge made me happy during my doctoral program. Dr. Feng’s statistic consulting 

became a solid foundation of my dissertation. I truly appreciate my dissertation 

committee members’ effort until the final day of defense. Your advice and guidance will 

improve me as a good researcher and teacher in the future. 

I am grateful all my colleagues in Texas Tech University for their friendship and 

endless inspiration. Also, I would like to express truthful appreciation to Dr. Betty Stout 

who always gave me encouragement and right guidance as a doctoral advisor in the Dept. 

of NHR. Last and the deepest gratitude go to my father, my mother, my husband, and my 

children for their infinite love, support, and patience. Thank you all of you! 

 



 Texas Tech University, Oak-Hee Park, August 2010 
 

 

iii 
 

TABLE OF CONTENTS 

 

ACKNOWLEDGEMENTS ............................................................................................ xi 

ABSTRACT ...................................................................................................................... xi 

LIST OF TABLES ......................................................................................................... xiii 

LIST OF FIGURES ....................................................................................................... xiii 

CHAPTER ......................................................................................................................... 1 

I. INTRODUCTION ......................................................................................................... 1 

Background ................................................................................................................. 1 

Problem Statement ...................................................................................................... 3 

Purpose of the Study ................................................................................................... 5 

Research Questions ..................................................................................................... 6 

Definition of Terms..................................................................................................... 7 

II. LITERATURE REVIEW ......................................................................................... 11 

Terminology, Definitions, and Concepts of Functional Foods ................................. 11 

Marketing and Products ............................................................................................ 13 

Market size of functional foods ............................................................................ 13 

Market performance of functional foods .............................................................. 13 

Promoting functional food markets ...................................................................... 16 

Food Claims and Regulations ................................................................................... 18 

Functional Foods Studies and Consumers ............................................................... .20  

Consumer attitudes, knowledge, and beliefs regarding functional foods ............. 24 

Public perception and food quality ....................................................................... 26 

Current Barriers of Using Functional Foods ............................................................. 29 

Functional Foods and the Hospitality Industry ......................................................... 30 



 Texas Tech University, Oak-Hee Park, August 2010 
 

 

iv 
 

Consumer behavior study in hospitality: Focusing on the foodservice industry .. 30 

Adults and elderly consumers and their food choices .......................................... 35 

Theoretical Background ............................................................................................ 38 

Theory of planned behavior .................................................................................. 38 

Expanded rational expectations model ................................................................. 41 

Protection motivation theory................................................................................. 44 

Sources of information ...................................................................................... 44 

Cognitive mediating process ............................................................................. 46 

            Coping modes ....................................................................................................... 47 

Reasons for using the PMT model for consumption behavior of functional foods

............................................................................................................................... 47 

Modified models ................................................................................................... 48 

Modified PMT model ....................................................................................... 48 

    Modified ERE model ........................................................................................ 48 

III. METHODOLOGY ................................................................................................... 51 

Research Design........................................................................................................ 51 

Instrument Development ........................................................................................... 51 

Developing an objective nutrition knowledge questionnaire................................ 52 

Health consciousness scale ................................................................................... 54 

Constructs Definitions, Questions, and Measurement .............................................. 54 

Nutrition knowledge: Objective and subjective knowledge ................................. 55 

Beliefs ................................................................................................................... 56 

Significant others .................................................................................................. 59 

Social acceptability ............................................................................................... 60 

Control beliefs ....................................................................................................... 61 



 Texas Tech University, Oak-Hee Park, August 2010 
 

 

v 
 

Attitude ................................................................................................................. 63 

Subjective norm .................................................................................................... 64 

Perceived behavioral control................................................................................. 64 

Intention ................................................................................................................ 65 

Behavior ................................................................................................................ 66 

Severity ................................................................................................................. 66 

Vulnerability ......................................................................................................... 67 

Response-efficacy ................................................................................................. 68 

Self-efficacy .......................................................................................................... 69 

Final Instrument ........................................................................................................ 69 

Pretest .................................................................................................................... 69 

Pilot studies ........................................................................................................... 70 

Final instrument .................................................................................................... 70 

Sample....................................................................................................................... 70 

Data Analysis ............................................................................................................ 71 

Study 1 .................................................................................................................. 74 

Study 2 .................................................................................................................. 74 

Study 3 .................................................................................................................. 75 

IV. The Use of the Modified Protection Motivation Theory to Explore Adult    
ConConsumers’ Functional Foods Consumption Behavior ....................................... 77 

Abstract ..................................................................................................................... 77 

Introduction ............................................................................................................... 78 

Literature Review...................................................................................................... 80 

Protection motivation theory................................................................................. 80 



 Texas Tech University, Oak-Hee Park, August 2010 
 

 

vi 
 

Reasons for using the PMT model for consumption of functional foods ............. 81 

Modified protection motivation theory ................................................................. 83 

Severity ............................................................................................................. 84 

Vulnerability ..................................................................................................... 85 

Response-efficacy and self-efficacy ................................................................. 85 

Intention ............................................................................................................ 87 

Behavior ............................................................................................................ 87 

Method ...................................................................................................................... 88 

Instrument development........................................................................................ 88 

                Measurement ..................................................................................................... 88 

                Pretest and pilot studies .................................................................................... 90 

Sample................................................................................................................... 91 

Data analysis ......................................................................................................... 92 

Results ....................................................................................................................... 92 

Measurement model .............................................................................................. 92 

Structural model .................................................................................................... 94 

Discussion ................................................................................................................. 97 

Limitations and Future Research .............................................................................. 99 

V. The Effectiveness of the Modified Expanded Rational Expectations Model to 
ExExplore Adult Consumers’ Functional Foods Consumption Behavior .............. 101 

Abstract ................................................................................................................... 101 

Introduction ............................................................................................................. 102 

Literature Review.................................................................................................... 105 

Expanded rational expectations model ............................................................... 105 

Modified expanded rational expectations model ................................................ 106 



 Texas Tech University, Oak-Hee Park, August 2010 
 

 

vii 
 

Knowledge ...................................................................................................... 107 

Subjective knowledge/self-assessed knowledge ............................................. 108 

Objective knowledge. ..................................................................................... 108 

Beliefs about health and diet. .......................................................................... 110 

Opinions of significant others ......................................................................... 110 

Social acceptability ......................................................................................... 111 

Health consciousness ...................................................................................... 111 

Attitude and subjective norms ........................................................................ 112 

Intention .......................................................................................................... 113 

Behavior .......................................................................................................... 113 

Method .................................................................................................................... 114 

Instrument development...................................................................................... 114 

Measurements ................................................................................................. 114 

Subjective knowledge ................................................................................. 116 

Nutrition knowledge. .................................................................................. 116 

Beliefs about health and diet ....................................................................... 117 

Opinions of significant others ..................................................................... 118 

Social acceptability ..................................................................................... 118 

Health consciousness .................................................................................. 118 

Attitude ....................................................................................................... 119 

Subjective norm .......................................................................................... 119 

Intention ...................................................................................................... 119 

Behavior ...................................................................................................... 119 

Pretest and pilot studies .................................................................................. 119 

Sample................................................................................................................. 120 



 Texas Tech University, Oak-Hee Park, August 2010 
 

 

viii 
 

Data analysis ....................................................................................................... 121 

Results ..................................................................................................................... 122 

Measurement model ............................................................................................ 122 

Structural model .................................................................................................. 126 

Discussion ............................................................................................................... 130 

Limitations and Future Research ............................................................................ 133 

VI. Adult Consumers’ Functional Foods Consumption Behavior: Comparison of  
TheTheoretical Models ................................................................................................. 135 

Abstract ................................................................................................................... 135 

Introduction ............................................................................................................. 136 

Literature Review.................................................................................................... 139 

Cognitive behavioral models .............................................................................. 139 

Theory of planned behavior ............................................................................ 139 

Expanded rational expectations model ........................................................... 145 

Modified protection motivation theory ........................................................... 146 

Method .................................................................................................................... 147 

Instrument development...................................................................................... 147 

Measurements ................................................................................................. 148 

Behavioral beliefs ....................................................................................... 148 

Normative beliefs ........................................................................................ 151 

Control beliefs ............................................................................................. 151 

Attitude ....................................................................................................... 152 

Subjective norm .......................................................................................... 152 

Perceived behavioral controls ..................................................................... 152 

Nutrition knowledge ................................................................................... 152 

Social acceptability ..................................................................................... 154 



 Texas Tech University, Oak-Hee Park, August 2010 
 

 

ix 
 

Severity ....................................................................................................... 154 

Vulnerability ............................................................................................... 154 

Response-efficacy ....................................................................................... 154 

Self-efficacy ................................................................................................ 155 

Intention ...................................................................................................... 155 

Behavior ...................................................................................................... 155 

Pretest and pilot studies .................................................................................. 155 

Sample................................................................................................................. 156 

Data analysis ....................................................................................................... 157 

Results ..................................................................................................................... 158 

Measurement models .......................................................................................... 158 

Measurement model of TpB ........................................................................... 158 

Measurement model of ERE ........................................................................... 161 

Measurement model of MPMT ....................................................................... 165 

Structural model .................................................................................................. 167 

Identifying consumer profiles ............................................................................. 169 

Discussion ............................................................................................................... 173 

Limitations and Future Research ............................................................................ 177 

VII. CONCLUSIONS ................................................................................................... 179 

Findings................................................................................................................... 179 

Limitations and Future Research ............................................................................ 184 

REFERENCES .............................................................................................................. 186 

APPENDICES ............................................................................................................... 201 

A. Nutrition Knowledge Questions for Adults ............................................................... 201 

B. Construct Questions ................................................................................................... 208 



 Texas Tech University, Oak-Hee Park, August 2010 
 

 

x 
 

C. Evalaution Form ......................................................................................................... 212 

D. Recruitment Letter for Tech Announce ..................................................................... 215 

E. Survey Form…………………………………………………………………………216 

F. Structural Model of the Theory of PlannedBehavior……………………………..…224 

G. Structural Model of the Expanded Rational Expectations Model…………………..225 

  



 Texas Tech University, Oak-Hee Park, August 2010 
 

 

xi 
 

ABSTRACT 

Functional foods are the fastest growing food market sector. This growth has 

resulted from consumers’ growing interest in wellness, rapid advances in science and 

technology, increases in healthcare costs, changes in food laws affecting labeling and 

product claims, and an increase in the aging population. This study had three parts, 

study1, study 2, and study 3. The purpose of this three-part study was to explain adult 

consumers’ consumption behavior with regard to functional foods by adapting and 

comparing three behavioral theoretical models: Protection Motivation Theory (PMT), 

Theory of Planned Behavior (TpB), and Expanded Rational Expectations model (ERE). 

The instrument for the study was developed by the researcher, and it included questions 

based on fourteen theory constructs adapted from the PMT, TpB, and ERE; an objective 

nutrition knowledge questionnaire developed from previous research; Gould’s (1988) 

Health Consciousness Scale; and demographic information. A convenience sample of 

465 adults from a Southwestern university completed the final survey questionnaire 

during April and May 2010. 

In study 1, the Modified Protection Motivation Theory (MPMT) was assessed and 

used to examine the relationships among concepts from the theory in regard to functional 

foods: severity, vulnerability, response-efficacy, self-efficacy, intention, and behavior. 

Results from structural equation modeling revealed that severity and vulnerability were 

not significant predictors of intention and behavior. Response-efficacy was a significant 

predictor of intention but not of behavior. Self-efficacy was the only variable that 

significantly predicted intention as well as behavior.  
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In study 2, subjective knowledge and health consciousness was added to the 

Expanded Rational Expectations (ERE) model to develop the Modified ERE (MERE) 

model in order to measure adult consumers’ intention and consumption of functional 

foods. Results from structural equation modeling revealed that MERE is a viable model 

to explain functional foods intention and consumption behavior. The two new concepts 

had significant relationships with other concepts of ERE. 

In study 3, three cognitive behavioral theories, Theory of Planned Behavior 

(TpB), Expanded Rational Expectations (ERE) model, and Modified Protection 

Motivation (MPMT) theory, were assessed and compared to measure adult consumers’ 

intention and consumption behavior of functional foods. Results from structural equation 

modeling showed that MPMT is the best model to explain functional foods intention and 

consumption behavior, while the other two models had acceptable fit to the data. 

Moreover, functional foods consumer profiles were identified based on MPMT concepts. 

Outcomes of cluster analysis produced two mutually exclusive consumer groups: Health-

Oriented and Uniterested group. Results of discriminant analysis confirmed that MPMT 

constructs correctly classified 97.3% of participants into the two groups identified by the 

cluster analysis. Outcomes of the study will benefit the food industry (or food service 

industry) in terms of target marketing, new product development, and successful market 

performance.  
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CHAPTER I 

INTRODUCTION 

Background 

The awareness of the relationship between food and health has a long history. The 

importance of a well-balanced diet to maintain good health was stressed by Hippocrates 

about 2,500 years ago. He said, “Let food be your medicine and medicine be your food.” 

During the same period, an Ancient Hindu text (the Arthashastra) had a recipe for a 

single meal that made it possible for soldiers to stay healthy without additional food for 

an entire month (Anonymous, 2002; Arvanitoyannis & Houwelingen-Koukaliaroglou, 

2005; Chadwick et al., 2003; IFIC, 2002).  

Today, health conscious consumers still practice Hippocrates’ principle in their 

diets. Indeed, consumers’ interest in the relationship between diet and health have 

increased the demands for information on healthy foods (Arvanitoyannis & 

Houwelingen-Koukaliaroglou, 2005; Hilliam, 1996). Thus, the food industry has 

launched lucrative concepts into food markets, introducing a whole range of new 

products, such as functional foods, nutraceuticals, and novel foods. A major driving force 

behind the functional food market is an increase in the awareness that a healthy diet and a 

healthy life style can reduce the risk of disease and enhance health and well-being 

(Arvanitoyannis & Houwelingen-Koukaliaroglou, 2005). In addition to the consumers’ 

interest in wellness through diets, four additional major factors have stimulated 

Americans’ interests in functional foods (IFIC, 2006). These include rapid advances in 

science and technology, increases in healthcare costs, changes in food laws affecting 

label and product claims, and the aging population.  
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As a result of these five factors, functional foods have become popular, and they 

are the fastest growing segment in the food industry. The estimated sales in the functional 

foods sector, including conventional, fortified, enriched, and enhanced foods, were $20 

billion in 2006 (IFIC, 2006; James, 2007). Many experts have predicted that the global 

sales of functional foods will reach $167 billion in 2010 (James, 2007). Several food 

companies, such as ADM Natural Health and Nutrition, Cargill, DSM Nutritional 

Products, Ardea Beverage, Groupe Danone, Kraft Foods, Unilever, Hain Celestial Group, 

PepsiCo, Nestlé, and Coca-Cola have developed new products and increased sales of 

nutritionally enhanced foods and beverages through product development, acquisition, 

increased marketing, and improved health-related positioning (James, 2007; Sloan, 

1999).  

Today’s consumers are more knowledgeable than ever before. They obtain 

nutritional knowledge, such as health benefits of functional foods, through a variety of 

avenues including radio, newspapers, television, Internet, and personal referents (Wrick, 

1995). According to the International Food Information Council (IFIC) survey (2007b), 

85% of American consumers believe that certain foods provide health benefits that go 

beyond basic nutrition and may reduce the risk of disease or other health concerns. 

Moreover, American consumers have a high level of interest in learning more about 

functional foods (IFIC, 2007b). Sloan (2000) reported that consumers consider food to be 

an integral part of self-care and the most important factor that motivates healthy food 

purchase decisions is the consumers’ desire to ensure overall good health by reducing the 

risk of, or managing, a specific health condition. 
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The aging population in the United States is increasing. Based on the U.S. census 

data (Census.gov, 2006b, 2006c), the older population, 55 years and over, numbered 

66.49 million or 20% of the entire population. The aging population fuels the functional 

foods market because of physical and psychological ailments, such as heart disease, 

digestive problems, mental disorders, cancer, and bone and joint conditions (Gallup, 

1998; James, 2007; Williams, DeMicco, & Kotscherar, 1997). In addition, the aging 

population is an attractive consumer group for the foodservice industry. Many seniors 

have the financial ability to dine out, and they do so because they like the personal 

attention they receive from servers (Moschis, Curasi, & Bellenger, 2003). 

The importance of functional food research has been stressed by some researchers 

(Gilbert, 1997; Verbeke, 2005). The functional food market is competitive, but there is a 

need for more data and better understanding of consumer market segments regarding 

functional foods. It is generally known that consumer acceptance of the concept of 

functional foods and a good understanding of consumer food choice determinants are 

important success factors for market orientation, consumer-led product development, and 

negotiating market opportunities. Therefore, in depth  research must be conducted among 

consumers (Gilbert, 1997; Verbeke, 2005). 

Problem Statement 

Functional foods are the fastest growing sector of the food market, but there is 

skepticism as to whether this food category will deliver on the health benefits it promises 

(Chadwick et al., 2003). Consumers purchase functional foods because they believe in 

health benefits offered by these foods. However, it is difficult to experience immediate 

health benefits of functional foods (functional food products). In addition, if health 
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benefits of functional foods are not effectively and clearly communicated to consumers, 

research regarding functional foods will not advance public health (Arvanitoyannis & 

Houwelingen-Koukaliaroglou, 2005). 

Market acceptance of functional foods is poor, even though many functional food 

products have been developed from solid scientific evidence that they indeed provide 

health benefits to consumers (Kleef, Trijp, & Luning, 2005). Manufacturers’ inexperience 

in marketing of functional foods using health concepts and their inexperience in decision 

making of combinations between health claims and food carriers have contributed to the 

poor performance of functional food marketing. It is essential for the food industry to 

conduct consumer research so that it can identify consumers’ expectations, their attitudes 

towards functional foods, and their consumption of functional foods. Understanding 

consumers’ expectations, attitudes, and behavior toward functional foods and products 

will provide the food industry with more effective marketing strategies that will satisfy 

consumers’ expectations about functional foods consumption.  

The study of functional foods is main stream in the field of food science, food 

marketing, and the foodservice industry. In Europe, consumer behavior related to 

functional foods and products has been studied, and regulations are well established. In 

the U.S., many scientists have investigated the health benefits of functional foods and 

have provided scientific evidence supporting them. The Food and Drug Administration 

(FDA) has approved some health claims for functional food ingredients, and food 

manufacturers use the FDA’s information to develop functional food products (Hasler, 

2000).  
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Although many studies have been conducted, research on functional foods is still 

in its infancy within the U.S. foodservice area. The foodservice industry is a dynamic 

segment of the economy, experiencing social and technological changes (Spears, 2000). 

Trends in consumers’ food consumption should be reflected by the foodservice industry 

so that it can be ready to meet consumers’ needs and desires. Consumer research in the 

foodservice field is the foundation of marketing because without consumer satisfaction, a 

foodservice company cannot survive as a sound institution. Thus, consumer research 

should be conducted to verify consumer behavior in the purchase and consumption of 

specific foods and in the food decision-making process.  

Previous studies on functional foods have focused on consumer acceptance, 

attitudes, intention to purchase, health claims, and policy (Arai, 2002; Arvanitoyannis & 

Houwelingen-Koukaliaroglou, 2005; Bech-Larsen & Grunert, 2003; Cox, Koster, & 

Russell, 2004; Frewer, Scholderer, & Lambert, 2003; Hunter, 2002; Jong, Ocké, 

Branderhorst, & Friele, 2003; Klotzbach-Shimomura, 2001; Patch, Tapsell, & Williams, 

2005a, 2005b; Roberfroid, 2002; Verbeke, 2005; West, Gendron, Larue, & Labert, 2002). 

However, using theoretical models to explain consumer consumption behavior regarding 

functional foods is rare (Patch et al., 2005a). Utilizing theoretical models in consumer 

behavior research will provide a better understanding of consumer behavior. A better 

understanding of consumer food consumption behavior will enable both food 

manufacturers and the foodservice industry to satisfy consumers’ demands.   

Purpose of the Study 

The purpose of this three-part study was to explain adult consumers’ consumption 

behavior with regard to functional foods by adapting and comparing three behavioral 
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theoretical models: Protection Motivation Theory (PMT), Theory of Planned Behavior 

(TpB), and Expanded Rational Expectations model (ERE). The specific objectives of this 

study were to: 

1. Assess the effectiveness of the Modified PMT (MPMT) model to measure adult 

consumers’ intention and consumption behavior toward functional foods. 

2. Assess the effectiveness of the Modified Expanded Rational Expectations model 

(MERE) to measure adult consumers’ intention and consumption behavior toward 

functional foods. 

3. Compare the ability of the Theory of Planned Behavior (TpB), Expanded Rational 

Expectations model (ERE), and Modified Protection Motivation Theory (MPMT) 

to measure adult consumers’ intention and consumption behavior of functional 

foods. 

Research Questions 

The research questions for this study were: 

1. Is the MPMT model for assessing adult consumers’ intention and behavior to 

consume functional foods supported by the study sample? 

1-1. Do the constructs of severity, vulnerability, response-efficacy, and self-

efficacy have significant direct and indirect effects on adult consumers’ 

intention and behavior to consume functional foods? 

2. Is the MERE model for assessing adult consumers’ intention and behavior to 

consume functional foods supported by the study sample? 

2-1. Do the constructs of subjective knowledge, objective knowledge, beliefs, 

opinions of significant others, social acceptability, attitude, subjective 
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norms, and health consciousness have significant direct and indirect 

effects on adult consumers’ intention and behavior to consume 

functional foods? 

3. Is the TpB model for assessing adult consumers’ intention and behavior to 

consume functional foods supported by the study sample?  

3-1. Do the constructs of behavioral beliefs, normative beliefs, control beliefs, 

attitudes, subjective norms, and perceived behavioral control have 

significant direct and indirect effects on adult consumers’ intention and 

behavior to consume functional foods? 

4. Is the ERE model for assessing adult consumers’ intention and behavior to 

consume functional foods supported by the study sample?  

4-1. Do the constructs of nutrition knowledge, beliefs, opinions of significant 

others, social acceptability, attitudes, and subjective norms have 

significant direct and indirect effects on adult consumers’ intention and 

behavior to consume functional foods? 

5. Which of the three behavioral models (TpB, ERE, and MPMT) has the best 

overall goodness-of-fit indices to explain adult consumers’ consumption behavior 

of functional foods? 

6. Can the participants of the study be classified into heterogeneous groups based on 

their report on constructs of the best fit theory chosen in this study?  

Definition of Terms 

The following definitions of key terminologies were given to assist in an 

understanding of the study: 
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1. Attitude: a disposition to respond favorably or unfavorably to an object, person, 

institution, or event (Ajzen, 1991).   

2. Behavior: observable acts that are studied in their own right (Fishbein & Ajzen, 

1975).  

3. Behavioral beliefs: postulated to influence attitudes toward a behavior (Ajzen & 

Fishbein, 1980). 

4. Beliefs: a combination of what a person thinks about the behavior under 

investigation and the positive or negative evaluation of the outcomes that are 

possible if he or she engages in that behavior (Ajzen & Fishbein, 1980). 

5. Control Beliefs: the presence or absence of required resources or opportunities to 

complete the behavior in question (Ajzen, 1988). 

6. Coping Appraisal: an evaluation of the factors that influence the likelihood of 

engaging in a recommended preventive response (Maddux & DuCharme, 1997). 

7. Fear: an effective state protecting one against danger or a motivational state 

leading one away from something (Rogers, 1975). 

8. Functional Food: a food can be regarded as functional if it is satisfactorily 

demonstrated to affect beneficially one or more target functions in the body, 

beyond adequate nutritional effects, in a way that is relevant to either an improved 

stage of health and well-being and/or reduction of risk of disease. A functional 

food must remain food, and it must demonstrate its effects in amounts that can 

normally be expected to be consumed in the diet: it is not a pill or a capsule, but 

part of the normal food pattern (Diplock et al., 1999). 
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9. Genetically Modified (GM): the alteration of the genotype of a plant or animal 

using any technique, new or traditional (USDA, 2007).  

10. Intention: an individual’s anticipated or planned future behavior (Swan, 1981). 

11. Knowledge: the level of correct or incorrect factual recall an individual displays 

in relation to the behavior under investigation (Brucks, 1985). 

12. Normative Beliefs: beliefs that certain referents think the person should or should 

not perform the behavior in question (Fishbein & Ajzen, 1975).  

13. Organic Food: produced by farmers who emphasize the use of 

renewable resources and the conservation of soil and water to enhance 

environmental quality for future generations. Organic meat, poultry, eggs, 

and dairy products come from animals that are given no antibiotics or growth 

hormones and have access to the outdoors. Organic food is produced without 

using most conventional pesticides, fertilizers made with synthetic 

ingredients, or sewage sludge, and without either bioengineering or ionizing 

radiation (USDA National Organic Program, 2005). 

14. Perceived Behavioral Control (PBC): the person’s beliefs as to how easy or 

difficult performance of the behavior is likely to be (Ajzen & Madden, 1986).  

15. Referent Others: the influence specific persons or groups, important to an 

individual, have in terms of the individual’s behavior (Ajzen & Fishbein, 1980). 

16. Response-efficacy: the belief that adaptive response will be effective in 

preventing harm (Rogers, 1983).  

17. Self-efficacy: beliefs about one’s ability and effort (Maddux & DuCharme, 1997). 
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18. Severity: the degree of physical harm, psychological harm, social threats, 

economic harm, danger to others rather than oneself, and even threats to other 

species (Maddux & DuCharme, 1997). 

19. Social Acceptability: conceptualization of a generalized reference group that 

reflects opinions of a larger social system (Sapp & Harrod, 1989). 

20. Subjective Norm: a person’s belief about what most other people who are 

important to him or her think about performing the behavior in question (Ajzen & 

Fishbein, 1980). 

21. Threat Appraisal: an evaluation of the factors that influence the likelihood of 

engaging in a potentially unhealthy behavior (Maddux & DuCharme, 1997). 

22. Vulnerability: the conditional probability that the event will occur provided that 

no adaptive behavior is performed or there is no modification of an existing 

behavioral disposition (Rogers, 1975).  

 



 Texas Tech University, Oak-Hee Park, August 2010 
 

 

11 
 

CHAPTER II 

LITERATURE REVIEW 

Terminology, Definitions, and Concepts of Functional Foods 

The term “functional food” was first introduced in Japan in 1984 as part of a 

national research project named “Systematic analysis and development of food 

functions.” Foods (or processed foods) with an emphasis on physiological functions that 

may prevent disease came to be known as functional foods. The concept of functional 

foods encouraged the food industry in Japan to enter the food market with an emphasis 

on health benefits. The Ministry of Health and Welfare in Japan had a strong interest in 

the specific regulation process for functional foods. In 1991, the Ministry of Health and 

Welfare established a Foods for Specific Health Use (FOSHU) system to acknowledge 

health claims for functional foods that have scientifically verified health benefits (Arai, 

2002; Arvanitoyannis & Houwelingen-Koukaliaroglou, 2005; Hirahara, 2004). 

There is not one clear definition of the term “functional foods.” The definitions 

vary from a simple statement such as, “foods or food products marketed with the message 

of the benefit to health” (Riemersma, 1996) to more elaborate statements such as, “foods 

that encompass potentially helpful products, including any modified food or food 

ingredient that may provide a health benefit beyond that of the traditional nutrient it 

contains” (Food and Nutrition Board, 1994). Another definition is “food similar in 

appearance to conventional food, which is consumed as part of the usual diet and has 

demonstrated physiological benefit and/or reduces the risk of chronic disease beyond 

basic nutritional functions” (Health Canada, 1997). 
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Roberfroid (2002) explained that functional food cannot be a single well-defined 

or well-characterized entity, and it has to be understood as a concept. The reason, 

according to the author, is that a variety of food products are, and will be, characterized 

as functional foods using various food components that affect a variety of body functions 

related to either a state of well-being and health and/or relevant to the reduction of the 

risk of a disease. Roberfroid (2002) emphasized that functional foods are and must be 

foods, not drugs, and their roles related to disease will be in “reducing the risk” rather 

than “preventing the risk.”  

The European concept of functional foods was explained by Palou, Picó, and 

Bonet (2004). Consumers can obtain positive health effects and well-being by selecting 

functional foods. Unlike Americans, Europeans view functional foods as a food category 

instead of part of nutraceticals or pharmafoods. Therefore, the concept of functional 

foods refers to foods that are normal components of a regular diet and should provide 

benefits in quantities that are normally consumed in a balanced diet (Palou et al., 2004).   

Even though many scholars emphasized functional foods as a concept instead of a 

definition, a broadly accepted definition was provided by Diplock et al. (1999). It states:  

A food can be regarded as ‘functional’ if it is satisfactorily demonstrated to affect 

beneficially one or more target functions in the body, beyond adequate nutritional 

effects, in a way that is relevant to either an improved stage of health and well-

being and/ or reduction of risk of disease. A functional food must remain food and 

it must demonstrate its effects in amounts that can normally be expected to be 

consumed in the diet: it is not a pill or a capsule, but part of the normal food 

pattern.  
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Many definitions and concepts regarding functional foods exist, but the term 

“functional foods” should be clarified in order to enlighten its scope and its position as 

well as to facilitate a universally accepted regulatory framework (Arvanitoyannis & 

Houwelingen-Koukaliaroglou, 2005).    

Marketing and Products 

Market size of functional foods. Verbeke (2005) provided the global market size 

estimates for functional foods using many references from 1992 to 2010 as reproduced in 

Table 1. The United States is the largest market for functional foods, and the sales of 

functional foods in the U.S. will reach approximately $49 billion by 2010 (Chadwick et 

al., 2003). Europe and Japan are other major markets (Chadwick et al., 2003; Menrad, 

2003).  

Manufacturers produce many types of functional foods (Table 2). These products 

are attractive to manufacturers because of higher profit margins compared to 

conventional food products. Beverage products, such as orange juice or drinks with added 

vitamins or small portions of nutraceuticals, earn two to three times more profit margins 

than traditional food products. However, this results in an increase in the retail price of 

the products (Hunter, 2002), and this makes it difficult for functional foods to be 

generally accepted by consumers (Verbeke, 2005). 

Market performance of functional foods. Many functional food products have 

been developed from scientific evidence that they indeed offer health benefits to 

consumers, but market acceptance of functional foods is poor (Hilliam, 1998). Kleef et al. 

(2005) explained the reasons for the poor market performance of functional foods. One 

reason is that the development and marketing of functional foods differ fundamentally 
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from traditional foods. Functional foods are founded on the idea of prevention (reduction) 

of disease or maintaining good health conditions. On the other hand, marketing of 

traditional foods has focused on general nutrients, calories, and sensory characteristics. 

Manufacturers’ inexperience in marketing functional foods and consumers’ lack of 

confidence in the health claims and health concepts of functional foods have resulted in 

difficulties in both the development of effective health claims and successful marketing 

of functional foods. 

 

Table 1. Global Market Size Estimates of Functional Foods  

 
 
Note. Adapted from “Consumer acceptance of functional foods: socio-demographic,  
         cognitive and attitudinal determinants,” by W. Verbeke, 2005.  

Market size
(Billion US$/Yr)
15 1992 Functional, enriched and dietetic foods Menrad (2000)
6.6 1994 Functional foods Hilliam (1998)
10 1995 Functional foods Arthus (1999)
11.3 1995 Functional foods Heller (2001)
21.7 1996 Functional, enriched and dietetic foods Menrad (2000)
10 1997 Foods with specific health benefits Byrne (1997)
22 1998 Foods with specific health benefits Gilmore (1998)
16.2 1999 Functional foods Heller (2001)
17 2000 Functional foods (forecast from 1998) Hilliam (1998)
17 2000 Functional foods (forecast from 1997) Hickling (1997)
33 2000 Functional foods Hilliam (2000)
7 2000 Foods that make specific health claims Weststrate et al. (2002)
50 2004 Functional foods (forecast from 2000) Euromonitor (2000)
49 2010 Functional foods (forecast from 2000) Heller (2001)

Year Definition References
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Table 2. Commercial Names and Examples of Functional Foods in the U.S. 

 
 
Note. Adapted from “Functional foods: A survey of health claims, pros and cons, and  
         current legislation,” by I.S. Arvanitoyannis & M. V. Houwelingen-Koukaliaroglou,   
         2005.           
   
  

Commercial name Food category Company Composition
Hain kitchen prescription Soup Hain Food Group Echinachea
Pure premium grovest and orange Juice Tropicana (Pepsico) Vitamin C and Ca
Pure premium ruby red Grape fruit Juice Tropicana (Pepsico) Vitamin C and E
Calcium and extra vitamin C Juice Tropicana (Pepsico) Ca and Vitamin C
Double vitamin C and Vitamin E Juice Tropicana (Pepsico) Vitamin C and E
Intelligent Quisine Soup Campbell Lycopene
Lizard fuel Beverage South Beach Beverage Company Gin-seng, astragalus, yerba mate
Total balance Beverage Balance Bar Co. Protein, Ca, 22 vitamins and minerals
Benecol Margarine McNeil Consumer Healthcare Co Plant sterol ester
Snapple elements Beverage Snapple Beverage Corp. Herbs and antioxidants
K-Sentials Cereals Kellogg Ca and B-vitamins
Sunny Delight Juice Procter and Gamble Ca
Cracker Bites Snacks Mead Johnson Nutritionals Various nutrients
Cookie Bars Snacks Mead Johnson Nutritionals Various nutrients
Pediasure Meal replacement Ross Products Div. Various nutrients
Nutridelight Powder drink P and G Fe, I, vitamin A
Yo baby Yoghurt Stonyfield Farm Live cultures incl. L. reuteri
Pedialyte Rehydration product Ross Products Div. Electrolytes
Tender Harvest Infant food Gerber Organic
Natural's Infant food Beech-Nut Organic
Fruit Snacks Candy Farley Vitamins and Ca
Hi-C Candy Brach Vitamin C
Fruity C Monster Candy Odwalla Vitamin C
Special K-Plus Cereal Kellogg Ca, Fe, Folic acid, B12
Luna Bar Cliff Bar Inc. Ca
Menopausitive Beverage Natural Vitality, Chico Soy isoflavones, herbs and nutrients
Isis Supplement Proteins International Soy and whey proteins
Actimel Dairy Danone L. Casei  imunitass
Goodypops Candy Nature's Answer Echinachea and vitamins
Burgen Soy-Lin Bread Phytoestrogens and omega-3
Linseed-Loaf Bread Phytoestrogens and omega-3
Smart start Cereal Kellogg Soy-protein
Sunsoy Milk Suiza foods Soy
Health source Powder shake Ross Products Div. Isoflavones, Ca, Vitamin D
Sundried tomato Dressing Maple Grove Inulin
Take-control Margarine Unilever Plant sterols
Nutrajoint Nabisco Glusamin, chondroitin sulfate
Egg toaster muffins Muffins Kellogg Ca, vitamins and minerals
Spire snack Drink P and G Vitamins, minerals, herbs
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 Another reason for the poor market performance is that there is ample scientific 

evidence to show that some food ingredients have physiological and psychological 

benefits beyond providing basic nutrients. However, the food industry does not use much 

scientific information when making production decisions because it is unclear which 

combinations of health claims and food carriers will be most compelling to the target 

consumers (Kleef et al., 2005). 

To overcome poor market performance, the food industry needs its own new 

marketing strategy to target consumers by developing functional food products based on 

both research and consumer studies. Understanding consumers’ attitudes about functional 

foods through consumer research can provide the food industry with better ideas for 

marketing that can satisfy consumers’ expectations of functional foods. Moreover, when 

communicating information about functional foods to consumers, it is necessary to 

translate quality science into understandable and usable messages (IFIC, 2002). 

Promoting functional food markets. Awareness of consumers’ attitudes is 

critical in the promotion of functional food markets. Additionally, consumers’ 

preferences, such as taste, quality, price, value, convenience, and health benefits of 

functional foods are major factors in purchase intentions (Urala & Lähteenmäki, 2007). 

Among these factors, taste is the most important determinant of food choices (Verbeke, 

2005). Good taste increases the chances of acceptance, but bad taste decreases the 

chances of acceptance even with the perceived benefits of functional foods. Developing 

functional food products with good taste is of primary importance for the food industry 

because consumers make choices based on taste first rather than on benefits to health 

(Gilbert, 2000; Verbeke, 2005). 
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Functional food manufacturers should consider consumer’s attitudes toward 

functional foods to make sure that the new functional food products and ideas meet 

consumers’ expectations. Also, health related information should be communicated 

honestly and attractively to consumers (Urala & Lähteenmäki, 2007). Based on the 

results of Institute of Food Technologists (IFT) consumer research survey, Toner and 

Pitman (2004) stressed several factors for effective communication with patients and 

consumers regarding health and the health benefits of foods. Knowledge of health 

concerns, seriousness of health concerns, knowledge of food components, multiple 

benefits of food components, association of food components with dietary supplements, 

and availability of food components should be considered when communicating the 

health benefits of foods. Moreover, food and nutritional professionals need to understand 

the impact of the communication environment related to the food label along with news 

from media on consumer preference and conduct appropriate and effective education for 

consumers (Toner & Pitman, 2004). 

Adequate information about functional food products, such as health benefits, 

costs, and characteristics, will help consumers make effective decisions when they 

purchase and consume functional foods. Today’s consumers are inclined to look for a 

variety of health benefits from foods and beverages. For instance, shoppers are interested 

in foods that boost the immune system, reduce the risk of disease, and enhance health 

(Gilbert, 2000; IFIC, 2007; Sloan, 2000). Unfortunately, there is poor quality and 

quantity of information in markets, and this prevents consumers from making effective 

decisions in the purchasing and consumption of functional food products.  
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Gilbert (2000) suggested that knowledge-based marketing strategies using a good 

brand name will fuel success for functional foods in the new millennium. When 

consumers are well informed from a variety of sources, including point of purchase, 

news, popular media, health media, advertising, and health experts, they make the most 

effective decisions. Moreover, consumers are more likely to be open to and understand 

new information when it is presented within the framework of what they already know 

(Gilbert, 2000).   

Food Claims and Regulations 

The food claims, which will be translated in messages to consumers, are very 

important for the development of functional foods. Two types of claims were suggested 

by Roberfroid (1999): Type A and Type B. Type A claims are enhanced function claims, 

and they refer to the positive consequences of the interactions between a food component 

and specific functions in the body without direct reference to reduction in the risk of any 

disease such as oxidative stress. Type B claims are disease risk-reduction claims which 

mean reduction in the risk of a disease by consuming a specific food component, or a 

mixture of specific food components, or food ingredients. Examples of Type B claims are 

the reduction of risk of cardiovascular disease or cancer. Food claims should be based on 

scientific evidence that is objective, consistent, and able to meet accepted scientific 

standards of statistical and biological significances. They should be plausible in terms of 

the relationship between intervention and results in order to facilitate communication of 

health benefits to the consumers (Roberfroid, 1999). 

Health claims should be based on reliable scientific results that show the health 

benefits to consumers. However, some countries have rich cultural traditions with beliefs 
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in specific foods as medicine (or enhancing health condition). For example, Korean 

people believe that soy bean paste is an anticancer food. Many other foods, such as 

mushroom and Ginseng, are considered to be medicinal, promoting physical and 

psychological health. Scientists in Korea have published many scientific documents as 

evidence of the efficacy of these foods; however, they have been unable to discover the 

scientific mechanism of functional foods in the human body. 

Functional foods are poorly regulated in the U.S.although other countries have 

established systems to regulate functional foods (Hunter, 2002). In the case of Japan, the 

Ministry of Health and Welfare offers the list of functional ingredients based on scientific 

evidence and promotes functional food product development in order to provide health 

benefits to consumers (Hirahara, 2004). In Europe, most foods are regulated under the 

laws of the European Union, and there is a consensus document for functional foods, 

called The Scientific Concepts of Functional Foods in Europe. In terms of the limited 

functional foods regulation in the U.S., both the Food and Drug Administration (FDA) 

and the Federal Trade Commission (FTC) are responsible for regulating the accuracy of 

health-related claims on labels and in advertisements through the print media, radio, 

television, and the Internet (Hunter, 2002). 

In the U.S., there is no legal status or general acceptance of functional foods, but 

an accepted definition of functional foods in dietetic professions exists (Arvanitoyannis 

& Houwelingen-Koukaliaroglou, 2005). During the 1990s three major legislative changes 

passed in the U.S., and one of them was the Nutrition Labeling and Education Act of 

1990. This act was the first piece of legislation that allowed health or disease prevention 

claims on food product labels. The three major legislative changes resulted in making the 
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lines between foods, drug, and dietary supplements very unclear (Hasler, 2000). 

Currently, the FDA has approved 12 health claims that are supported by reliable research 

(Table 3).  

The safety of functional foods should be investigated from the raw materials to 

the final products before consumers purchase and consume them, so that consumers can 

trust the quality, safety, and health benefits of functional foods (McCrea, 2001). Although 

traditional functional foods, such as fermented soybean products, mushroom, and 

Ginseng, are used by Koreans who have believed in the safety of such foods and have 

enjoyed them for centuries, scientists still seek to verify their biological effects by 

exploring chemical structures and mechanisms in the human body (Shi, Ho, & Shahidi, 

2005). In addition, the safety of novel ingredients and processes should be evaluated. 

Manufacturers should provide not only the optimal levels of the majority of the 

biologically active components but also risks and benefits to individuals who will use the 

novel ingredients (Arvanitoyannis & Houwelingen-Koukaliaroglou, 2005). 

Functional Foods Studies and Consumers 

During the 1990s many studies were conducted in the U.S. to investigate 

consumer responses to functional foods (Verbeke, 2005). To date, studies on functional 

foods have focused on consumer acceptance, attitudes, intentions to purchase, health 

claims, and policy (Arai, 2002; Arvanitoyannis & Houwelingen-Koukaliaroglou, 2005; 

Bech-Larsen & Grunert, 2003; Cox, Koster, & Russell, 2004; Frewer, Scholderer, & 

Lambert , 2003; Hunter, 2002; Jong, Ocké, Branderhorst, & Friele, 2003; Klotzbach-

Shimomura, 2001; Patch, Tapsell, & Williams, 2005a; Roberfroid, 2002; Verbeke, 2005; 

West, Gendron, Larue, & Labert, 2002). 



 Texas Tech University, Oak-Hee Park, August 2010 
 

 

21 
 

Table 3. Health Claims on Food Lables Authorized by the Food and Drug Administration 

 
Note. Adapted from “The changing face of functional foods” by C. M. Hasler, 2000. 
             
 
 

 

 

 

Diet-disease relationship Model claim
Calcium and osteoporosis Regular exercise and a healthy diet with enough calcium help teens and 

young adults white and Asian women maintain good bone health and may
reduce their risk of osteoporosis.

Sodium and hypertension Diets low in sodium may reduce the risk of high blood pressure, a disease
associated with many factors.

Dietary fat and cancer Development of cancer depends on many factors. A diet low in total fat may 
reduce the risk of some cancers.

Dietary saturated fat and While many factors affect heart disease, diets low in saturated fat and
cholesterol and coronary cholesterol may reduce the risk of this disease.
heart disease
Fiber containing grain Low fat diets rich in fiber containing grain products, fruits, and vegetables 
products, fruits and may reduce the risk of some types of cancer, a disease associated with 
vegetables and cancers many factors.
Fruits, vegetables and grain Diets low in saturated fat and cholesteroln and rich in fruits, vegetables and
products that contain fiber, grain products that contain some types of dietary fiber, particularly soluble 
particularly soluble fiber and fiber, may reduce the risk of heart disease, a disease associated with many
coronary heart diesase factors.
Fruits and vegetables and Low fat diets rich in fruits and vegetables may reduce the risk of some types 
cancer of cancer, a disease associated with many factors.
Folate and neural tube birth Healthful diets with adequate folate may reduce a woman's risk of having
defects a child with a brain or spinal cord birth defect.
Sugar alcohols and dental Frequent eating of foods high in sugars and starches as between meal 
caries snacks can promote tooth decay. The sugar alcohol (name of product) 

used to sweeten this food may reduce the risk of dental caries.
Foods that contin fiber from Diet low in saturated fat and cholesterol that include soluble fiber from
whole oat products and whole oats may reduce the risk of heart disease.
coronary heart diesase
Foods that contin fiber from Diet low in saturated fat and cholesterol that include soluble fiber from
psyllium and coronary psyllium seed husk may reduce the risk of heart disease.
heart disease
Soy protein and coronary Diet low in saturated fat and cholesterol that include 25 grams of soy 
heart disease protein a day may reduce the risk of heart disease. One serving of 

(name of food) provides ___ grams of soy protein.
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Roberfroid (2002) explored the key concepts of functional foods in terms of 

European perspectives and emphasized the progress of functional foods in order to 

provide the benefits to public health. Arai (2002) reviewed international views on 

functional foods and a recent trend of functional foods in Asia, focusing on relevant 

topics in Japan. Verveke (2005) and Frewer et al. (2003) studied consumer acceptance of 

functional foods. Verbeke (2005) investigated the role of socio-demographics, cognitive, 

and attitudinal variables on the acceptance of functional foods and concluded that belief 

in the health benefits of functional foods is the main positive determinant of acceptance 

of functional foods. Frewer et al. (2003) stressed that examining theoretical approaches 

developed in risk perception, communication, and public health is useful in 

understanding why people make their particular dietary choices.  

Jong et al. (2003) compared demographic and life style characteristics of 

consumers and non-consumers of functional foods in the Netherlands and concluded that 

the generalization of consumer characteristics over different functional foods is not 

reasonable because determinants of functional food usage depend on the type of product. 

Investigations about consumers’ attitudes, norms, and knowledge towards functional 

foods concerning actual dietary patterns and health risk profiles must be done when 

researching life style patterns (Jong et al., 2003). West et al. (2002) studied Canadian 

consumers’ attitudes, beliefs, knowledge, and willingness to pay for functional foods. 

They reported that most Canadian respondents appeared willing to purchase and pay a 

premium price if the functional ingredients derived from plants were added to foods. Cox 

et al. (2004) used a theoretical model called Protection Motivation Theory (PMT) to 

predict intention to consume functional foods and supplements to offset memory loss. 
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The results showed that perceived-efficacy of the behavior and self-efficacy were the 

most important predictors of intention to consume functional foods and supplements. 

Patch et al. (2005b) examined consumers’ salient beliefs about functional foods, 

such as enriched omega-3 fatty acid, through focus group interviews with overweight 

adult consumers. The authors reported that consumers considered the wholesomeness of 

the carrier products as an important factor in the purchasing of functional foods. In 

addition, consumers preferred food products consumed daily, such as milk, bread, 

margarine, and yogurt, to be the best carriers of the functional food ingredients. Future 

research and practice must seek to develop educational campaigns and behavior change 

models to ensure that those segments of the population who can benefit the most from 

these novel products actually use them. Furthermore, understanding consumer beliefs and 

attitudes about functional foods is very important to both the commercial success and to 

the achievement of positive health outcomes from the introduction of enriched functional 

foods (Patch et al., 2005a, b).  

The profile of functional foods consumers varies from study to study (Childs, 

1997; Gilbert, 1997; Verbeke, 2005). Gilbert (1997) reported that a higher proportion of 

functional foods users were over 55 years old and had received a college education. In 

contrast, Childs (1997) found that most functional foods users were female, well-

educated, with higher incomes, aged 35 to 55 years old, and actively interested in health 

as a result of illness. After an extensive literature review Verbeke (2005) reported that 

age, gender, education, presence of young children, and presence of ill family members 

emerged as socio-demographic determinants of functional food acceptance. The 
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likelihood of functional foods acceptance increased with believing health claims of 

functional foods and having an ill family member.  

Consumer attitudes, knowledge, and beliefs regarding functional foods. 

Socio-demographics, knowledge, and attitudes or beliefs have been verified to explain a 

large part of the variations in consumer-decision making with regard to functional foods 

(Verbeke, 2005). Individuals with higher awareness, better knowledge, and more 

affluence were considered as target groups for purchasing functional foods in Europe 

(Frewer et al., 2003; Hilliam, 1996; Moskowitz, Beckley, & Minkus-McKenna, 2004). 

Women were found to be generally more health conscious than men because they were 

responsible for purchasing foods in markets, and they were more insightful about foods 

and health issues in their role as caretaker of the family (Childs & Poryzees, 1997; 

Gilbert, 1997). In addition, the presence of young children and experiences of relatives’ 

loss of good health were relevant factors that motivated consumers to purchase functional 

foods (Verbeke, 2005). 

Knowledge of foods and ingredients were positively related to the success of 

functional foods in diets in the United Kingdom, but product knowledge was not a 

significant factor for functional food acceptance. Health concerns and preventive health 

behavior positively influenced functional food acceptance (Verbeke, 2005). Poulsen 

(1999) studied the Danish consumers’ attitudes toward functional foods and concluded 

that respondents who had little knowledge of functional foods were fairly skeptical, but 

that attitudes regarding concrete examples of functional foods were much more positive 

than attitudes related to the concept of functional foods (Poulsen, 1999).  
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Beliefs play a crucial role as determinants of product acceptance (Verbeke, 2005). 

Positive correlations between beliefs, such as health benefit beliefs, beliefs about 

perception of health claims, beliefs in the food-disease prevention concept, and beliefs in 

the disease-preventive nature of natural foods,  have been reported (Verbeke, 2005). West 

et al. (2002) stated that Canadian consumers have a strong belief that food choices play 

an important role in preventing chronic illnesses.  

Even though beliefs are important factors for accepting functional foods, a belief 

system may result in problems (Frewer et al., 2003; Frewer, Howard, Hedderley, & 

Shepherd, 1996). Belief systems would normally help consumers not only reduce the 

complexity of everyday decision making but also lead to certain prior judgments and over 

generalizations about functional foods. Frewer et al. (1996) assumed that if there are 

concrete and tangible benefits of novel foods/functional foods, consumers would be 

willing to accept them. Perceptions of health benefits would reduce the perceptions of 

risk (e.g., a new processing technology using genetic modification), and thus the 

perceptions of health benefits would lead consumers to be more willing to accept novel 

foods/functional foods. However, consumers may still be skeptical about the health 

benefits of functional foods directly after consuming them because it is difficult to 

experience health benefits of functional foods immediately after consumption.  

Patch et al. (2000b) reported that there was no evidence of salient beliefs related 

to the healthfulness of functional foods because functional foods are often processed with 

a relatively high degree of technological manipulation. Moreover, the processing 

technology of foods leads consumers to focus on the naturalness of foods when they 

select or purchase foods in markets.  
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Public perception and food quality. Functional foods are likely to raise 

important issues of public perceptions and risk communication. Because of past food 

debates, such as mad cow disease, dioxin, and GM foods, the general public is sensitive 

about food issues. Thus, a critical issue is public perception as it relates to functional 

foods (Chadwick et al., 2003). Functional foods efficacy is founded on specific health 

claims. However, today’s consumers are more knowledgeable, and they are concerned 

not only about health benefits but also about risks of over-consumption of specific food 

ingredients. In addition, GM foods and food irradiation technology have had a negative 

impact on consumer selection of those foods and have caused consumers to be more 

critical and doubtful of those foods. In a marketing study comparing public preferences 

on specific terms used to describe the new products, 61% of respondents preferred to 

choose the term “nutritional foods,” while only 5% of respondents selected the term 

“functional foods” (Childs, 1997). Thus, the term functional foods need to be carefully 

presented as a more natural way to attain health benefits, compared to traditional 

medicines, while producing less negative side effects (Hilliam, 1996). 

A food quality model can assist in understanding public perception of functional 

food purchasing. Based on the Total Food Quality Model (TFQM) that was originally 

proposed by Grunert, Larsen, Madsen, and Baadsgaard in 1996, the purchase intention 

will be determined by costs, expected quality, and expected fulfillment of purchase 

motives (Grunert, Bredahl, & Brunso, 2004). Expected quality is based on taste, health, 

convenience, and process. Expected quality and expected fulfillment of purchase motives 

result in the positive consequences to buy a food product and balance negative 

consequences like expensive costs.  
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Consumers’ perceptions regarding functional foods quality primarily focus on 

taste, naturalness, and convenience. The health benefits of functional foods are of less 

importance (Gilbert, 2000; Poulsen, 1999). Cox et al. (2004) reported that consumers 

consider naturalness to be an ideal quality of functional food products, but in practice 

they may prefer to choose products that suit their sensory preference. Thus, 

manufacturers need to develop tasty functional food products to satisfy consumers 

(Gilbert, 2000). Consumers like to use functional foods daily as an enriched product 

(Poulsen, 1999). Thus, from a marketing perspective, the convenience of getting 

enrichment substances naturally through the daily diet should be emphasized so that 

consumers would purchase functional food products without hesitation (Poulsen, 1999). 

Perception and attitudes are difficult to change by informative means, such as 

health claims, because they are strongly founded in cultural values (Frewer et al., 2003). 

For instance, the effectiveness of health claims depends on, among other things, the 

strength of the association between consumers’ values and their attitudes toward 

functional foods. In the oriental culture, many people believe that foods contain not only 

essential nutrients but also unknown health-promoting components to keep health and 

well-being. This means that oriental attitudes toward health claims and foods are different 

from the attitudes of people in western countries (Shi, Ho, & Shahidi, 2005). For 

example, “Yin and Yang Theory,” which was founded on the solar and lunar concept in 

Asian cultures, is a principle guiding the use of medicine. For thousands of years, 

Oriental medicine use has been based on clinical experiences and specified treatment 

methods using specific diets to cure illness and promote health. Thus, oriental people 

tend to be more positive toward functional foods than western culture (Shi et al., 2005). 
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Bech-Larsen and Grunert (2003) explained the factors that are particular to the 

perception of the healthiness of functional foods by comparing Danish, Finnish, and 

American consumers’ perception of functional foods. They concluded that Finnish 

consumers were generally more positive about functional foods than the Americans, but 

there was not much difference among the three groups regarding the determinants of the 

perception of the healthiness of functional foods. Attitudes were associated with cultural 

values, but health claims could be used to change such attitudes towards functional foods 

in the study. However, in terms of perception, there was little doubt that the use of health 

claims can improve consumers’ perception of the healthiness of functional foods (Bech-

Larsen & Grunert, 2003). 

Trust of functional foods can have an impact on intention to purchase functional 

foods (Chadwick et al., 2003). If people believe the health claims of functional foods, 

they tend to have increased confidence in functional foods. Moreover, trust in regulations 

and sources of information are crucial points for overall acceptance of food products. For 

instance, if medical doctors, considered to be members of the most trusted profession, 

advise patients to eat functional foods, people tend to believe the doctor rather than the 

truthfulness of functional food products.  

West et al. (2002) pointed out that government, consumer/environmental groups, 

and food manufacturers in Canada are all facing the problem of lack of trust. The lack of 

confidence in government information about functional foods constitutes a potentially 

severe limitation on the use of functional foods and nutraceuticals to achieve public 

health objectives. Therefore, to overcome the lack of trust, the Canadian government 

needs to seek health authorities, such as the assistance of nutritionists, medical doctors, 
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and other health specialists, to distribute information about the potential benefits of using 

functional foods and nutraceutical in one’s diets (West et al., 2002).  

Current Barriers to Using Functional Foods 

Even though manufacture of functional foods is one of the top trends of the U.S. 

food industry related to research and product development, there are barriers to overcome 

before functional foods will become widely accepted (Stern & Israelsen, 2004). The first 

barrier is dietary changes. People are resistant to change their diets even if it might result 

in long-term prevention of illness or improvement of their current health. When people 

eat healthily, such as eating a balanced diet rich in fruits and vegetables and low in fats, 

sugars, and salts, they do not seriously consider long-term health. Moreover, it is hard to 

change long-standing food habits that require permanent changes in food purchasing and 

preparation (Frewer et al., 2003; Lappalainen, Kearney, & Gibney, 1998).  

A second barrier is that the credence characteristics of functional foods can 

negatively impact the purchase and consumption of functional foods. Credence 

characteristics are those charateristics of health benefits of functional foods that may not 

be immediately observed after consumption of the functional foods and products. If the 

benefits of the products are not observed after immediate consumption or if the benefits 

are uncertain, it may reduce consumers’ desire to purchase and consume functional food 

products (Chadwick et al., 2003). Therefore, nutritional and performance information 

should be included in products through labeling, claims, brands, and price.  

Another obstacle is that premium price and poor sensory characteristics may 

discourage consumers from buying functional foods. The premium price for functional 

foods is one of the major hurdles to acceptance and purchasing intentions. So, Child and 
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Poryzees (1997) suggested that pricing and price perception with taste may be better 

predictors than beliefs in order to study consumers’ purchasing habits. Taste is the most 

important factor in purchasing intention along with quality, price, and convenience; 

consumers are unwilling to give up taste in order to enjoy the health benefits from 

functional foods (Gilbert, 2000; Urala & Lähteenmäki, 2007). One other major barrier to 

overcome is that manufacturers of supplements have been unable to obtain consumer 

confidence because of over-capacity, consumer confusion, mislabeled products, high 

visibility quackery, bad press, and legislative scrutiny (Stern & Israelsen, 2004). 

Functional Foods and the Hospitality Industry 

Consumer behavior study in hospitality: Focusing on the foodservice 

ndustry. It is important to consider the definition of hospitality to provide reasons for 

studying consumer behavior as it relates to foods (or functional foods) in the foodservice 

industry. Two broad approaches to defining hospitality are semantic definitions based on 

the dictionary and evidential definitions (Brotherton & Wood, 2002). Semantic 

definitions have been expanded from the basic dictionary definitions to include many 

other definitions such as the hospitality industry, a harmonious mixture of tangible (e.g., 

beverage, food, shelter, and physical environment) and intangible (e.g., the behavior and 

attitudes of people) components to define hospitality. However, the semantic definition of 

hospitality cannot identify hospitality within the real word of evidence. On the other hand 

evidential definitions identify hospitality as a social phenomenon lead through extended 

theorizing about and empirical investigation of the hospitality (Brotherton & Wood, 

2002). 
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Brotherton and Wood (2002) offer not only semantic and evidential definitions, 

but also a new definition of the hospitality industry. They state: 

The hospitality industry is comprised of commercial organizations that specialize 

in providing accommodation and/or, food, and/or drink, through a voluntary 

human exchange, which is contemporaneous in nature, and undertaken to enhance 

the mutual well being of the parties concerned. (p. 143) 

According to Brotherton and Wood (2002) food is one of the products/services to 

offer hospitality to consumers (or individuals) through activities of commercial (or non-

commercial) organizations. By providing foods as products/services, commercial 

organizations achieve financial profits and non-commercial organizations can fulfill their 

missions and goals. At the same time, consumers receive their wants and needs. 

Therefore, both parties can enhance their mutual well being.  

The foodservice industry is a large part of the hospitality industry. It employs 

great numbers of workers and consists of commercial and non-commercial sectors. 

Spears (2000) suggested that the foodservice industry is an exciting organization because 

it is in a constant stage of technological and social change. Trends in the food industry 

are a mirror of the food trends of society. Therefore, studying functional foods and 

consumer consumption behavior is an empirical investigation of hospitality phenomenon, 

which is viewed as a leading social phenomenon.  

The food and foodservice industry may focus on functional foods by developing 

new functional food products to target consumers. These trends are based on consumers’ 

health concerns. Health concern is an important factor of motivations behind food 

choices (Lappalainen et al., 1998). Functional foods present a new kind of health message 
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by promising specific health effects such as lowering the blood cholesterol levels by 

consuming particular food products, while conventional foods have been consumed based 

on the food pyramid or nutritionists’ advice to maintain health (Saher, Arvola, Lindeman, 

& Lahteenmaki, 2004; Wrick, 1995). Moreover, consumers’ attention to health concerns 

facilitates the popularity of functional foods (Sloan, 2000). Moskowitz et al. (2004) 

reported reasons for consuming functional foods as results of conjoint analysis of 

communications with 147 women (Table 4).  

 

Table 4. Reasons for Consuming Functional Foods 

 
 
Note. Adapted from “Use of conjoint analysis to assess web-based communications on  
         functional foods,” by H. Moskowitz, J. Beckley, & D. Minkus-McKenna, 2004. 
 

Reasons for consuming functional foods Total (%)
Tastes good 74
Low in fat 71
Fortified with vitamins 53
Cholesterol free 52
Good source of calcium 49
Good source of protein 48
Low in sodium 46
Fortified with minerals 43
No preservatives 41
All natural 40
Reduce cholesterol level 37
Fortified with antioxidants 33
As a diet aid 16
Made from organic ingredients 11
As a nutritional meal supplement 11
Contains isoflavones 10
Lactose-free 10
100% vegetarian 2
Other 9
I don't consume functional foods 5
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The study of consumer behavior needs to explain all the ways people may act in 

their roles as consumers, but consumer studies (or consumer behavior studies) in the 

foodservice area have been concerned along with behaviors related to searching, buying, 

and using products and services (Johns & Pine, 2002; Schiffman & Kanuk, 1991). There 

are four sections of consumer studies in the foodservice field: survey research, 

experimental research, economics and geography, and sociology and anthropology (Johns 

& Pine, 2002). Survey research is concerned with identifying market segmentation, 

targeting markets and positioning through using geo-demographic data, and modeling of 

attitudes, and behavior survey. Experimental research deals with food consumption times, 

ethnic food components, social context, and food sensory experiments to explain 

consumer preferences related to new food products or the restaurant environment. 

Consumer studies in the area of economics and geographic study have focused on 

location and economic factors that are considered important attributes of food products 

and services. Sociological and anthropological study in the foodservice sector is a 

potential area for consumer research using qualitative research methods, such as in-depth 

interviews and observations. The foodservice industry is a large part of the hospitality 

industry. The three areas of the hospitality industry, such as hotels/motels, restaurants, 

and travel are all related to food and foodservice operations. For instance, hotels and 

motels provide food through the restaurant service and room service to meet consumers’ 

needs and wants. Restaurants are major sectors of foodservice operations. Restaurants 

serve foods and provide a high quality dining experience to maximize customer 

satisfaction and ensure repeat customers. In the travel sector, every tourist city has 
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famous restaurants or specific food products for which they are known. Eating famous 

foods, such as Chicago Pizza, is one reason to visit specific travel spots.  

Although the foodservice industry has specialized characteristics and is an 

important sector of the hospitality industry, it is considered a part of the hotel and 

restaurant industry. Moreover, there is no book for consumer research in the foodservice 

area (Johns & Pine, 2002). Therefore, studying consumer behavior research in the 

foodservice field can assist in the promotion of both the foodservice and hospitality 

industries.  

Functional foods research in the field of the foodservice industry delivers positive 

health messages and well being concepts to consumers. Because of health issues, diets, 

and nutritional information from the media, consumers seek nutritional education and are 

influenced in their purchasing decisions of functional foods (Wrick, 1995). Moreover, the 

development of technology, such as the extraction of anthocyanins, the modification of 

long chain polyunsaturated fatty acids, and microencapsulation has made it possible for 

functional food ingredients to be used in the preparation of functional foods and 

functional meals in hospitals and some areas of the foodservice industry (Rodgers, 

2004a). For instance, olive oil, which is known for its antioxidants and cholesterol-

lowering effects, has replaced animal fats in breads at upscale restaurants in Australia. 

Another example is the Novotel Hotel in Australia, which introduced the Dolfi Kids 

Menu, that is low in fat and sugar and high in dietary fiber in order to help obesity 

problems in children (Rodgers, 2004a). 

Functional foods bring value by adding opportunities for the foodservice industry 

to offer functional meals and services to consumers (Rodgers, 2004a). Although the 
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foodservice industry has been attempting to add functional foods ingredients into their 

operational systems to produce functional meals or functional food products (Table 5), 

they have neither the expertise in ingredient functionality to design functional meals nor 

the analytical facilities to assess their nutritional value (Rodgers, 2004b). Therefore, in 

order to meet consumer needs,  food service operators and manufacturers must become 

knowledgeable about functional foods and ingredients, such as availability of functional 

foods ingredients, their physiological benefits and effects on product quality, legislative 

requirements, marketing trends, and consumer communication techniques (Rodgers, 

2004a).  

Adults and elderly consumers and their food choices. Spears (2000) suggested 

that keeping ahead of trends is important for foodservice operations in order to not only 

achieve institutional goals but also to satisfy consumers’ wants and needs. A healthy life 

style is a hot trend among consumers today. Eighty percent of Americans judge their 

health status as excellent, very good, or good, but they are willing to make improvements 

in their diets that lead to overall well being, physical health, and weight lost (IFIC, 

2007b). The vast majority of consumers (85%) agree that certain foods have both basic 

nutrients and health benefits, such as improving heart health, maintaining overall health 

and wellness, improving physical energy or stamina, improving digestive health, 

improving the immune system function, providing higher levels of satiety, and reducing 

the risk of getting specific diseases (IFIC, 2007b). Functional foods are part of the trend 

of healthy eating. More knowledgeable consumers are purchasing functional foods such 

as calcium-fortified orange juice to reduce the risk of osteoporosis.  
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Table 5. Potential Applications of Functional Ingredients in Foodservice 

 
Notes. Adapted from “Value adding with functional meals,” by S.  Rodgers, 2004.  
          * beneficial bacteria and **substances promoting the growth of probiotics. 
             
 

 The population of the U.S. is aging. In 2006, the older population, 55 years and 

over, numbered 66.49 million, comprising 20% of the whole population (Census.gov, 

2006c). The estimated number of baby boomers, the generation born between 1946 and 

1964, is over 78 million. By 2030, the U.S. population, age 65 and over, is expected to 

double in size (Census.gov, 2006b). Today’s older Americans are different from their 

Application Benefit
Addition of plant stanol pasta To lower cholesterol
Carrot cake, macaroons and 'brownies' with coconut flour To increase dietary fiber content
Cookies and muffins made with the addition of pineapple flour To increase dietary fiber content
Replace thickener in salad dressing, egg yolk in egg glazes and ice To lower risk of cancer, cardiovascular disease, 
cream with lupin seeds, which are high in fiber and vegetable proteins cataracts and brain malfunctiion
Bread and ice cream made with enzymatically modified potato fibers To replace fat and increase dietary fibers
Addition of xylooligo-saccharides (derived from wood pulp) to sauces To increase fiber content, reduce stomach ulcer 

lesions and promote the growth of probiotic 
bacteria in the gut

Serving orange juice with probiotic* bacteria Multiple benefits of probiotic bacteria
Gluteen free bread with rice flour and inulin as a prebiotic** Prevention of allergies and enhancing the growth 

of probiotic bacteria in the intestinal tract
Prepare rice-based dishes with black rice (containing the extract of  To brighten eyes, increase energy, strengthen 
edible Chinese medicine plant Wufanshu) muscles and bones, cure anemia, stop bleeding and

diarrhea
Add coffee silverskin extract to cakes (particularly those with cocoa), To enhance antioxidant properties
bread, biscuits, mousse, ice cream, all bran pasta and sauces
Desserts formulated with concentrated juices of grape, blackberry, To enhance antioxidant properties
blackcurrant, raspberry and cherry
Fortification of cook-freeze mashed potato with encapsulated To enhance antioxidant properties
vitamin C
Fortification with folate, vitamins B-12 and B-6, antioxidants, To improving cognitive performance
omega-3 fatty acids, amino acids and glucose (thinking and memory)
Biscuits in which sodium-metabisulfite is replaced with 'natural' enzyme To reduce chemical additives
(protease)
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predecessors. They live longer, have a better financial status, have reached higher levels 

of education, and enjoy a higher standard of living in their retirement. United States 

census statistics show that by 2030 more than one-fourth of the older population is 

expected to have an undergraduate degree (Census.gov, 2006a). 

Older Americans are an attractive consumer group in the foodservice industry. 

These consumers have the financial ability to dine out, and they prefer to eat in 

restaurants during off-peak times to receive more attention from servers (Koteff, 2002; 

Moschis et al., 2003). Koteff (2002) emphasized that foodservice operators need to 

market Americans older than 55 years old, because they are potential target consumers in 

the restaurant business. Older Americans spend over $2,600 on food away from home 

each year, more than any other consumer group (Rebecca, 2002).  

Special diets like functional meals, the body functions of elderly consumers, and 

operational costs must be considered when marketing to adults and elderly consumers in 

restaurants and institutional settings (Herne, 1994; Williams et al., 1997). Herne (1994) 

emphasized the utility of special diets for elderly people in nursing homes: “All people 

have a right to enjoy food and food has a significant influence on mental and physical 

health in old age.” Also, Williams et al. (1997) explained that the elderly need special 

diets, which can provide key nutrients and play a role in the four major chronic health 

issues including heart, bone, cancer, and mind. Because body functions of the elderly 

slow and their digestive functions and sensory perceptions decrease, specialized diets are 

desirable for these consumers. The sensory attributes of the older consumers should be 

considered. The elderly like sweets, soups, puddings, beverages, and aggressively 

seasoned foods because of loss of teeth, lack of neuromuscular condition, impaired 
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hearing and vision, physical weakness, and discomfort on ingestion of certain foods 

(Anonymous, 2001; Williams et al., 1997). The operational costs of functional meals are 

a vital factor of utility of functional foods/special diets. If functional food costs are too 

high, then it is difficult to provide functional meals to adults and elderly consumers.  

Theoretical Background 

The major theories of health behavior assume that intentions are good predictors 

of health related behavior. Thus, many researchers have tried to predict what people will 

do by asking them what they intend or plan to do (Maddux & DuCharme, 1997). 

Behavioral intentions play a crucial role to predict health behavior in several important 

social cognitive models including the Theory of Reasoned Action, the Theory of Planned 

Behavior, the Protection Motivation Theory, and the Self-Efficacy Theory (Maddux & 

DuCharme, 1997). Likewise, researchers need to use theoretical models for studying food 

consumption behavior to be able to better predict consumer behavior as it relates to 

purchasing healthy food choices.  

Theory of planned behavior. Theory of Planned Behavior (TpB) is an extension 

of the Theory of Reasoned Action (TRA). It was developed to predict non-volitional 

behaviors by adding perceived behavioral control including past experience, confidence 

in subjective judgment of control, availability of a detailed plan of action, and general 

self-knowledge as a third predictor of intensions (Ajzen, 1988; Shumaker, Schron, 

Ockene, & McBee, 1998). The TRA was originated to deal with only volitional behavior, 

which is directly caused by intentions to perform behavior. In other words, the TRA 

assumes that people make rational decisions about their behaviors based on information 

or beliefs regarding the target behavior. The TRA proposed that major determinants and 
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predictors of the behaviors are intentions, and they are determined by two predictors: 

attitudes and subjective norms (Ajzen, 1988; Fishbein & Ajzen, 1975; Maddux & 

DuCharme, 1997). 

The limitation of the TRA has been addressed by some researchers (Lam & Hsu, 

2004; Maddux & DuCharme, 1997). One limitation is the assumption that the behavior to 

be predicted should be under control. However, not all human behavior is controled 

through deliberate cognitive process at the moment of the behavior. Human behavior is 

often the product of automatic habit, such as everyday language and health psychology, 

and few behaviors are under complete control (Maddux & DuCharme, 1997). According 

to Lam and Hsu (2004): 

Although TRA could adequately predict behavioral intentions that are under 

volitional control, in circumstances where are constraints for the action, the mere 

formation of an intention is insufficient to predict behavior. The inclusion of 

perceived control provides information about the potential constraints on the 

action as perceived by the actor. Thus, TpB postulates that a behavior is directly 

predicted by the intention to perform and indirectly by the perceived behavioral 

control when the behavior is not under complete volitional control (p. 467).  

In short, the TpB is more suitable when the probability of success and actual control over 

performance of behavior are less than perfect (Shumaker et al., 1998). Ajzen’s (1988) 

Theory of Planned Behavior is presented in Figure 1.  
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Figure 1. Ajzen’s (1988) Theory of Planned Behavior 

 
 
 
 

Behavioral 
Beliefs

Normative 
Beliefs

Control 
Beliefs

Attitudes

Subjective 
Norms

Perceived 
Behavioral 
Controls

Intention Behavior



 Texas Tech University, Oak-Hee Park, August 2010 
 

 

41 
 

Because of the similarities of basic conceptual components, the TRA and the TpB 

are not considered as different models (Maddux & DuCharme, 1997). However, the TpB 

includes major components of other health behavior models, so that it provides several 

advantages as a good vehicle of an integrated model.  First, perceived behavioral control 

of the TpB includes the notion of the self-efficacy which is a judgment concerning one’s 

ability to conduct a behavior or course of action. Second, perceived social norm in the 

TpB is not featured prominently in the other models. Third, the requirement for definition 

and measurement of attitudes about the behavior incorporates outcome expectancy and 

outcome value in its assessment of beliefs about expected consequences and the 

importance of those consequences. Last, the TpB has the intention that what one says one 

plans to do. Intentions are good predictors of behavior (Maddux & DuCharme, 1997).  

The TpB has been applied to investigate health-related behavior (Ajzen & 

Fishbein, 1980), and some studies exploring food-related behaviors used the TpB. Those  

included the use of dietary supplements by women (Conner, Kirk, Cade, & Barrett, 

2001), purchasing GM foods (Cook, Kerr, & Moore, 2002), dairy products intake of older 

adults (Kim, Reicks, & Sjoberg, 2003), purchasing novel foods enriched with omega-3 

fatty acids (Patch et al., 2005a, 2005b), and organic food consumption (Liu, 2007). Patch 

et al. (2005b) stressed that the TpB is appropriate to explain consumers’ behavior 

regarding food selection. In their study of functional food consumption, using the TpB 

model provided a high level of variance (72.5%) in the intention to use omega-3 enriched 

foods (Patch et al., 2005b).  

Expanded rational expectations model. Sapp and Harrod (1989) investigated 

the impact of social acceptability on intention to eat beef and created the ERE model 
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based on the TRA (Figure 2). The ERE model includes two additional constructs: social 

acceptability and knowledge. The social acceptability construct derives from the 

Shibutani’s (1955) conceptualization of a generalized reference group. The generalized 

reference group represents opinions of the larger social system (Shibutani, 1955). The 

construct has been proposed as a measure of examining its effects in relation to the 

measure of attitudes and significant others (Sapp & Harrod, 1989).  The ERE assumed 

that the knowledge construct is a significant factor in influencing behavior (Sapp & 

Harrod, 1989), and it has relationships among knowledge, attitude, and behavior (Gussow 

& Contento, 1984; Sapp, 1991).  

Sapp and Harrod’s research (1989) concluded that consumer food choices are 

subject to popular opinion, and the knowledge construct impacts food choice behavior. 

Further, adopting the ERE model helps in the understanding of the social aspects of 

consumer food choice behaviors. The ERE model has been applied to explain food 

consumption behaviors (Adams, Hoover, Arnett, & Thompson, 2000; Liu, 2007). Adams 

et al. (2000) adapted Sapp’s ERE model and created the Expanded Rational Expectations 

Intention (EREI) model to investigate consumers’ intention to try innovative meat 

products, namely emu meat, in a restaurant setting. The results of the study confirmed 

that social acceptability of the EREI model was a significant predictor of attitudes, 

subjective norm, and intention, while the knowledge construct did not clearly support the 

EREI model (Adams et al., 2000). Liu (2007) studied U.S. college students’ organic food 

consumption behavior through comparing three behavioral models, the ERE, the TpB, 

and the TRA. The research concluded that the ERE model has a better capability of 

predicting college students’ organic food consumption behavior (Liu, 2007).  
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Figure 2. Sapp’s (1991) Expanded Rational Expectations Model 
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Protection motivation theory. Protection Motivation Theory (PMT) originated 

to explore the effects of fear appeals on persuasion, but it has been used primarily as a 

model for health decisions and actions to protect oneself from harmful or stressful life 

events (Maddux & DuCharme, 1997; Rogers, 1975). Moreover, it has been utilized as an 

alternative theory applied to many health promotion activities and healthy life style 

enhancement (Cox et al., 2004). For instance, Cox et al. (2004) used the PMT model to 

understand consumers’ reactions to dietary supplements and functional foods to offset 

cognitive functional limitations.  

Protection Motivation Theory was originally proposed in 1975 to provide 

conceptual clarity to the understanding of fear appeals by sharing the Health Belief 

Model’s emphasis on the cognitive processes mediating attitudinal and behavioral change 

(Prentice-Dunn & Rogers, 1986; Rogers, 1975). In 1983 the PMT was revised as a 

complete description of theory (Figure 3). The PMT consists of three structures (or 

processes): sources of information, cognitive mediating process, and coping modes.  

Sources of information. Sources of information are categorized as either 

environmental or intrapersonal sources. Environmental sources include verbal persuasion 

(e.g., fear appeals) and observational learning (e.g., seeing what happens to others). 

Intrapersonal sources are personality variables and prior experience with similar threats 

(Prentice-Dunn & Rogers, 1986; Rogers & Prentice-Dunn, 1997). The sources of 

information initiate two cognitive mediating processes: maladaptive response(s) and 

adaptive response(s). 
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Figure 3. Gochman’s (1997) Overall Model of Protection Motivation Theory 
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Cognitive mediating process. Threat appraisal evaluates the maladaptive 

responses, which may be a current behavior (e.g., abusing alcohol). Threat appraisal 

factors increase the probability of maladaptive responses. Maladaptive response consists 

of intrinsic rewards (e.g., physical and psychological pleasure) and extrinsic rewards 

(e.g., peer approval and social norms).  

Threat appraisal factors that decrease the likelihood of the maladaptive response 

are the severity of the threat and the expectancy of exposure to the threat. Severity refers 

to the degree of physical harm, psychological harm (e.g., self-esteem), social threats (e.g., 

family and work relationships), economic harm (e.g., higher price), and dangers to others 

rather than oneself (Prentice-Dunn & Rogers, 1986; Rogers & Prentice-Dunn, 1997). 

Fear plays only an indirect role in threat appraisal (Figure 3). Rogers (1983) found 

that fear influences attitudes and behavior change, not directly, but indirectly by affecting 

the appraisal of the severity of danger. Coping appraisal process evaluates one’s ability to 

cope with and avert the threatened danger. Coping appraisal factors increase probability 

of adaptive responses. Adaptive responses are the belief that recommended coping 

responses are effective (e.g., stopping smoking is an effective way to avoid the dangers 

associated with smoking) causing response-efficacy and self-efficacy to increase. Self-

efficacy refers to beliefs about one’s ability and efforts (Prentice-Dunn & Rogers, 1986; 

Rogers & Prentice-Dunn, 1997). 

The PMT assumes that motivation must be supplied first to initiate the coping 

process. Protection motivation can be measured several ways, but it is assumed that the 

best measure is behavioral intentions. Studies in the PMT have sought to motivate people 
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to make a decision to accept the communicator’s health recommendation (Prentice-Dunn 

& Rogers, 1986; Rogers & Prentice-Dunn, 1997). 

Coping modes. Protection motivation eventuates in maladaptive coping or 

adaptive coping or both. Any changes in coping will feed back as a source of information 

in the model of protection motivation as “prior experience.” The PMT does not have the 

“action” and “maintenance” stage of some theories. It is important to note that feedback 

from adaptive and maladaptive coping will force reappraisal of the threat and coping 

resources (Prentice-Dunn & Rogers, 1986; Rogers & Prentice-Dunn, 1997). 

Reasons for using the PMT model for consumption behavior of functional 

foods. Many psychological models, such as the TRA, TpB, HBM, Transtheoretical (or 

Stages of Change) model, and social cognitive theory, were used to explain health-

promoting behaviors with regard to consumption of dietary fat, fruits, and vegetables. 

However, these models were not sufficient to explain behavioral intentions regarding 

consumption of dietary fat, fruits, and vegetables. Therefore, other models that are better 

predictors should be examined in future research to explore intentions to behave on 

specific food consumption (Cox et al., 2004). 

The PMT has been successfully applied to many health promotion activities and 

healthy life style enhancements (Cox et al., 2004; Floyd, Prentice-Dunn, & Rogers, 

2000). In addition, it is a useful theory to better predict consumer behavior with regard to 

functional foods even though it has been applied to few studies in order to explain 

intentions to consume dietary as protection means (Cox et al., 2004). Chadwick et al. 

(2003) stressed the importance of functional food studies related to perceptions of the 

risks associated with cancer and heart disease. This means that the PMT is appropriate to 
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explain consumer food choice (or consumption) behavior when considering health 

threats. The PMT includes both coping appraisal process and threat appraisal process. 

Therefore, it may be more valuable than other theoretical models such as TpB, which 

includes only coping appraisal process (Cox et al., 2004).   

Modified models.  

Modified PMT model. Modified PMT (MPMT) model was made based on 

Rogers’ (1983) PMT model and was used to assess adult consumers’ consumption 

behavior with regard to functional foods (Figure 4). The MPMT model uses two 

cognitive processes: threat appraisal and coping appraisal that include four variables: 

severity, vulnerability, response-efficacy, and self-efficacy. Intention was used instead of 

protection motivation variable because intentions accurately predict behavior if: 

intentions are measured at the same level of specificity, the intentions remain stable, and 

the behavior in question is under volitional control (Ajzen & Fishbein 1980; Fishbein & 

Ajzen, 1975; Prentice-Dunn & Rogers 1986). Moreover, the output of the threat and 

coping appraisal is the decision (or intention) to initiate, continue, or inhibit the 

applicable adaptive responses. Behavior was used as a final variable, and it was 

attenuated from intention.  

Modified ERE model. Modified ERE (MERE) model was developed based on 

Sapp’s (1991) Expanded Rational Expectations model in order to verify the impact of 

knowledge, specifically subjective and objective knowledge, and health consciousness on 

functional food consumption behavior (Figure 5). The model included nutrition 

knowledge, subjective knowledge, beliefs about health and diet, opinions of significant 
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others, social acceptability, health consciousness, attitudes, subjective norms, intention, 

and behavior constructs.  

 

 
 

 

 

Figure 4. The Proposed Model of Modified Protection Motivation Theory 
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Figure 5. The Proposed Model of Modified Expanded Rational Expectations Model 
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CHAPTER III 

METHODOLOGY 

Research Design 

The purpose of this three-part study was to explain adult consumers’ functional 

foods consumption behavior by adapting and comparing three behavioral theoretical 

models: Theory of Planned Behavior (TpB), Expanded Rational Expectations model 

(ERE), and Modified Protection Motivation Theory (MPMT). The objective of study 1 

was to assess the effectiveness of the Modified PMT (MPMT) to measure adult 

consumers’ intention and consumption behavior of functional foods. The objective of 

study 2 was to investigate the effectiveness of the Modified Expanded Rational 

Expectations model (MERE) to measure adult consumers’ intention and consumption 

behavior toward functional foods. The MERE model was developed by adding two 

concepts, subjective knowledge and health consciousness, to the ERE model. The 

objective of study 3 was to compare three behavioral theoretical models to measure adult 

consumers’ intention and consumption behavior of functional foods.  

Instrument Development 

The survey questionnaire for this study was developed based on previous food 

consumption research survey questionnaires. These included the Consumer Survey of 

Beef Consumption (Roman-Shriver & Hoover, 1998), survey of U.S. college students’ 

organic food consumption behavior (Liu, 2007), survey of beef consumption pattern of 

young adult college students (Rivera, 2004), questionnaire of predicting intentions to 

consume functional foods and supplements using Protection Motivation Theory (PMT) 

from Cox et al. (2004), and nutrition knowledge questionnaires from previous studies 
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(IFIC, 2000a, b; Parmenter & Wardle, 1999; Sapp & Jensen, 1997; Towler & Shepherd, 

1990).   

Based on the purpose of this study, fourteen theory constructs were adapted from 

the MPMT, TpB, and ERE models. The constructs are severity, vulnerability, response-

efficacy, self-efficacy, nutrition knowledge (objective and subjective), beliefs, significant 

others, social acceptability, control beliefs, attitude, subjective norms, intention, 

perceived behavioral control, and behavior (frequency of functional foods consumption). 

Questions were grouped based on the theoretical frameworks to measure each of the 

latent constructs. A scale of each construct was applied in the same way as the original 

survey questionnaires.  

An objective nutrition knowledge questionnaire was developed by the researcher 

because there were not appropriate nutrition knowledge questionnaires for the purpose of 

this study. Gould’s (1988) Health Consciousness Scale was used as one of concepts in the 

MERE model. Demographic information for this study was obtained from participants’ 

answers to questions at the end of the questionnaire. The demographic information 

included age, gender, ethnicity, education level, income level, participants’ current health 

condition, experience of functional food usage, and participant’s awareness of functional 

food before the survey.   

Developing an objective nutrition knowledge questionnaire. An objective 

nutrition knowledge questionnaire for this study was developed on the basis of previous 

questionnaires (Parmenter & Wardle, 1999; Sapp, 1991; Sapp & Jensen, 1997) and 

current literature reviews (Converse & Presser, 1986; Drichoutis, Lazaridis, Rodolfo, & 

Nayga, 2005; IFIC, 2000a, b; Jong et al., 2003; Lee, Georgiou, & Raab, 2000; Wardle, 
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Parmenter, & Waller, 2000) containing general nutrition knowledge, diet and health 

knowledge, dietary advice, functional food components, and health benefits of specific 

nutrients (Appendix A).  

One of the purposes of this study was to examine the impact of nutrition 

knowledge on consuming functional foods within ERE and MERE models. So, it was 

important to specify nutrition knowledge questions focused on relations between 

functional nutrients and health benefits. A total number of 35 items was developed. The 

objective nutrition knowledge questionnaire included two parts. Part 1(19 items) focused 

on nutrition knowledge for certain health benefits containing functional nutrients and 

nutrition facts based on the characteristics of functional foods and suggestions from Sapp 

(1991) and Adams (1998). They recommended that knowledge questions should be 

specific and directly related to what the model is measuring or predicting in order to 

measure individuals’ knowledg. Part 2 (16 items) included general nutrition knowledge 

questions about diet and other health-related questions.  

 These 35 multiple-choice questions of objective nutritional knowledge were 

administered to 50 individuals to ensure the reliability and validity of the scale. Half of 

the respondents (N = 26) were selected based on their experiences of nutrition classes and 

the other half (N = 24) did not have any formal nutrition education at the college level. Of 

these original 35 items, 23 items were selected for the current study based on criterion 

validity, item difficulty, item discrimination, and internal consistency as suggested by 

Kline (1986). The criterion validity was confirmed because the two groups of 

respondents scored significantly different on the scale. Items which were answered 

correctly more than 80% (too easy) or fewer than 20% (too difficult) were removed. 
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Next, correlation coefficients between each item and scale score (the sum of correct 

answers) were examined to ensure item discrimination. Kline (1986) suggests that items 

with correlation coefficients lower than .20 be removed. However, after examining 

Cronbach’s alphas for each item, it was decided to keep some items with lower than .20 

correlation coefficients. The correlation coefficients of these items were at least .17. 

Finally, 23 items were selected for this study and had a Cronbach’s alpha of .80. 

Health consciousness scale. Health conscious items were adapted from Gould’s 

(1988) Health Consciousness Scale (HCS). Gould adapted and modified items taken from 

the Self-Conscious Scale and then developed the HCS after conducting tests of reliability 

and validity. In addition, four factors relating to HCS were empirically identified. They 

were overall alertness (HA), self-consciousness (HCSC), involvement (HI), and self-

monitoring (HSM). The overall HCS has a total coefficient of determination of 0.993 and 

a reliability of 0.92 as measured by Cronbach’s alpha. This means that the HCS is a good 

device for the purpose of relating general health consciousness to health attitudes (Gould, 

1988). 

For this study, Health Consciousness Scale was composed of nine items measured 

on a 5-point scale from 0 = the statement does not describe you at all to 4 = it describes 

you very well (Gould, 1988). A scale score was calculated by averaging the completed 

items in each scale, with higher scores indicating high levels of health consciousness.   

Constructs Definitions, Questions, and Measurement 

Fourteen theory constructs were adapted from the PMT, TpB, and ERE models. 

The constructs were nutrition knowledge (objective and subjective), beliefs, significant 

others, social acceptability, control beliefs, attitude, subjective norms, perceived 
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behavioral control, severity, vulnerability, response-efficacy, self-efficacy, intention, and 

behavior (frequency of functional foods consumption). Each construct’s measurement, 

such as types of items, numbers of items, score range, and comments, are explained in 

Table 6. A scale score was computed by averaging the completed items in each scale. 

Nutrition knowledge: Objective and subjective knowledge. Knowledge is 

defined as the level of correct or incorrect factual recall an individual displays in relation 

to the behavior under investigation (Brucks, 1985). Nutrition knowledge has been used to 

investigate relationships between nutrition knowledge and dietary behavior, but the 

relationship is complex (Räsänen, Niinikoski, Keskinen, Helenius, Talvia, & Rönnemaa 

2003). For this study, the nutrition knowledge construct consisted of objective nutrition 

knowledge and subjective nutrition knowledge. The two were thought to have an effect 

on people’s decision making, specifically regarding the use of certain products (Berger & 

Mitchel, 1989).   

Objective knowledge can be evaluated by assessing an individual’s cognitive or 

functional knowledge. A 23 multiple-choice questionnaire of objective nutritional 

knowledge was used (Appendix A). The objective nutrition knowledge questions were 

coded as a dichotomous variable: (0) for incorrect responses and (1) for correct  

responses. A summated scale score using all 23 items represented a participant’s 

objective knowledge. The score range of objective nutrition knowledge was 0 to 23. The 

higher score means a participant has greater objective knowledge toward functional 

foods.  

Subjective knowledge measures a person’s assessment of what he/she thinks 

he/she knows about the fact. An individual’s self-perceived subjective knowledge about 
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nutrition and health benefits were measured by the following four questions, which were 

made on the basis of Raju, Lonial, & Mangold (1995)’s subjective knowledge construct: 

1. I do not feel very knowledgeable about nutrition and health benefits. 

2. I know a lot about nutrition and health benefits. 

3. I am one of the “experts” on nutrition and health benefits among my friends and 

family. 

4. I know less about nutrition and health benefits than most other people. 

Participants’ self-perceived subjective knowledge was measured on a 7-point Likert 

scale from 1 = strongly disagree to 7 = strongly agree. Items were scored from -3 to +3. 

Higher score means a participant has greater self-perceived knowledge of functional 

foods.  

Beliefs. The definition of belief is a combination of what a person thinks about 

the behavior under investigation and his/her positive or negative evaluation of the 

outcomes that are possible if he/she engages in that behavior (Ajzen & Fishbein, 1980). 

In the TpB model, beliefs play a major role, and they are assumed to provide the 

cognitive and affective foundations for attitudes, subjective norms, and perceived 

behavioral control. The belief construct was measured by behavioral beliefs strength and 

multiplied by the corresponding outcome evaluations (Ajzen, 2006). For this study, belief 

was designed to measure an individual’s belief about functional foods with respect to 

potential outcomes that could happen as an outcome of their functional foods 

consumption and their intention to consume functional foods. 
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Table 6. Instrument Used to Measure Variables in the TpB, ERE, MPMT, and MERE  
 

 
 
Note. TpB = Theory of Planned Behavior; ERE = Expanded Rational Expectations  
          Model; MPMT = Modified Protection Motivation Theory; MERE = Modified    
          Expanded Rational Expectations Model. 

Items
Type Number Score range

Nutritional knowledge Higher score means greater knowledge with regard 
     Objective Multiple choice 23 0 to 23 to functional foods.
     Subjective Likert 4 -3 to +3

Beliefs Likert and 16 -3 to +3 Higher score means more positive health beliefs about 
semantic differential consuming functional foods.

Significant others Likert 12 -3 to +3 Higher score means more support from significant 
individuals for consuming functional foods.

Social acceptability Likert 12 -3 to +3 Higher score means more support from social
groups about consuming functional foods.

Control beliefs Likert 8 -3 to +3 Higher score means more likely the control factor 
will occur.

Attitude Semantic differential 6 -3 to +3 Higher score means more favorable attitude with 
regard to consuming functional foods.

Subjective norms Likert 2 -3 to +3 Higher score means more support for consuming 
functional foods.

Perceived behavioral control Likert 2 -3 to +3 Higher score means more capability and controbility 
for consuming functional foods.

Intention Likert 3 1 to 7 Higher score means greater intention to consume 
functional foods.

Behavior Likert 5 1 to 7 Higher score means more frequent consumption of 
functional foods.

Severity Likert 3 1 to 7 Higher score means more severity of health threats. 

Vulnerability Likert 3 1 to 7 Higher score means more vulnerability of health 
threats.

Response efficacy Likert 3 1 to 7 Higher score means more efficacy of the proposed 
protective behavior (consuming functional foods). 

Self efficacy Likert 2 1 to 7 Higher score means more perceived ability of an 
individual to perform the coping response (consuming
functional foods). 

Constructs Comments
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Attributes commonly associated with functional foods—health concerns and well-

being— were selected after a literature review. The following are items of strength and 

evaluations:  

Strength 

1. Eating functional foods improves my heart health. 

2. Eating functional foods improves my physical energy or stamina. 

3. Eating functional foods improves my digestive health. 

4. Eating functional foods improves my immune system. 

5. Eating functional foods helps me lose weight. 

6. Eating functional foods reduces the risk of getting diseases. 

7. Eating functional foods maintains my overall health and wellness. 

8. Eating functional foods improves my overall well-being. 

Evaluations 

1. Eating foods that improves my heart health is: extremely good/extremely bad. 

2. Eating foods that improves my physical energy or stamina is: extremely 

good/extremely bad. 

3. Eating foods that improves my digestive health is: extremely good/extremely bad. 

4. Eating foods that improves my immune system is: extremely good/extremely bad. 

5. Eating foods that helps me lose weight is: extremely good/extremely bad. 

6. Eating foods that reduces my risk of getting diseases is: extremely 

good/extremely bad. 

7. Eating foods that maintains my overall health and wellness is: extremely 

good/extremely bad. 



 Texas Tech University, Oak-Hee Park, August 2010 
 

 

59 
 

8. Eating foods that improves my overall well-being is: extremely good/extremely 

bad. 

Behavioral beliefs strengths were measured on a 7-point Likert scale from 7 = 

strongly agree to 1 = strongly disagree. Evaluations of those beliefs were measured on a 

7-point semantic differential scale from 7 = extremely good to 1 = extremely bad. Both 

items were scored from -3 to +3. Responses to the items were multiplied together to 

produce a belief score ranging from -9 to +9. Higher score means a participant has more 

positive health beliefs about consuming functional foods (Ajzen & Fishbein, 1980; Liu, 

2007). 

Significant others. Mother, father, husband/wife/significant other, best friend, 

relatives, and children, were selected as the significant others construct based on 

literature reviews (Childs & Poryzees, 1997; Gilbert, 1997; Rivera, 2004; Verbeke, 

2005). Influences of significant others were measured by mother, father, 

husband/wife/significant other, best friend, relatives, and children as weighted by 

motivation to comply with these persons. Statements for significant others and items for 

motivation to comply are as follows: 

Strength 

1. My mother thinks I should consume functional foods. 

2. My father thinks I should consume functional foods. 

3. My husband/wife/significant other thinks I should consume functional foods. 

4. My best friend thinks I should consume functional foods. 

5. My relatives think I should consume functional foods. 

6. My children think I should consume functional foods. 
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Motivation to comply 

1. In general, I do what my mother thinks I should do. 

2. In general, I do what my father thinks I should do. 

3. In general, I do what my husband/wife/significant other thinks I should do.  

4. In general, I do what my best friend thinks I should do. 

5. In general, I do what my relatives think I should do. 

6. In general, I do what my children think I should do.  

Significant others items and motivation to comply items were measured on a 7-

point Likert scale, from 7 = strongly agree to 1 = strongly disagree. Both items were 

scored from -3 to +3. Responses to the items were multiplied together in order to produce 

a normative belief score ranging from -9 to +9. Higher score indicates a participant has 

more support from significant individuals for consuming functional foods (Ajzen & 

Fishbein, 1980; Liu, 2007). 

Social acceptability. In the study of Sapp and Harrod (1989), the social 

acceptability construct represents the generalized reference group that refers to opinions 

of the larger social group in order to examine the impact of social acceptability on beef 

consumption. For this study, the statement of social acceptability covered six social 

groups. These included a consumer group, popular opinion, the media, health care 

professionals, the food industry, and celebrities in order to measure the influence of 

social acceptability related to consumption of functional foods. Questions for social 

acceptability and motivation to comply are following: 

Strength 

1. Consumer groups advocate that I should consume functional foods. 
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2. Popular opinion conveys that I should consume functional foods. 

3. The media conveys that I should consume functional foods. 

4. Health care professionals recommend that I should consume functional foods. 

5. The food industry conveys that I should consume functional foods. 

6. Celebrities suggest that I should consume functional foods. 

Motivation to comply 

1. In general, I do what consumer groups advocate. 

2. In general, I do what popular opinion conveys. 

3. In general, I do what the media conveys. 

4. In general, I do what health care professionals recommend. 

5. In general, I do what the food industry conveys. 

6. In general, I do what celebrities suggest. 

Social acceptability items and motivation to comply items were measured on a 7-

point Likert scale from 1 = strongly disagree to 7 = strongly agree. Both items will be 

scored from -3 to +3. Responses to the items will be multiplied together in order to 

produce a social acceptability score ranging from -9 to +9. The higher score means more 

support from social groups about consuming functional foods (Ajzen & Fishbein, 1980; 

Liu, 2007; Rivera, 2004). 

Control beliefs. Ajzen (2006) provided a brief description of TpB and explained 

that human action is guided by three beliefs: behavioral beliefs, normative beliefs, and 

control beliefs. Behavioral belief was considered to be beliefs about the likely outcome of 

the behavior of interest and the evaluation of these outcomes. Normative belief was 

explained as beliefs about normative expectations of others and motivation to comply 
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with these expectations. Control belief was beliefs about the presence of factors that may 

facilitate or impede performance of the behavior of interest and the perceived power of 

these factors. Presence of factors regarding consuming functional foods was selected 

based on the literature review. These factors include an individual’s financial resources, 

health condition, food safety, and the taste of food. Control beliefs were measured on a 7-

point Likert scale, and items were scored from -3 to +3 for beliefs and evaluations 

measurement. Responses to the items were multiplied together to produce a control belief 

score ranging from -9 to +9. A higher score means the control factor will more likely 

occur (Ajzen, 2006). 

Strength 

1. I expect that my income level will affect my consumption of functional foods next 

month. 

2. I expect that the status of my health will affect my consumption of functional 

foods next month. 

3. I expect that my concern for food safety will affect my consumption of functional 

foods next month. 

4. I expect that my concern for the taste of food will affect my consumption of 

functional foods next month.  

Evaluation (or Perceived power) 

1. The cost of functional foods would make it difficult for me to consume functional 

foods next month. 

2. The status of my health would make it difficult for me to consume functional 

foods next month. 
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3. My concern for eating safe foods would make it difficult for me to consume 

functional foods next month. 

4. My concern for the taste of food would make it difficult for me to consume 

functional foods next month. 

Attitude. Attitude toward a behavior is defined as a person’s overall evaluation of 

performing the behavior of interest in question (Ajzen, 2006). Attitudes toward the 

behavior can be measured by using any standard attitude scaling procedure, such as 

Likert scaling and Thurstone scaling, to obtain a respondent’s evaluation of the behavior. 

However, most investigators use a semantic differential scale because of its ease of 

construction (Ajzen, 2006). For this study, Ajzen’s (2006) recommendations were 

considered to format six adjective pairs of questions, and they are as follows: 

For me, consuming functional foods is: 

1. Good   Bad 

2. Unpleasant   Pleasant 

3. Valuable  Worthless 

4. Harmful  Beneficial 

5. Enjoyable  Unenjoyable 

6. Unhealthy  Healthy 

The participants’ attitudes regarding consumption of functional foods were 

measured using a 7-point semantic differential scale, and attitude items were scored from 

-3 to +3. A higher score indicates a participant has more favorable attitude with regard to 

consumption of functional foods (Ajzen, 2006). 
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Subjective norm. Ajzen and Fishbein (1980) defined subjective norm as a 

person’s belief about what most other people who are important to them think about 

performing the behavior in question. The subjective norm in the TpB model measures the 

overall compliance with the influences of significant others, and several different 

questions should be devised to obtain a direct measure of subjective norm (Ajzen, 2006; 

Sapp & Harrod, 1989). In other words, the subjective norm is predicted by the significant 

others construct. However, in the ERE model, the subjective norm is predicted by not 

only significant others but also the social acceptability construct (Adams, 1998; Liu, 

2007). Here are two statements of the subjective norm construct.  

1. Most people whose opinions I value think I should consume functional foods. 

2. Most people who are important to me consume functional foods. 

Responses on questions of subjective norm construct were used on a 7-point Likert 

scale scored from 1 = strongly disagree to 7 = strongly agree. Items were scored from -3 

to +3. A higher score indicated a participant has more influence from both significant 

others and social acceptability construct for consuming functional foods (Ajzen, 2006; 

Sapp & Harrod, 1989).  

Perceived behavioral control. The definition of perceived behavioral control is a 

person’s beliefs as to how easy or difficult performance of the behavior is likely to be 

(Ajzen & Madden, 1986). The perceived behavioral control construct is predicted by 

capability and controllability. Capability refers to people’s confidence that they are 

capable of performing the behavior of interest under investigation. Controllability means 

people’s belief that they have control over the behavior of the interest. Thus, items of the 

perceived behavioral control construct should not only capture the respondents’ perceived 
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capability of performing the behavior of interest but also assess controllability of people 

(Ajzen, 2006). The following items were established based on Ajzen’s (2006) 

recommendation, and they are statements of perceived behavioral control construct: 

1. If I want to, I could consume functional foods next month. 

2. It is mostly up to me whether or not I consume functional foods next month. 

Perceived behavioral control was measured on a 7-point Likert scale from 1 = 

strongly disagree to 7 = strongly agree. Items were scored from -3 to +3. Responses to 

the items were multiplied together to produce a perceived control belief score from -9 to 

+9.  Higher score means that a participant has greater perceived capability and 

controllability about consuming functional foods (Ajzen, 2006). 

Intention. The definition of intention is an individual’s anticipated or planned 

future behavior (Swan, 1981). Behavioral intention is generally measured and refers to 

the subject’s agreement with statements expressing clear intent to engage in some 

behavior (Sapp, 1991). The behavioral intention to consume functional foods in all food 

consumption settings was asked and measured using three 7-point Likert scale items, 

ranging from 1 = strongly disagree to 7 = strongly agree. Items were scored from 1 to 7, 

with higher score indicating greater intention to consume functional foods. Three items 

for behavioral intention were formulated based on the suggestions of Ajzen (2006). 

1. I intend to consume functional foods next month in all food consumption settings. 

2. I will try to consume functional foods next month in all food consumption 

settings. 

3. I plan to consume functional foods next month in all food consumption settings. 
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Behavior. Fishbein and Ajzen (1975) identified behavior as observable acts that 

are studied in their own right. Behavioral predictions are an outcome of the sophisticated 

interaction between a defined set of constructs, such as beliefs, attitudes, referent others, 

subjective norm, and intention. These constructs are tied together in a systematically 

designed process that allows researchers to not only predict human behavior, but also to 

understand it as well (Ajzen & Fishbein, 1975, 1980). 

Ajzen (2006) defined behavior of interests using Target, Action, Context, and 

Time (TACT) elements and explained behavior that is a manifest, observable response in 

a given situation with respect to a given target. In this study, in order to measure the 

behavior construct, participants were asked about the frequency of consumption of 

functional foods in the past six months. Specifically, the target (functional foods), the 

action (consumption), the context (foodservice settings and non-food service settings), 

and the time frame (frequency of consumption for past six months) were specified. The 

following items were formulated based on the recommendations of Ajzen (2006): 

1. In the past six months, how frequently have you consumed functional foods that 

prepared in foodservice settings?  

2. In the past six months, how frequently have you consumed functional foods that 

prepared in non-foodservice settings? 

The behavioral construct was measured on a 7-point Likert scale ranging from 1 = 

never to 7 = every day (Ajzen, 2006). Items were scored from 1 to 7, with higher score 

indicating more frequent consumption of functional foods. 

Severity. The Protection Motivation Theory was developed by Rogers (1975) in 

order to explain the effects of fear appeals on persuasion, but it has been used primarily 
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as a model for health decision and actions to protect oneself from harmful or stressful life 

events (Maddux & DuCharme, 1997). When an individual encounters a threat, four 

cognitive appraisal processes mediate the choice of coping behavior. The four cognitive 

appraisal processes are severity of the threats (Severity), the perceived probability that 

the threat will occur (Vulnerability), the perceived ability of a coping behavior to remove 

the threat (Response-efficacy), and the individual’s perceived ability to carry out the 

coping modes (Self-efficacy).   

The severity of health threat construct measured how seriously the participant 

takes the health threats. Examples of health threats were physical and psychological 

diseases, such as heart disease, digestive problems, mental disorder, cancer, and bone and 

joint conditions. The questions of severity are as follows: 

1. Having a disease would significantly change my lifestyle. 

2. Diseases are severe conditions. 

Responses of severity construct were measured on a 7-point Likert scale ranging 

from 1=strongly disagree to 7=strongly agree (Cox et al., 2004). Items were scored from 

1 to 7. Higher score means a participant has more severity of health threats (diseases). 

Vulnerability. The definition of vulnerability by Rogers (1975) is the conditional 

probability that the event will occur provided that no adaptive behavior is performed or 

there is no modification of an existing behavioral disposition. The vulnerability of health 

threat construct measured how personally susceptible the participant feels to the 

communicated health threats. Responses of vulnerability construct were measured using a 

7-point Likert scale ranging from 1 = strongly disagree to 7 = strongly agree. Items were 
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scored from 1 to 7, with higher score indicating more vulnerability of health threats 

(diseases). The questions of vulnerability construct are as follows (Cox et al., 2004): 

1. People in my age group are vulnerable to diseases. 

2. Compared to the average person in my age group, my risk of developing diseases 

is high. 

3. I believe that my chances of getting, or already having, some form of diseases is 

high.  

4. Minimizing my vulnerability to diseases is important. 

Response-efficacy. The response-efficacy is one coping appraisal process and 

measures the efficacy of the proposed protective behavior at averting the threat. For 

instance, in this study, if the participant believes that taking protective action (consuming 

functional foods) will be effective in preventing physical and psychological diseases, the 

participant will implement the action (consuming functional foods). Responses to the 

response-efficacy construct were measured using a 7-point Likert scale ranging from 1 = 

strongly disagree to 7 = strongly agree. Items were scored from 1 to 7. Higher score 

indicates a participant has more efficacy of the proposed protective behavior (consuming 

functional foods). The questions of response-efficacy are given below (Cox et al., 2004): 

1. In my opinion, diseases are inevitable as one gets older, and there is little one can 

do about it. 

2. In my opinion, a diet that includes functional foods could counteract diseases. 

3. In my opinion, people consuming functional foods will have lower probability of 

getting diseases compared to people who do not consume functional foods. 
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4. For me, consumption of functional foods may be an effective measure to prevent 

diseases. 

Self-efficacy. Self-efficacy is the perceived ability of an individual to perform the 

coping response (Rogers, 1983). For this study, self-efficacy of carrying out the 

advocated behavior (consuming functional foods) was measured. Responses to the self-

efficacy construct were measured using a 7-point Likert scale ranging from 1 = strongly 

disagree to 7 = strongly agree. Items were scored from 1 to 7. Higher score means a 

participant has more perceived ability to consume functional foods. The participants 

responded to the following two items on self-efficacy (Cox et al., 2004): 

1. I am able to consume functional foods. 

2. I am confident that I could consume functional foods at recommended amount to 

result in health benefit. 

Final Instrument 

Pretest. Before the final administration of the survey, the instrument was 

evaluated by five experts on research and survey development, ten members of the target 

population, and ten students from a Southwestern university. The total number of the 

pretest respondents was twenty-five. For the evaluation of the initial questionnaire, the 

twenty-five pretest respondents completed a two-part evaluation form. The first part 

consisted of questions about the participants’ understanding of survey questions, 

difficulty of survey questions, and interest and attention related to the survey questions. 

The second part was concerned with the questionnaire as a whole. The respondents were 

asked to evaluate flow and naturalness of the sections, the order of questions, skip 

patterns, timing, overall respondent interest and attention, and respondents’ well-being 
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(Converse & Presser, 1986). The initial questionnaire was modified after reviewing the 

results of the pretest. 

Pilot studies. A series of pilot studies were conducted. In pilot study 1, a 

convenience sample of 93 adults in the local area, such as church members or shoppers in 

local markets, was obtained. Except for the behavior (Chronbach’s alpha = .46) and 

severity (Chronbach’s alpha = .63) constructs, the reliabilities of measurements 

(Chronbach’s alpha) were above the suggested cut-off score of .70. Thus, it was decided 

that revision of some items and a second pilot test were necessary to ensure the 

reliabilities of the two constructs. Before the second pilot test, two behavior items with 

low reliability statistics were deleted, and five new items were created to investigate 

where consumers consume functional foods and how often they consume them. For the 

severity construct, one statement with the lowest reliability statistics was deleted, and two 

new statements were added. The new survey was administered to a convenience sample 

of 86 adults recruited from the local area. The reliabilities of measurements were all 

above .74, indicating internal consistency (Nunnally, 1978).  

Final instrument. The final instrument consisted of three sections: nutrition 

knowledge questions, latent variable questions, and demographic information. The first 

page of the final instrument provided information on the purpose of the study, the 

definition of functional foods, and examples of functional foods.  

Sample 

The study sample was a self-selected convenience sample consisting of students, 

faculty, and staff members at a Southwestern university. The survey was conducted by an 

online survey. The Qualtrics software program (Qualtrics, Inc, 2010) was used to 
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administer the online survey. Electronic advertisements with the URL link to the online 

survey were sent out using the university’s daily email announcement. The survey was 

administered during April and May, 2010. A total number of 536 respondents 

participated in the online survey, and 483 respondents completed the survey. Among 483 

responses, 18 responses were deleted because of partial completion of the instrument. 

Thus, 465 responses were used for data analysis.  

The respondents of this study were 74.9% female and 25.1% male (Table 7). The 

ages were: 43.7% between 18 to 24 years, 24.7% between 25 to 34 years, and 30.7% 

older than 35 years but less than 64 years. The predominant ethnic group of this study 

was White (67.4%), followed by Asian/Pacific Islander (13.6%), and Hispanic (12.3%). 

The majority of the respondents (65.2%) completed at least some college or 4 years of 

college education, and 29.3% had at a least master’s degree. The majority of the 

respondents (71.1%) reported that they did not have health problems. However, 29% of 

the respondents reported having health problems, and their health problems were 

motivating factors for purchasing functional foods (71.4%). Current functional foods 

consumers comprised 75.9% of the respondents. About 56.4% of the respondents had 

taken nutrition-related classes. 

Data Analysis 

Descriptive statistics, such as frequencies, means, and standard deviations, were 

used to explain the basic features of the data in this study. Measures of data distribution, 

skewness and kurtosis were examined. Structural equation modeling (SEM), 

confirmatory factor analyses (CFA), cluster analysis, and discriminant analysis were 

performed for each component of this three-part study. 



 Texas Tech University, Oak-Hee Park, August 2010 
 

 

72 
 

Table 7. Profile of the Participants 

Characteristic  Frequency Valid % 
Age (years)   
   Under 18 2 0.4 
   18 – 24 203 43.7 
   25 – 34 115 24.7 
   35 – 44 56 12.0 
   45 – 54 52 11.2 
   55 – 64 35 7.5 
   Over 65 2 0.4 
   
Gender   
   Male 116 25.1 
   Female 347 74.9 
   
Ethnic Origin   
   African-American 12 2.6 
   American Indian or Alaskan Native 3 0.6 
   Asian or Pacific Islander 63 13.6 
   Hispanic 57 12.3 
   White 312 67.2 
   Multiracial 8 1.7 
   Other 9 1.9 
   
Education   
   Less than high school 0 0.0 
   High school 25 5.4 
   Some college 171 36.8 
   2-year college degree 20 4.3 
   4-year college degree 112 24.1 
   Master’s degree 87 18.7 
   Doctoral degree 47 10.1 
 Professional degree 3 0.6 

   
Income range   
   Under $24,999 269 58.2 
   $25,000 – $49,999 123 26.6 
   $50,000 – $74,999 32 6.9 
   $75,000 and Over 38 8.2 
   
Health problem   
   Yes 135 29.0 
   No 330 71.0 
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Table 7. Continued 
 
Characteristic  Frequency Valid % 
Motivating factor (N* = 133)   
   Yes 95 71.4 
   No 38 28.6 
   
Awareness of functional food definition 302 64.9 
   Yes 163 35.1 
   No   
   
Current functional food user   
   Yes 350 75.9 
   No 111 24.1 
   
Nutrition education at college level    
   Yes 201 43.6 
   No 260 56.4 
 
Note. N = 465. 
         *means that the number of participants who answered “yes” on health problem. 
 

Tabachnick & Fidell (2001) described structural equation modeling (SEM) as a 

useful statistical technique to examine complex multidimensional relationships between 

theoretical constructs because SEM allows for a complete and simultaneous examination 

of all the hypothesized relationships. Structural equation modeling centers around five 

steps: model specification, identification, estimation, testing the model fit, and model 

respecification (Schumaker & Lomax, 1996). In order to assess the model fit, measures of 

goodness-of-fit were examined. A combination of goodness-of-fit indices was used. 

These were Nonnormed Fit Index (NNFI ; Bentler & Bonnet, 1980), Comparative Fit 

Index (CFI; Bentler, 1990), and the Root Mean Square Error of Approximation 

(RMSEA). Analysis of Moment Structures (AMOS) statistical software package was 

used to conduct the SEM process as it provides not only user-friendly graphical interface 

but also a good way of specifying structural models (Kline, 1998).  
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Cluster analysis is a useful method to categorize subjects into mutually exclusive 

subsets (clusters), so that subjects in each subset (cluster) share some common 

characteristics (Lange, Inverson, Senior, & Chelune, 2002). In the field of market 

research, cluster analysis has been widely used when market researchers work with 

multivariate data from surveys and test panels. Market researchers use cluster analysis 

not only to categorize the general population of consumers into market segments but also 

to better understand the relationships between different groups of consumers (Punj & 

Stewart, 1983).  

Study 1. The research question of study 1 was “Is the Modified Protection 

Motivation Theory (MPMT) for assessing adult consumers’ intention and behavior to 

consume functional foods supported by the study sample?” To test this research question, 

confirmatory factor analyses (CFA) and SEM were performed. Specifically, collected 

data were analyzed using SPSS 17.0 (SPSS Inc, 2007) and AMOS 16 (Arbuckle, 2007). 

There were two steps of data analysis based on the recommendations by Anderson and 

Gerbing (1998). First, a series of CFA was conducted in order to assess the measurement 

model. Then SEM was conducted to investigate the overall fit of the MPMT.  

Study 2. The research question for study 2 was “Is the MERE model for assessing 

adult consumers’ intention and behavior to consume functional foods supported by the 

study sample?” To test this research question, confirmatory factor analyses (CFA) and 

structural equation modeling (SEM) were performed. Specifically, collected data were 

analyzed using SPSS 17.0 (SPSS Inc, 2007) and AMOS 16 (Arbuckle, 2007). Anderson 

and Gerbing (1998) suggested two steps for this analysis. First, a series of CFA was 

conducted in order to assess the measurement model. Second, SEM was conducted to 

http://en.wikipedia.org/wiki/Subset�
http://en.wikipedia.org/wiki/Statistical_survey�
http://en.wikipedia.org/wiki/Population�
http://en.wikipedia.org/wiki/Consumers�
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investigate the overall fit of the Modified Expanded Rational Expectations (MERE) 

model.  

Study 3. There were three research questions for study 3: 

1. Are TpB, ERE, and MPMT models for assessing adult consumers’ intention and 

behavior to consume functional foods supported by the study sample? 

2. Which of the three behavioral models (TpB, ERE, and MPMT) has the best overall 

goodness-of-fit indices to explain adult consumers’ consumption behavior of 

functional foods? 

3. Can the participants of the study be classified into heterogeneous groups based on 

their report on constructs of the best fit theory chosen in this study?  

To compare the three models, the goodness-of-fit indices from SEM of each model were 

obtained using AMOS 16 (Arbuckle, 2007). There were two steps of data analysis based 

on the recommendations by Anderson and Gerbing (1998). First, a series of CFA was 

conducted in order to assess the measurement model of each theoretical model. Then 

structural equation models were conducted to obtain the goodness-of-fit indices of three 

models. The indices were compared to determine which of the three models best fit the 

data.    

Next, a series of k-means cluster analyses with different solutions was conducted 

to identify mutually exclusive groups of participants based on the constructs of the 

chosen theory model using SPSS 17.0 (SPSS Inc, 2007). Scale scores of each construct 

were obtained by averaging item scores and then were standardized into z-scores before 

being used in cluster analyses to control for differences in scaling among variables and to 

maximize cluster solutions (Norusis, 2010). The cluster sizes and a calculation of an 
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ANOVA with a Bonferroni adjustment were examined to decide the best cluster solution 

(Kirk, 1995). A discriminant analysis was conducted in order to confirm the cluster 

solution (Green & Salkind, 2003). 
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CHAPTER IV 

The Use of the Modified Protection Motivation Theory to Explore Adult 

Consumers’ Functional Foods Consumption Behavior 

Abstract 

Functional foods are the fastest growing sector of the food market because of 

consumers’ growing interest in wellness, rapid advances in science and technology, 

increases in healthcare costs, changes in food laws affecting label and product claims, 

and an increase in the aging population. The objective of this study was to examine the 

relationships among concepts in the Modified Protection Motivation Theory (MPMT): 

severity, vulnerability, response-efficacy, self-efficacy, intention, and behavior in regard 

to functional foods. A convenience sample of 465 adults from a Southwestern university 

completed the final survey questionnaire. Results from structural equation modeling 

revealed that severity and vulnerability were not significant predictors of intention and 

behavior. Response-efficacy was a significant predictor of intention but not of behavior. 

Self-efficacy was the only variable that significantly predicted intention as well as 

behavior. Limitations, future research, and implications for health professionals and the 

food service industry were discussed.  

 

Keywords: Modified Protection Motivation Theory; Functional Foods; Behavioral 

Intention: Behavior; Structural Equation Modeling 
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Introduction 

The foodservice industry is a significant part of the hospitality industry which 

consists of hotels/motels, restaurants, and tourism sectors (Goeldner, Ritchie, McIntosh, 

2000). These sectors all have some sort of relationship to food and foodservice 

operations. Foodservice is a dynamic sector because it is in a constant stage of 

technological and social change (Spears, 2000). Trends in the food industry mirror the 

food trends of society. Currently, an important focus of the foodservice industry is on 

developing new functional food products and providing them to target consumers. 

Functional foods contain a component that beneficially affects one or more target 

functions in the body beyond its normal nutritional effects, in a way that is relevant to 

either an improved stage of health and well-being and/or reduction of risk of disease 

(Diplock et al., 1999). The trend to develop functional food products capitalizes on 

consumers’ growing health concerns, and such health concerns are a locus factor 

motivating food choices (Lappalainen et al., 1998). 

Accommodating consumer health concerns is not a new strategy in the restaurant 

industry (Kruse, 1999). Restaurants serve healthful menu options, and many provide 

nutritional information alongside menu items (Burton & Creyer, 2004). Besides offering 

healthier choices in restaurants, the food industry targets health-concerned consumers by 

focusing on health benefits of functional foods. Functional foods present a new kind of 

health message because they promise specific health effects such as lowering blood 

cholesterol levels consumed by particular food products. Functional foods differ from 

what might be termed conventional food choices that have been based on the U.S.D.A. 
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food pyramid or nutritionists’ advice to maintain one’s health (Saher, Arvola, Lindeman, 

& Lahteenmaki, 2004; Wrick, 1995).  

Consumers’ attention to health concerns facilitates the popularity of functional 

foods (Sloan, 2000). Consumers already purchase functional foods from grocery stores 

for home consumption (Williams & Colyer, 2009). It is safe to say that regular home 

consumption of functional foods may lead to an increase in the popularity of healthy 

meals/functional meals in the restaurant business. This trend is already occurring in 

Canada, where over 800 restaurant outlets have provided Health Check menu, which is 

designed to improve overall health of Canadians by helping consumers easily identify 

healthy food choices when dining out (The Heart and Stroke Foundation of Canada, 

2010). Therefore, it seems a safe bet that the U.S. market is ready for the foodservice 

industry to provide functional foods in restaurants and university food services.   

Serving meals containg functional food provides an opportunity for differentiation 

of restaurant business (Rodgers, 2004b, 2009).  It is a novel idea that needs complex 

product development to optimize sensory quality and minimize the loss of nutritional 

functionality (Rodgers, 2009). Such offerings in restaurants will be facilitated if 

restaurants utilize functional ingredients, maintain product quality, understand consumer 

knowledge and acceptance, and incorporate appropriate retail prices (Frewer et al., 2003; 

Gilbert, 2000; Rodgers, 2009; Stern & Israelsen, 2004; Urala & Lähteenämki, 2007).  

 Functional foods are main ingredients of functional meals and are usually 

consumed at home. Understanding consumer’s consumption behavior (frequency of 

consumption) of functional foods will be necessary prior to the successful marketing of 

functional meals in the food service sector. In addition to understanding consumption 
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behaviors, it is also necessary to investigate consumers’ intention to purchase functional 

foods. Some studies have sought to explain consumer purchasing behavior related to 

health concerns such as healthy menu options, nutrition information, health messages, 

and disease risk perceptions in restaurants (Burton & Creyer, 2004; Horgen & Brownell, 

2002; Kozup, Creyer, & Burton, 2003; Saelens, Glanz, Sallis, & Frank, 2007; Yamamoto 

et al., 2005). However, studies exploring purchase intention and consumption behavior 

with regard to functional foods using a cognitive behavioral theory are rare. Those studies 

have relied on the Theory of Planned Behavior (TpB), Extended Rational Expectations 

(ERE), and Theory of Reasoned Actions (TRA) to provide the theoretical background to 

explain behavioral intention on food choices. For this current research, the Protection 

Motivation Theory (PMT) was used as theoretical background. The purpose of this study 

was to assess the effectiveness of the MPMT model to measure adult consumers’ 

intention and consumption of functional foods.  

Literature Review 

Protection motivation theory. The Protection Motivation Theory (PMT) was 

originally proposed in 1975 and used the Health Belief Model’s emphasis on the 

cognitive processes mediating attitudinal and behavioral change to provide conceptual 

clarity to the understanding of fear appeals (Prentice-Dunn & Rogers, 1986; Rogers, 

1975). In 1983 the PMT was revised as a complete description of theory, consisting of 

three cognitive processes: sources of information, cognitive mediating process, and 

coping modes.  

The PMT has been widely applied to health-related behaviors, such as reducing 

alcohol consumption, enhancing healthy life styles, enhancing diagnostic health 
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behaviors, and preventing diseases. In these studies, it has been utilized as a theoretical 

background to influence and predict health behavior through health education 

intervention (Boer & Seydel, 1996). However, the application of PMT has not been 

limited to health-related behaviors. It has also been used to understand how people 

choose to behave when faced with various threats including nuclear war, food safety, 

crime prevention, political election, and energy conservation (Floyd, Prentice-Dunn, & 

Rodgers, 2000; Schafer et al., 1993). Moreover, it has been used to investigate specific 

food choice behavior to predict consumer’s consumption behavior. For instance, Cox et 

al. (2004) used the PMT model to understand consumers’ reactions to dietary 

supplements and functional foods to offset cognitive functional limitations.  

Reasons for using the PMT model for consumption of functional foods. Many 

psychological models, such as the TRA, TpB, HBM, Transtheoretical (or Stages of 

change) model, and social cognitive theory, have been used to explain health-promoting 

behaviors with regard to consumption of dietary fat, fruits, and vegetables. However, 

these models were not sufficient to explain behavioral intentions regarding consumption 

of dietary fat, fruits, and vegetables. Therefore, other models that are better predictors 

should be examined in future research to explore intentions to behave on specific food 

consumption (Cox et al., 2004). 

Unlike other theories describing health-protective behaviors, the PMT includes 

self-efficacy as a separate variable (Floyd, Prentice-Dunn, & Rodgers, 2000). Bandura 

(1992) suggested that self-efficacy is an important influencing agent in motivational, 

cognitive, and affective processes. Self-efficacy is warranted as an important element 

related to any health behavior theory (Schwarzer, 1992).  
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The PMT includes both coping appraisal process and threat appraisal process 

(Floyd, Prentice-Dunn, & Rodgers, 2000). Protection Motivation Theory is organized 

along the two processes that attempt to match the cognitive process. In the cognitive 

processes, people evaluate threats (threat appraisal process) and alternative outcomes 

(coping appraisal process) and make a decision either positive or negative outcomes. 

Therefore, PMT is more valuable than other theoretical models such as TpB, which 

includes only the coping appraisal process (Cox et al., 2004).   

As mentioned earlier, the PMT has been successfully applied to many health 

promotion activities and enhancing healthy lifestyles (Cox et al., 2004; Floyd, Prentice-

Dunn, & Rogers, 2000).  In addition, even though it was applied to few studies in order to 

explain intentions to consume foods as health protection means, it is a useful theory to 

more accurately predict consumer behavior with regard to functional foods (Cox et al., 

2004). Chadwick et al. (2003) stressed the importance of functional food study related to 

perceptions of the health risks associated with cancer and heart disease. This means that 

the PMT is appropriate to explain consumer food choice (or consumption) behavior 

concerning health threats.  

The PMT has three dimensions with many constructs, and most previous research 

used only part of the dimensions or constructs (Prentice-Dunn & Rogers 1986). Boer & 

Seydel (1996) explained the main constructs of the theory: severity, vulnerability, 

response-efficacy, self-efficacy, protection motivation (intention), and protection 

behavior. The application of using the main constructs of the PMT was supported by 

Floyd et al. (2000). In particular, they used the meta-analytic method to investigate 



 Texas Tech University, Oak-Hee Park, August 2010 
 

 

83 
 

quantitative understanding of the PMT constructs and concluded that each construct of 

PMT proved to be significantly related to healthy attitudes and behaviors.  

Modified Protection Motivation Theory. The modified PMT (MPMT) model 

was developed based on Rogers’ (1983) PMT model and was used to assess adult 

consumers’ consumption behavior with regard to functional foods (Figure 6). The MPMT 

model uses two cognitive processes: threat appraisal and coping appraisal. Threat 

appraisal includes severity of the threats (severity) and the perceived probability that the 

threat will occur (vulnerability). Coping appraisal includes the perceived ability of a 

coping behavior to remove the threat (response-efficacy) and the individual’s perceived 

ability to carry out the coping modes (self-efficacy).  

 

 

Figure 6. The Proposed Model of Modified Protection Motivation Theory 
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In the MPMT model, the outcome of the threat and coping appraisal is the 

intention to initiate, continue, or inhibit the applicable adaptive responses. Intention was 

used because intentions accurately predict behavior if: intentions are measured at the 

same level of specificity and the intentions remain stable (Ajzen & Fishbein 1980; 

Fishbein & Ajzen, 1975; Prentice-Dunn & Rogers 1986). Behavior was used as a final 

variable, and it was attenuated from intention.  

Severity. Severity means the degree of physical harm, psychological harm, social 

threats, economic harm, dangers to others rather than oneself, and even threats to other 

species (Rogers & Prentice-Dunn, 1986). For this study, the severity of the health threat 

construct measured how seriously the participant took the health threats. Examples of 

health threats were physical and psychological diseases, such as heart disease, digestive 

problems, mental disorder, cancer, and bone and joint conditions. An individual with high 

perceived severity is more likely to be motivated to adopt the recommended protective 

behavior (Boer & Seydel, 1996; Henson, Cranfield, & Herath, 2010: Prentice-Dunn & 

Rogers 1986). For instance, perceived severity of breast cancer was a predictor of the 

intention to perform breast self examination (Rippetoe & Rogers, 1987). Intrinsic 

(physical and psychological pleasure) and extrinsic (peer approval) rewards related to 

changes in behavior based on the severity of disease (Neuwirth, Dunwood, & Griffin, 

2000). In other words, an individual who believed that his/her current undesirable 

behavior would bring serious health threats would have a high tendency to adopt positive 

behavior.  

Hypothesis 1a: Severity will have a positive effect on adult consumers’ intention 

to consume functional foods. 
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Hypothesis 1b: Severity will have a positive effect on adult consumers’ behavior 

to consume functional foods. 

Vulnerability. The definition of vulnerability by Rogers (1975) is the conditional 

probability that the event will occur provided that no adaptive behavior is performed or 

there is no modification of an existing behavioral disposition. In this study, the 

vulnerability of health threat construct measured how susceptible the participant 

personally felt to the communicated health threats. Wurtele and Maddux (1987) 

examined the relative effectiveness of persuasive appeals for increasing exercise using 

the four main components of PMT model. The results revealed that vulnerability to 

cardiovascular disease was a predictor of intentions to exercise. Further, increase in 

vulnerability or severity or both lead to greater intentions to behave in a healthful way 

(Gochman, 1997). The following hypothesis was proposed on the basis of previous 

studies: 

Hypothesis 2a: Vulnerability will have a positive effect on adult consumers’ 

intention to consume functional foods. 

Hypothesis 2b: Vulnerability will have a positive effect on adult consumers’ 

behavior to consume functional foods. 

Response-efficacy and self-efficacy. The response-efficacy is a coping appraisal 

process and measures the efficacy of the proposed protective behavior at averting the 

threat (Prentice-Dunn & Rogers, 1986). Self-efficacy is the perceived ability of an 

individual to perform the coping response (Rogers, 1983). Self-efficacy has been 

considered as an important influencing factor in motivational, cognitive, and affective 

processes (Bandura, 1992). Particularly, self-efficacy is warranted as a key factor of any 
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health behavior theory (Schwarzer, 1992), and it increases the probability of selecting the 

adaptive responses (protective responses). Floyd et al. (2000) reviewed 65 protection 

motivation studies using a meta-analysis, and mentioned that response-efficacy and self-

efficacy appear to be consistently maintained and related to engaging in protective 

behavior. Moreover, Cox et al. (2004) investigated which factors of PMT (severity, 

vulnerability, response-efficacy, and self-efficacy) motivate consumers to choose 

functional foods that may improve memory. Their findings indicated that response-

efficacy and self-efficacy were the most important predictors of intentions to consume 

functional foods. Henson, Cranfield, and Herath (2010) used a structural equation 

modeling to investigate effectiveness of the PMT factors on intention to purchase 

functional foods products to offset the risk of cardiovascular diseases. Their findings 

indicated that response-efficacy and self-efficacy had a positive and significant 

association with functional food purchase intention (Henson et al., 2010). Through 

multiple regression analysis, Wurtele and Maddux (1987) used main components of the 

PMT model to examine the relative effectiveness of persuasive appeals for increasing 

exercise. Their findings indicated that self-efficacy was the most powerful predictor of 

intentions to exercise. Rippotoe and Rogers (1987) studied the effects of persuasive 

messages on intention to perform breast self-examination. Their findings indicated that 

women who read high levels of self-efficacy messages had stronger confidence in their 

ability to correctly perform a breast self examination than did women in the low self-

efficacy group. For this study, self-efficacy of carrying out the advocated behavior 

(consuming functional foods) was measured. Based on previous studies, the following 

hypotheses were proposed: 
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Hypothesis 3a: Response-efficacy will have a positive effect on adult consumers’ 

intention to consume functional foods.  

Hypothesis 3b: Response-efficacy will have a positive effect on adult consumers’ 

behavior to consume functional foods. 

Hypothesis 4a: Self-efficacy will have a positive effect on adult consumers’ 

intention to consume functional foods. 

Hypothesis 4b: Self-efficacy will have a positive effect on adult consumers’ 

behavior to consume functional foods. 

Intention. Intention is defined as an individual’s anticipated or planned future 

behavior (Swan, 1981). Behavioral intention refers to the subject’s agreement with 

statements expressing clear intent to engage in some behavior (Sapp, 1991). Previous 

studies in PMT have sought to motivate people to make the decision to accept health 

educators’ recommendations, and they show that behavioral intentions are an index of the 

effects of persuasion (Rogers & Prentice-Dunn, 1986).   

Hypothesis 5: Intention will have a positive effect on adult consumers’ behavior 

to consume functional foods. 

Behavior. Fishbein and Ajzen (1975) identified behavior as observable acts that 

are studied in their own right. Behavioral predictions are an outcome of the sophisticated 

interaction between defined sets of constructs, such as beliefs, attitudes, referent others, 

subjective norm, and intention. These constructs are tied together in a systematically 

designed process that allows researchers to not only predict human behavior but also to 

understand it as well (Ajzen & Fishbein, 1975, 1980).  
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Ajzen (2006) defined behavior of interests using Target, Action, Context, and 

Time (TACT) elements and explained behavior that is a manifest, observable response in 

a given situation with respect to a given target. In this study, in order to measure the 

behavior construct, participants were asked about the frequency of consumption of 

functional foods in the past six months. Specifically, the target (functional foods), the 

action (consumption), the context (foodservice settings and non-food service settings), 

and the time frame (frequency of consumption for past six months) were specified. 

Examples of foodservice settings are restaurants, cafeterias, and grocery stores. Home 

consumption and other settings (e.g., friends’ houses and party places) were mentioned as 

examples of non-foodservice settings. The items of behavior were formulated based on 

the recommendations of Ajzen (2006).  

Method 

Instrument development. 

Measurement. The survey questionnaire consisted of three parts: 1) instruction 

and definition of terms, 2) main questions, and 3) demographic information. Definition of 

a functional food was given in order to prevent participants’ misunderstanding. The 

demographic information included age, gender, ethnicity, education level, income level, 

participants’ current health condition, experience of functional food usage, and 

participant’s awareness of functional food before the survey.   

The main questions for this study were developed based on previous food 

consumption and behavior studies (Ajzen, 2006; Cox et al., 2004; Rivera, 2004; Roman-

Shriver & Hoover, 1998; Rogers, 1983). Based on the purpose of this study, six 

constructs were adapted from the PMT models to develop MPMT. The constructs in the 
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MPMT are severity, vulnerability, response-efficacy, self-efficacy, intention, and 

behavior (frequency of functional foods consumption).  

The constructs in this study were measured by items adapted and revised from 

existing studies. All the items were anchored by 7-point Likert scales (1 = strongly 

disagree to 7 = strongly agree). To measure severity, two items from Cox and colleagues’ 

(2004) study were modified and one item was developed by the researchers (e.g., 

“Diseases are severe conditions.”). Vulnerability was measured by three items (e.g., 

“Compared to the average person in my age group, my risk of developing diseases is 

high.”). These items were adapted from Cox and colleagues’ (2004) study and revised for 

the purpose of this study. Response-efficacy was assessed using three items which were 

modified from items in Cox and colleagues’ (2004) study (e.g., “In my opinion, a diet 

that includes functional foods could counteract diseases.”). Two items, which were 

revised from items in Cox and colleagues’ (2004) study, were used to measure self-

efficacy (e.g., “I am able to consume functional foods.”).   

To measure the intention and behavior constructs related to functional food 

consumption, items from Ajzen’s study (2006) were modified for the purpose of this 

study. Intention was assessed by three items (e.g., “I intend to consume functional foods 

next month in all food consumption settings.”). These items were also anchored by 7-

point Likert scales (1 = strongly disagree to 7 = strongly agree). To measure the behavior 

construct, five items were used. Participants were asked to indicate the frequencies of 

functional foods consumption in different settings (e.g., restaurants and home) using a 7-

point Likert scale (1 = never to 7 = everyday). 
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Pretest and pilot studies. Before the final administration of the survey, the 

instrument was evaluated by five experts on research and survey development, ten 

members of the target population, and ten students from a Southwestern university. The 

total number of the pretest respondents was twenty-five. For the evaluation of the initial 

questionnaire, the twenty-five pretest respondents completed a two- part evaluation form. 

The first part consisted of questions asking participants about understanding of survey 

questions, difficulty of survey questions, and interest and attention related to the survey 

questions. The second part was concerned with the questionnaire as a whole. The 

respondents were asked to evaluate flow and naturalness of the sections, the order of 

questions, skip patterns, timing, overall respondent interest and attention, and 

respondents’ well-being (Converse & Presser, 1986). The initial questionnaire was 

modified after reviewing the results of the pretests. 

Pilot studies were conducted after the initial questionnaire had been modified. In 

pilot study 1, a convenience sample of 93 adults in the local area, such as church 

members or shoppers in local markets, was obtained. Except for behavior (Chronbach’s 

alpha = .46) and severity (Chronbach’s alpha = .63) constructs, the reliability of 

measurements was above the suggested cut-off of .70. Thus, it was decided that revision 

of some items and a second pilot test were necessary to ensure the reliabilities of the two 

constructs. Before the second pilot test, two behavior questions with low reliability 

statistics were deleted, and five new questions were created to investigate where 

consumers really consume functional foods and how often they consume them. For the 

severity construct, one statement with the lowest reliability statistics was deleted, and two 

new statements were added. The survey was administered to a convenience sample of 86 
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adults recruited from the local area. The reliabilities of measurements were all above .74, 

indicating internal consistency (Nunnally, 1978).  

Sample. The study sample was a self-selected convenience sample consisting of 

students, faculty, and staff members at a Southwestern university. The survey was 

conducted by an online survey. Qualtrics software program (Qualtrics, Inc, 2010) was 

used to administer the online survey. Electronic advertisements with the URL link to the 

online survey were sent out using the university’s daily email announcement. The survey 

was administered during April and May, 2010. A total number of 536 respondents 

participated in the online survey, and 483 respondents completed the survey. Among 483 

responses, 18 responses were deleted because of partial completion. Thus, 465 responses 

were used for data analysis.  

The respondents of this study were 74.9% female and 25.1% male. The ages 

were: 43.7% between 18 to 24 years, 24.7% between 25 to 34 years, and 30.7% older 

than 35 years but less than 64 years. The predominant ethnic group of this study was 

White (67.4%), followed by Asian/Pacific Islander (13.6%), and Hispanic (12.3%). The 

majority of the respondents (65.2%) completed at least some college or 4 years of college 

education, and 29.3% had a master’s degree and beyond. The majority of the respondents 

(71.1%) reported that they did not have health problems. However, 29% of the 

respondents reported having health problems, and their health problems were motivating 

factors for purchasing functional foods (71.4%). Current functional foods consumers 

comprised 75.9% of the respondents. About 56.4% of the respondents had taken 

nutrition-related classes. 
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Data analysis. Collected data were analyzed using SPSS 17.0 (SPSS Inc, 2007) 

and AMOS 16 (Arbuckle, 2007). There were two steps of data analysis based on the 

recommendations by Anderson and Gerbing (1998). First, a series of confirmatory factor 

analyses (CFA) was conducted in order to assess the measurement model. Then 

Structural Equation Modeling (SEM) was conducted to investigate the overall fit of the 

Modified Protection Motivation Theory Model (MPMT).  

Results 

Measurement model. The measurement model was assessed through 

Confirmatory Factor Analysis (CFA) using maximum likelihood estimation to validate 

the constructs. Fit indices and standardized factor loadings, item reliabilities, composite 

reliabilities, average variance extracted (AVE) as well as Chronbach’s alphas were used 

to examine whether the items reliably measured the constructs.  

One item from the vulnerability construct (“People in my age group are 

vulnerable to disease.”) had factor loading higher than .40 (.45), but a low item reliability 

(.20). Thus, the item was deleted. Three items of the behavior construct (“Frequency of 

functional foods consumption at cafeteria,” “Frequency of functional foods consumption 

at home,” and “Frequency of functional foods consumption at other settings.”) showed 

low standardized factor loadings (.41, .36, and .60, respectively) and/or low item 

reliabilities (.17, .13, and .36, respectively). Thus, these three items were deleted.  

After the items were removed, a second CFA was conducted. This model had a 

“Heywood case.” A Heywood case happens when the estimated error term for a 

measured variable for a construct, in this case one of the vulnerability items, is negative 

or when estimated variances are zero due to a constraint. Thus, a third CFA was run after 
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the residual of the indicator whose error term had the “Heywood case,” one of the 

vulnerability items in this case was fixed to .005 to correct this error (Hair, Anderson, 

Tatham, & Black, 1998). Table 8 presents the Cronbach’s alphas, standardized factor 

loadings, item reliabilities, composite reliabilities, and AVE of the observed items on the 

latent constructs. Cronbach’s alphas of all six constructs ranged from .53 to .94, 

indicating an acceptable level of internal consistency (Nunnally, 1978).  

Item reliabilities, except for the one item of behavior construct (.28), showed an 

acceptable level of convergent validity (.45 to .99) suggested by Hair, Anderson, Tatham, 

and Black (1998). The standardized factor loadings ranged from .53 to .99. The 

composite reliabilities of constructs ranged from .51 to 91. These values indicated 

adequate internal consistency of multiple indicators for each construct in the model 

because composite reliabilities exceed .50 (Fornell & Larcker, 1981). Because all AVE in 

all six constructs were greater than .50, convergent validity was confirmed (Fornell & 

Larcker, 1981).  

Discriminant validity was confirmed by comparing AVE of each construct with 

the squared variance which it shares with other constructs. All AVE exceeded the squared 

correlation coefficients between constructs (Fornell & Larcker, 1981).  

The overall model fit was assessed statistically using several goodness-of-fit 

indices. The ratio of chi-square statistics to the degree of freedom was 1.42 (χ2 = 107.629, 

df = 76, p <.01), which indicates the measurement model fits the data well. Good fit of 

the model is indicated when the normed chi-square is less than 3 (Browne & Cudeck, 

1993; Bearden et al., 1982; Kline, 2005). In addition, good fit is obtained when CFI and 

NNFI are close to .95, NNFI is greater than .95, and RMSEA is less than .06 (Hu & 
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Bentler, 1999). The fit indices (CFI = .99; NNFI =.99; RMSEA = .03) for the 

measurement model consistently indicated a good fit to the data. Therefore, this 

measurement model was used for further analysis.  

 
 
Table 8. Measurement Properties of Latent Constructs of the MPMT 

 

 
Note. AVE = average variance extracted; MPMT = Modified Protection Motivation  
          Theory. 
 

Structural Model. After the validity and reliability of the measurement model 

was confirmed, structural equation modeling was conducted to test the MPMT using a 

maximum likelihood estimation method. The Heywood case also occurred in this model. 

Factors  
Chronbach’s 

Alphas 

Standardized 
Factor 

Loadings 
Item 

Reliabilities 
Composite 
Reliabilities AVE 

Severity (S) .85   .80 .83 
S1  .86 .74   
S2  .95 .91   
S3  .67 .45   

Vulnerability (V) .85   .85 .87 
V1  .99 .99   
V2  .74 .54   

Response-efficacy 
(RE) 

.87   .81 .84 

RE1  .75 .57   
RE2  .91 .83   
RE3  .85 .73   

Self-efficacy (SE) .72   .70 .76 
SE1  .71 .49   
SE2  .81 .65   

Intention (I) .94   .91 .92 
I1  .93 .86   
I2  .90 .80   
I3  .93 .86   

Behavior (BH) .53   .51 .62 
BH1  .53 .28   
BH2  .72 .52   
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Thus, a second model was run after the residual of the same variable in the measurement 

model was fixed to .005 to correct this error (Hair et al., 2006). Figure 2 represents the 

results of the analysis.  

To assess the overall fit of the structural model, the normed chi-square and several 

goodness-of-fit indices were used. The normed chi-square was less than 3 (χ2 = 161.84, df 

= 80, p <.001, χ2/df = 2.02), which indicates the structural model fits the data well 

(Browne & Cudeck, 1993; Bearden et al., 1982; Kline, 2005). The fit indices also 

indicated that the structural model obtained a good fit to the data (CFI = .98; NNFI = .97; 

RMSEA = .05).  

Figure 7 presents the structural diagram of the MPMT model. Solid lines within 

the model represent statistically significant relationships, and dashed lines represent 

nonsignificant relationships among the exogenous (severity, vulnerability, response-

efficacy and self-efficacy) and endogenous (intention and behavior) latent variables 

tested. The hypothesized relationships between severity and intention (Hypothesis 1a) 

and severity and behavior (Hypothesis 1b) were not supported (β = .06, Critical Ratio = 

1.45: β =.08, Critical Ratio = 1.23, respectively). The hypothesized relationships between 

vulnerability and intention (Hypothesis 2a) and vulnerability and behavior (Hypothesis 

2b) were also not supported (β = .03, Critical Ratio = .63: β = -.11, Critical Ratio = -1.83, 

respectively). 

 
 
 
 
 
 
 
 



 Texas Tech University, Oak-Hee Park, August 2010 
 

 

96 
 

 
 

 

 

 

 

 

 

 

 

 

 

 
Note. S = Severity; V = Vulnerability; RE = Response-efficacy; SE = Self-efficacy; I =   
          Intention; BH = Behavior; MPMT = Modified Protection Motivation Theory;             
                     Hypothesis supported;             Hypothesis not supported. 
         * p <.05, *** p <.001. 
 

The relationship between response-efficacy and intention to consume functional 

foods (β = .23, Critical Ratio =-3.82, p < .001) was significant, showing that response-

efficacy is a significant predictor for intention to consume functional foods. Thus, 

Hypothesis 3a was supported. However, the standardized path coefficient from response-

efficacy to behavior (Hypothesis 3b) was not significant (β = -.17, Critical Ratio = -1.92), 

indicating that response-efficacy is not a significant predictor of behavior. The parameter 

estimates for the paths from self-efficacy to intention (β = .43, Critical Ratio = 6.0, p < 

.001) and to behavior (β =.28, Critical Ratio = 2.54, p < .05) were both significant, which 
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Figure 7. Structural Relationships among Latent Constructs in the MPMT  
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supported Hypotheses 4a and 4b. These estimates represented the greatest standardized 

parameter estimates among all paths in main components of PMT, indicating that self-

efficacy is the best predictor with regard to intention as well as the actual consumption of 

functional foods. The path from intention to behavior (β = .29, Critical Ratio = 3.23, p < 

.001) was significant. Thus, Hypothesis 5 was supported. In other words, if an individual 

has a high level of behavioral intention to consume functional foods, he/she is more 

likely to purchase and to eat functional foods at different food consumption settings. The 

correlation between severity and vulnerability (r = .08, Critical Ratio = 1.64) was not 

significant although there was a significant correlation between response-efficacy and 

self-efficacy (r = .59, Critical Ratio = 8.63, p < .001). 

Discussion 

The Protection Motivation Theory (PMT) model provides understanding of why 

attitudes and behaviors change when people are confronted with threats (Floyd et al., 

2000). This study adapted the PMT model as a theoretical foundation and assessed the 

effectiveness of the Modified PMT model to measure adult consumers’ intention and 

behavior with regard to functional foods consumption. The outcomes of this study 

verified the MPMT as a good model to predict consumers’ intention and actual 

consumption behavior. 

More specifically, severity and vulnerability were not significant predictors of 

intention and behavior. These outcomes differ from previous studies which found them to 

be significant predictors (Boer & Seydel, 1996; Henson et al., 2010; Prentice-Dunn & 

Rogers, 1986; Rippetoe & Rogers, 1987; Wurtele & Maddux, 1987). According to the 

PMT model, when the participant believed that his/her current undesirable behavior (e.g., 
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smoking or high level of alcohol consumption) will bring serious health threats, the 

individual has a high tendency to adopt positive behavior (Neuwirth, Dunwood, & 

Griffin, 2000). Nonsignificant results of severity and vulnerability toward intention and 

behavior in this study might be attributable to the nature of samples used. Severity 

construct measured how seriously the participant takes the health threats. In this study, 

over 68% of the participants were between 18 to 34 years old. People in this age group 

have fewer health problems (Ross, C. E., & Wu, C.-L., 1996), which may lead to lower 

tendency to protect ones health through diet than those in older age groups. Further, 

younger individuals are not inclined to purchase and prepare foods to meet dietary 

recommendations, while aging populations are more concerned with preventing diseases 

through diets (Sibbel, 2007).  

However, the present study found self-efficacy as the most effective predictor of 

both intention and actual consumption of functional foods. Self-efficacy plays an 

important role in any health behavior theory, and it has been found to be positively 

related with the probability of selecting protective actions (Cox et al., 2004; Henson et 

al., 2010; Schwarzer, 1992). In other words, individuals with a high level of self-efficacy 

exhibit actual consumption behaviors regarding functional foods directly and indirectly 

through intention. However in this study, response-efficacy was a significant predictor of 

intention to consume functional foods but not of behavior. Unlike self-efficacy, response-

efficacy seems to influence actual consumption of functional food only indirectly through 

intention. The nature of the two concepts seems to be responsible for the different 

findings for self-efficacy and response-efficacy. Self-efficacy measures individual’s 
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ability to consume functional foods while response-efficacy assesses the extent to which 

individuals believe the consumption of functional foods will be beneficial to their health.   

The findings of this study have some implications for health professionals and the 

food service industry. The findings suggest that self-efficacy and response-efficacy are 

significant predictors of intention to consume functional foods and/or actual consumption 

of functional foods. Health professionals will be able to help people improve health by 

increasing their self-efficacy and response-efficacy. The food service industry can benefit 

from advertisements focused on increasing self-efficacy and response-efficacy. 

Limitations and Future Research 

Even though this study verified the MPMT model as a good model to predict 

consumers’ intention and actual consumption behavior of functional foods, several 

limitations were included. The findings of this study need to be interpreted with caution 

due to the nature of convenience sampling in a university setting. First, data of this study 

were collected from only one Southwestern university. Second, more than forty percent 

(43%) of the sample were between 18 and 24 years old. As mentioned above, this age 

group has fewer health problems than other age groups, which might lead to weaker 

relationships among constructs of the model. Third, the influence of gender was not 

explained in this study due to the fact that almost seventy-five percent (74.9%) of the 

participants were female. Cox et al, (2004) reported gender difference in intentions to 

consume functional foods to offset memory loss. Women had more clear preferences for 

natural functional foods. While men reported the same preferences for natural functional 

foods, they also were open to nutritional supplement and other products.  Moreover, 
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female members of the family are usually responsible for purchasing foods (Childs, & 

Poryzees, 1997; Gilbert, 1997).  

Thus, with respect to future research, a representative sample would be needed to 

confirm the findings of this study. Second, an examination of the impact of gender and 

age group differences on intention and behavior in regard to functional food choices to 

prevent health problems will provide helpful information for food service marketers. 

Third, it would be useful to add other variables found to be related to functional food 

consumption to the model. In this study, only the main components of PMT (severity, 

vulnerability, response-efficacy and self-efficacy) were used to predict consumer’s 

intention and behavior to consume functional foods. The model can be improved with the 

inclusion of fear of health threat (Rogers & Deckner, 1975; Rogers & Mewborn, 1976) 

and economic status which has a strong influence on willingness to purchase (Hilliam, 

1996).  
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CHAPTER V 

The Effectiveness of the Modified Expanded Rational Expectations Model to 

Explore Adult Consumers’ Functional Foods Consumption Behavior 

Abstract 

Functional foods are the fastest growing sector of the food market because of 

consumers’ interest in wellness, rapid advances in science and technology, increases in 

healthcare costs, changes in food laws affecting label and product claims, and an increase 

the aging population. The objective of this study was to add two concepts, subjective 

knowledge and health consciousness, to the Expanded Rational Expectations (ERE) 

model to develop Modified ERE (MERE) model in order to measure adult consumers’ 

intention and consumption of functional foods. A convenience sample of 465 adults from 

a Southwestern university completed the final survey questionnaire. Results from 

structural equation modeling revealed that the MERE is a viable model to explain 

functional foods intention to consume and actual eating behavior. The two new concepts 

had significant relationships with other concepts of the ERE. Limitations, future research, 

and implications for health professionals and food service industry were discussed.  

 

Keywords: Expanded Rational Expectations Model; Subjective Knowledge; Nutrition 

Knowledge; Health Consciousness: Intention & Behavior. 
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Introduction 

The awareness of the relationship between food and health has a long history. The 

importance of a well-balanced diet to maintain good health was stressed by Hippocrates 

about 2,500 years ago when he said, “Let food be your medicine and medicine be your 

food.” During the same period, an Ancient Hindu text (the Arthashastra) had a recipe for 

a single meal that made it possible for soldiers to stay healthy without additional food for 

an entire month (Anonymous, 2002; Arvanitoyannis & Houwelingen-Koukaliaroglou, 

2005; Chadwick et al., 2003; IFIC, 2002).  

Today, health conscious consumers still practice the Hippocrates’ principle in 

their diets. Indeed, consumers’ interest in the relationship between diet and health have 

increased the demands for information on healthy foods (Arvanitoyannis & 

Houwelingen-Koukaliaroglou, 2005; Hilliam, 1996). Thus, the food industry has 

launched lucrative products into food markets, introducing a whole range of new 

products, such as functional foods, nutraceuticals, and novel foods. A major driving force 

behind the functional food market is an increase in the awareness that a healthy diet and a 

healthy life style can reduce the risk of disease and enhance health and well-being 

(Arvanitoyannis & Houwelingen-Koukaliaroglou, 2005). In addition to consumers’ 

interest in wellness through diets, four additional major factors have stimulated 

Americans’ interests in functional foods (IFIC, 2006). These include rapid advances in 

science and technology, increases in healthcare costs, changes in food laws affecting 

label and product claims, and an increase in the aging population.  

As a result of the five factors, functional foods have become popular, and they are 

the fastest growing segment in the food industry. The estimated sales in the functional 
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food sector, including conventional, fortified, enriched, and enhanced foods, were $20 

billion in 2006. Many experts have predicted that the global sales of functional foods will 

reach $167 billion in 2010 (James, 2007). Several food companies, such as ADM Natural 

Health and Nutrition, Cargill, DSM Nutritional Products, Ardea Beverage, Groupe 

Danone, Kraft foods, Unilever, Hain Celestial Group, PepsiCo, Nestlé, and Coca-Cola 

have developed new products and increased sales of nutritionally enhanced foods and 

beverages through product development, acquisition, increased marketing, and improved 

health-related positioning (James, 2007; Sloan, 1999).  

Providing healthful products is important because today’s consumers are more 

knowledgeable than ever before. They obtain nutritional knowledge, such as health 

benefits of functional foods, through a variety of avenues including radio, newspapers, 

television, Internet, and personal referents (Wrick, 1995). According to the International 

Food Information Council (IFIC) survey (2007), 85% of American consumers believe 

that certain foods provide health benefits that go beyond basic nutrition and may reduce 

the risk of disease or other health concerns. American consumers also have a high level 

of interest in learning more about functional foods (IFIC, 2007b). Sloan (2000) reported 

that consumers consider food to be an integral part of self-care, and the most important 

factor that motivates healthy food purchase decisions is the consumers’ desire to ensure 

overall good health by reducing the risk of, or managing, a specific health condition. 

The importance of functional food research has been stressed by some researchers 

(Gilbert, 1997; Verbeke, 2005). Even though the functional food market is currently 

competitive, there is a need for more data and better understanding of consumer market 

segments regarding functional foods. It is generally known that consumer acceptance of 
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the concept of functional foods and a good understanding of consumer food choice 

determinants are important success factors for market orientation, consumer-led product 

development, and negotiating market opportunities. Therefore, in-depth  consumer 

research is needed (Gilbert, 1997; Verbeke, 2005). 

Some previous studies  have explained consumer purchasing behavior related to 

health concerns, such as healthful menu options, nutrition information, health messages, 

and disease risk perceptions in restaurants (Burton & Creyer, 2004; Horgen & Brownell, 

2002; Kozup, Creyer, & Burton, 2003; Saelens, Glanz, Sallis, & Frank, 2007; Yamamoto 

et al., 2005). However, studies about intention and consumption behavior of functional 

foods using a cognitive behavioral theory are rare. Some studies have used the Extended 

Rational Expectations (ERE) model to successfully explore behavioral intention on food 

choices (Adams, Hoover, Arnett, & Thompson, 2000; Liu, 2007). Thus, for this study, 

the ERE model was used as a theoretical background. Then a Modified ERE (MERE) 

model was established by including subjective knowledge and health consciousness 

concepts in the ERE model.  

In earlier studies, subjective knowledge and objective knowledge were used to 

explain consumers’ behavior, sometimes together and other times separately. However, 

important issues about their effectiveness remain unaddressed (Park, Mothersbaugh, & 

Feick, 1994). Which of the two knowledge types is a better predictor of consumer 

behavior? What are the differences in the ways the two types of knowledge influence 

consumer intention and behavior? While there is some evidence that subjective 

knowledge was considered to be a better predictor of decision making because measures 

of subjective knowledge indicate self-confidence level as well as knowledge levels (Park 
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& Lessig, 1981), it is not known yet which one will be a better predictor in the functional 

food consumption context. Thus, subjective knowledge was added to the ERE to explore 

the differential effects of the two types of knowledge.  

Recently, consumers’ health consciousness has been applied to a functional food 

context. Health consciousness has been found to be related to several ERE concepts such 

as attitude (Gould, 1998), intention (Verbeke, 2005), and behavior (Schafer et al., 1993). 

This study speculated that including health consciousness in ERE would increase the 

ability for the model to explain consumers’ intention to purchase functional foods as well 

as their actual consumption. Thus, the purpose of this study was to examine the 

effectiveness of the Modified Expanded Rational Expectations (MERE) model to 

measure adult consumers’ intention to consume and actual eating of functional foods.  

Literature Review 

Expanded rational expectations model. Sapp and Harrod (1989) investigated 

the impact of social acceptability of intention to eat beef and created the Expanded 

Rational Expectations Model (ERE) based on the Theory of Reasoned Action. The ERE 

model includes two additional constructs, the social acceptability and knowledge 

construct. The social acceptability construct derives from Shibutani’s (1955) 

conceptualization of a generalized reference group. The generalized reference group 

represents opinions of the larger social system (Shibutani, 1955). The construct has been 

proposed as a measure of examining its effects in relation to the measure of attitudes and 

significant others (Sapp & Harrod, 1989).  The ERE assumes that the knowledge 

construct is a significant factor in influencing behavior (Sapp & Harrod, 1989) and that it 
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has relationships with knowledge, attitude, and behavior (Gussow & Contento, 1984; 

Sapp, 1991).  

Sapp and Harrod’s research (1989) concluded that consumer food choices are 

subject to popular opinion and that the knowledge construct impacts food choice 

behavior. Further, adopting the ERE model helps in the understanding of the social 

aspects of consumer food choice behaviors. The ERE model has been applied to explain 

food consumption behaviors (Adams, Hoover, Arnett, & Thompson, 2000; Liu, 2007). 

Adams et al. (2000) adapted Sapp’s ERE model and created the Expanded Rational 

Expectations Intention (EREI) model to investigate consumers’ intention to try 

innovative meat products, namely emu meat products, in a restaurant setting. The results 

of the study confirmed that social acceptability in the EREI model was a significant 

predictor of attitudes, subjective norm, and intention, while the knowledge construct did 

not clearly support the EREI model (Adams et al., 2000). Liu (2007) studied U.S. college 

students’ organic food consumption behavior through comparing three behavioral 

models: the ERE, the TpB, and the TRA. The research concluded that the ERE model has 

a better capability of predicting college students’ organic food consumption behavior 

among the three cognitive behavioral theories (Liu, 2007).   

Modified expanded rational expectations model. The Modified ERE (MERE) 

model was developed based on Sapp’s (1991) Expanded Rational Expectations model in 

order to verify the impact of knowledge, specifically subjective and objective knowledge, 

and health consciousness on functional food consumption behavior (Figure 8). The model 

included nutrition knowledge, subjective knowledge, beliefs about health and diet, 
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opinions of significant others, social acceptability, health consciousness, attitudes, 

subjective norms, intention, and behavior constructs.  

 

 

Figure 8. The Proposed Model of Modified Expanded Rational Expectations Model 

 

Knowledge. Knowledge is defined as the level of correct or incorrect factual 

recall an individual displays in relation to the behavior under investigation, and product 

knowledge has been recognized as an important factor in consumer decision making 

(Brucks, 1985). Three categories of measures of consumer product class knowledge are 

subjective knowledge, objective knowledge, and prior experience of product. Among 

them, objective and subjective knowledge measures are more directly linked to behavior 

than experience-based knowledge (Brucks, 1985). 

Nutritional 
Knowledge

Beliefs about 
Health and 

Diet

Opinions of 
Significant 

Others

Social 
Acceptability

Attitude

Subjective 
Norm

Intention Behavior

Subjective 
Knowledge

Health 
Consciousness 



 Texas Tech University, Oak-Hee Park, August 2010 
 

 

108 
 

Subjective knowledge/self-assessed knowledge. Subjective knowledge/self-

assessed knowledge is people’s perceptions of what or how much they know about a 

product class (Park, Mothersbaugh, & Feick, 1994). In earlier studies, subjective 

knowledge was often used as a proxy measure for objective knowledge (Park, 

Mothersbaugh, & Feick, 1994). Subjective knowledge was considered to be a better 

predictor of decision making than objective knowledge because measures of subjective 

knowledge can indicate self-confidence levels as well as knowledge levels (Park & 

Lessig, 1981). House et al. (2004) found that a higher level of subjective knowledge was 

positively related to consumers’ willingness to consume genetically modified foods. 

Similarly, Ellen (1994) reported that subjective knowledge had positive influence on the 

purchase of organic foods. Shepherd (1987) mentioned that increasing knowledge tends 

to influence behavior because knowledge is considered as an influencing agent for 

behavior through attitudes. However, the relationships between these variables have not 

been clearly idnetified in many studies (Shepherd, 1987).  Thus, based on the literature 

review, the following hypotheses were proposed: 

Hypothesis 1a: Subjective knowledge will have a positive effect on adult 

consumers’ behavior to consume functional foods. 

Hypothesis 1b: Subjective knowledge will have a positive effect on adult 

consumers’ intention to consume functional foods. 

Hypothesis 1c: Subjective knowledge will have a positive effect on attitude. 

Objective knowledge. Objective knowledge, which is called nutrition knowledge 

in the ERE, is accurate information stored in long-term memory about the product class. 

The nutrition knowledge construct  has been used to investigate relationships between 
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nutrition knowledge and dietary behavior, but the findings are inconsistent (Räsänen et 

al., 2003). Some studies have shown that nutrition knowledge may impact the use of food 

labels (Burton, Garretson, & Velliquette, 1999; Levy & Fein, 1998), low fat diets (Eckel 

et al., 2009; Lin & Yen, 2010), and food intake (Parmenter & Waller, 2000). Better 

nutrition knowledge, particularly knowledge about diet-disease relationship, can 

encourage consumers to make more healthy dietary choices (Contento, 2007; Petrovici & 

Riston, 2006). For instance, an increase in nutrition knowledge is related to higher intake 

of fruits and vegetables (Wardle, Parmenter, & Waller, 2000). Several studies reported 

that consumers with more nutrition knowledge tend to consume healthy foods/health 

meals at home and in restaurants (Eckel et al., 2009; Lando & Labiner-Wolfe, 2007; 

Tepper, Choi, & Nayga, 1997; Yen, Lin, & Davis, 2008). On the other hand, nutrition 

knowledge did not impact healthy behavior such as food label use (Nayga, 2000). 

Moreover, correlations between nutrition knowledge and dietary behavior have failed to 

reach statistical significance (Wardle, Parmenter, & Waller, 2000). As mentioned above, 

a higher level of knowledge influences behavior through attitudes. Sapp (1991) also 

supported indirect effects of nutritional knowledge on intentions and behavior through 

attitudes and social acceptability.   

Although there are contradictory findings with regard to the impact of knowledge 

on food behavior, the following hypotheses were created based on the literature reviews: 

Hypothesis 2a: Nutrition knowledge will have a positive effect on adult 

consumers’ behavior to consume functional foods. 

Hypothesis 2b: Nutrition knowledge will have a positive effect on adult 

consumers’ intention to consume functional foods. 
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Hypothesis 2c: Nutrition knowledge will have a positive effect on attitude. 

Beliefs about health and diet. Beliefs combine what a person thinks about the 

behavior under investigation and his/ her positive or negative evaluation of the outcomes 

that are possible if he/ she engages in that behavior (Ajzen & Fishbein, 1980). Beliefs are 

assumed to provide the cognitive and affective foundations for attitudes (Ajzen & 

Fishbein, 1980). Consumers’ beliefs, particularly health benefit beliefs, play a crucial role 

as determinants of product acceptance (Verbeke, 2005). For instance, Canadian 

consumers have strong beliefs that food choices play an important role in preventing 

chronic diseases, and their beliefs are a significant factor for accepting functional foods 

(West et al., 2002). For this study, the belief construct was designed to measure an 

individual’s belief about functional foods with respect to potential outcomes related to 

their functional foods consumption and their intention to consume functional foods. 

Hypothesis 3: Beliefs about health and diet will have a positive effect on attitude.  

Opinions of significant others. Opinions of the significant others construct is 

known as normative beliefs. Ajzen (2006) defined it as beliefs about normative 

expectations of others and motivation to comply with these expectations. Opinions of 

significant others construct affects behavioral intentions through subjective norms (Ajzen 

& Fishbein, 1980). In this study, mother, father, husband/wife/significant other, best 

friend, relatives, and children were selected as the significant others construct based on 

literature reviews (Childs & Poryzees, 1997; Gilbert, 1997; Rivera, 2004; Verbeke, 

2005). 

Hypothesis 4: Opinions of significant others will have a positive effect on 

subjective norm.  
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Social acceptability. In the Sapp and Harrod study (1989), the social acceptability 

construct represents the generalized reference group that refers to opinions of the larger 

social group in order to examine the impact of social acceptability on beef consumption. 

Similarly, Sapp (1991) examined the impact of nutrition knowledge on beef consumption 

and reported that social acceptability was significantly related to attitudes, subjective 

norms, intention, and behavior. Further, Adams et al. (2000) adapted Sapp’s ERE model 

and created the Expanded Rational Expectations Intention (EREI) model to investigate 

consumers’ intention to try innovative meat products, namely emu meat products, in a 

restaurant setting. The findings of the study confirmed that social acceptability in the 

EREI model was a significant predictor of attitudes, subjective norm, and intention 

(Adams et al, 2000). In order to measure the influence of social acceptability related to 

consumption of functional foods for this study, the statement of social acceptability 

covered six social groups: a consumer group, popular opinion, the media, health care 

professionals, the food industry, and celebrities. Thus, the following hypotheses were 

proposed: 

Hypothesis 5a: Social acceptability will have a positive effect on attitude. 

Hypothesis 5b: Social acceptability will have a positive effect on subjective norm. 

Hypothesis 5c: Social acceptability will have a positive effect on intention. 

 Health consciousness. Gould (1998) examined consumer attitude toward health 

and health care using the health consciousness scale. The findings indicated that health 

consciousness affects attitudes. Highly health conscious individuals are likely to have 

more positive attitudes regarding health care claims and more preventive responses to 

maintain their health (Gould, 1998). Health concerns positively influenced functional 
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food acceptance (Verbeke, 2005).  For instance, higher health concern of consumers 

resulted in more purchase intention for a fat spread with proven health benefits, despite 

the higher price of the fat spread product (Bower et al., 2003). Schafer and colleagues 

(1993) showed that individuals with a high level of health consciousness tend to be open 

to adopt coping responses (e.g., choosing safer foods for home consumption) to protect 

themselves.  

Hypothesis 6a: Health consciousness will have a positive effect on attitude. 

Hypothesis 6b: Health consciousness will have a positive effect on intention. 

Hypothesis 6c: Health consciousness will have a positive effect on behavior. 

Attitude and subjective norms. Ajzen (2006) defined attitude as a person’s overall 

evaluation of performing the behavior of interest in question. The relationship between 

attitude and behavior has been applied in social psychology, marketing, and consumer 

research (Pieniak, Aertsens, & Verbeke, 2010). Attitude has long been proven to affect 

behavioral intention with regard to consumer’s decision making process (Ajzen & 

Fishbein, 1980). Similarly, attitudes about beef consumption were significantly related to 

the intention to eat beef (Sapp, 1991). The definition of subjective norms is a person’s 

belief about what most other people who are important to them think about performing 

the behavior in question. Subjective norms and attitude affect behavioral intention (Ajzen 

&Fishbein, 1980). O’Connor and White (2010) investigated determinants of functional 

foods and vitamin supplements using attitudes, subjective norms, and dread of risks 

concepts. Their findings indicated that attitudes and subjective norms were significant 

determinants of willingness to try the health products.  

Hypothesis 7: Attitude will have a positive effect on intention.  
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Hypothesis 8: Subjective norm will have a positive effect on intention. 

Intention. Intention is defined as an individual’s anticipated or planned future 

behavior (Swan, 1981). Behavioral intention refers to the subject’s agreement with 

statements expressing clear intent to engage in some behavior (Sapp, 1991). Intention to 

perform the behavior, along with an individual’s actual control over performing the 

behavior, are the best predictors of behavior (Armitage & Conner, 2001).  

Hypothesis 5: Intention will have a positive effect on adult consumers’ behavior 

to consume functional foods. 

Behavior. Fishbein and Ajzen (1975) identified behavior as observable acts that 

are studied in their own right. Behavioral predictions are an outcome of the sophisticated 

interaction among a defined sets of constructs, such as beliefs, attitudes, referent others, 

subjective norm, and intention. These constructs are tied together in a systematically 

designed process that allows researchers to not only predict human behavior but also to 

understand it as well (Ajzen & Fishbein, 1975, 1980).  

Ajzen (2006) defined behavior of interests using Target, Action, Context, and 

Time (TACT) elements and explained behavior that is a manifest, observable response in 

a given situation with respect to a given target. In this study, in order to measure the 

behavior construct, participants were asked about the frequency of consumption of 

functional foods in the past six months. Specifically, the target (functional foods), the 

action (consumption), the context (foodservice settings and non-food service settings), 

and the time frame (frequency of consumption for past six months) were specified. 

Examples of foodservice settings are restaurants, cafeterias, and grocery stores. Home 

consumption and other settings (e.g., friends’ houses and party places) were mentioned as 
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examples of non-foodservice settings. The items of behavior were formulated based on 

the recommendations of Ajzen (2006).  

Method 

Instrument development. The survey questionnaire for this study was developed 

based on previous food consumption research survey questionnaires (Cox et al., 2004; 

Liu, 2007; Riveria, 2004; Roman-Shriver & Hoover, 1998). Eight theory constructs were 

adapted from the ERE model, and two constructs (subjective knowledge and health 

consciousness) were added for the purpose of this study. The constructs were subjective 

knowledge, nutritional knowledge, beliefs about health and diet, opinions of significant 

others, social acceptability, health consciousness, attitude, subjective norm, intention, and 

behavior (frequency of functional foods consumption). 

Measurements. Each construct’s measurement, such as types of items, numbers 

of items, score range, sources, and the meaning of high scores are explained in Table 9. 

Except for the measurement of nutritional knowledge, the scales were adapted from 

previous studies (Cox et al., 2004; Liu, 2007; Riveria, 2004; Roman-Shriver & Hoover, 

1998) with some changes in wording to reflect the current study’s purpose. 

The definition of functional foods (Lee et al., 2000) was given at the beginning of 

the survey to prevent participants’ misunderstanding. Demographic information was 

obtained from participants at the end of the questionnaire: age, gender, ethnicity 

education level, income level, participants’ current health condition, experience of 

functional food usage, and participant’s awareness of functional food before the survey.
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Table 9. Summary of Measurements 

Constructs Type 
Number 
of Items 

Score 
Range Sources Meanings of Higher Scores 

Subjective Knowledge 
 

Likert 4 -3 to +3 Brucks (1985) 
Raju, Lonial, & 
Mangold (1995) 
 

Higher level of subjective 
knowledge 
 

Nutrition Knowledge 
 

Multiple 
choice 

23 0 to 23  Higher level of objective knowledge  

Beliefs about Health    
and Diet 

Likert and 
semantic 
differential 
 

16 -9 to +9 Ajzen & Fishbein 
(1980) 
Ajzen (2006) 

Higher level of positive health 
beliefs  
 

Opinions of 
Significant Others 

Likert 12 -9 to +9 Ajzen & Fishbein 
(1980) 
Ajzen (2006) 

Higher level of support from 
significant individuals 
 

Social Acceptability Likert 12 -9 to +9 Ajzen & Fishbein 
(1980) 
 

Higher level of support from social 
groups 
 

Health Consciousness Likert 9 0 to 4 Gould (1988) Higher level of health consciousness 
 

Attitude 
 
 

Semantic 
differential 

6 -3 to +3 Ajzen (2006) Higher level of favorable attitude 

Subjective Norms Likert 2 -3 to +3 Ajzen (2006) 
Sapp & Harrod (1989) 

Higher level of influence from both 
significant others and social 
acceptability  
 

Intention Likert 3 1 to 7 Ajzen (2006) 
 

Higher level of intention  

Behavior Likert 5 1 to 7 Ajzen (2006) Higher level of frequent 
consumption 



 Texas Tech University, Oak-Hee Park, August 2010 
 

 

116 
 

   Subjective knowledge. Four items were used to measure subjective knowledge. 

These items were constructed based on previous studies (Brucks, 1985; Raju, Lonial, & 

Mangold, 1995). The items measure respondents’ perception of their knowledge about 

functional foods. The items were anchored by 7-point Likert scales (1 = strongly disagree 

to 7 = strongly agree).   

Nutrition knowledge. An objective nutrition knowledge measure was developed 

by the researcher because there were not appropriate existing nutrition knowledge 

measures for the purpose of this study. The meausre was developed on the basis of 

intensive literature review (e.g., Converse & Presser, 1986; Drichoutis, Lazaridis, & 

Rodolfo M. Nayga, 2005; IFIC.org, 2000, 2007b; Jong et al., 2003; Lee, Georgiou, & 

Raab, 2000; Parmenter & Wardle, 1999; Sapp, 1991; Sapp & Jensen, 1997; Wardle, 

Parmenter, & Waller, 2000). A total number of 35 items was developed. The objective 

nutrition knowledge measure included two parts. Part 1 (19 items) focused on nutrition 

knowledge for certain health benefits containing functional nutrients and nutrition facts 

based on the characteristics of functional foods utilizing suggestions from Sapp (1991) 

and Adams (1998). They recommended that knowledge questions should be specific and 

directly related to what the model is measuring or predicting in order to measure 

individuals’ knowledge (Adams, 1998; Sapp, 1991). Part 2 (16 items) included general 

nutrition knowledge questions related to diet and health.  

 These 35 multiple-choice questions of objective nutritional knowledge were 

administered to 50 individuals to ensure the reliability and validity of the scale. Almost 

half of the respondents (N = 26) were selected based on their experiences of nutrition 

classes and remaining of the respondents (N = 24) did not have any formal education on 
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nutrition at the college level. Of these original 35 items, 23 items were selected for the 

current study based on criterion validity, item difficulty, item discrimination, and internal 

consistency as suggested by Kline (1986). The criterion validity was confirmed because 

the two groups of respondents scored significantly different on the scale. Items which 

were answered correctly more than 80% (too easy) or fewer than 20% (too difficult) were 

removed. Next, correlation coefficients between each item and scale score (the sum of 

correct answers) were examined to ensure item discrimination. Kline (1986) suggests that 

items with correlation coefficients lower than .20 be removed. However, after examining 

Cronbach’s alpha of each item, some items with correlation coefficients of .17 were 

included in the scale. The 23 items were selected for this study (Cronbach’s alpha = .80). 

Beliefs about health and diet. Beliefs about health and diet scale consisted of two 

subscales, strength and evaluation, with eight items each (Ajzen, 2006; Ajzen & Fishbein, 

1980). The items on the strength and evaluation scales corresponded to each other. That 

is, items of strength measured the extent to which respondents agreed with the statements 

regarding specific benefits of foods that are helpful to their health (e.g., “Eating 

functional foods improves my heart health.”) by using a 7-point Likert scale (-3 = 

strongly disagree to 3 = strongly agree) while evaluation items asked respondents to 

evaluate the outcome of consuming functional foods with specific benefits that were 

mentioned in strength items (e.g., “Eating foods that improves my heart health is.”) using 

a 7-point semantic differential scale (-3 = extremely bad to 3 = extremely good).  The 

corresponding items in each scale were multiplied together to produce eight scores. These 

eight scores (-9 to +9) were used as indicators of behavioral beliefs construct. 
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Opinions of significant others. The opinions of significant others scale has two 

subscales (Ajzen, 2006; Ajzen & Fishbein, 1980): strength (6 items) and motivation to 

comply (6 items). The items of strength and motivation to comply scales corresponded to 

each other. For example, items of strength measured opinions of respondents’ significant 

others about functional foods consumption (e.g., “My mother thinks I should consume 

functional foods.”) and motivation to comply items asked respondents to indicate the 

extent to which they usually comply to the requests of significant others (e.g., “In 

general, I do what my mother thinks I should do.”) on a 7-point Likert scale (-3 = 

strongly disagree to 3 = strongly agree). The corresponding items in each scale were 

multiplied together to produce six scores. These six scores (-9 to +9) were used as 

indicators of normative beliefs construct. 

Social acceptability. The social acceptability scale (Ajzen & Fishbein, 1980) has 

two subscales: strength (6 items) and motivation to comply (6 items). The items of 

strength and motivation to comply scales were corresponding to each other. Items of 

strength measured opinions of social groups about functional foods consumption (e.g., 

“Consumer groups advocate that I should consume functional foods.”) and motivation to 

comply items asked respondents to indicate the extent to which they usually comply to 

the social groups mentioned in strength items (e.g., “In general, I do what consumer 

groups advocate.”) on a 7-point Likert scale (-3 = strongly disagree to 3 = strongly 

agree).  The corresponding items in each scale were multiplied together to produce six 

scores. These six scores (-9 to +9) were used as indicators of social acceptability. 

Health consciousness. The Health Consciousness Scale was composed of nine 

items measured on a 5-point scale from 0 = indicating the statement does not describe 
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you at all to 4 = indicating it describes you very well (Gould, 1988). Examples of the 

items are “I reflect about my health a lot” and “I’m aware of the state of my health as I go 

through the day.” 

Attitude. The attitude scale (Ajzen, 2006) included six items measuring 

respondents’ attitude toward consumption of function foods using 6-point semantic 

differential scales (e.g., 1 = good to 6 = bad, 1 = unpleasant to 6 = pleasant). Certain 

items were reverse coded so that higher scores meant higher levels of positive attitude.  

Subjective norm. The subjective norm scale (2 items) measures how much 

respondents comply with significant others (Ajzen, 2006; Sapp & Harrod, 1989). The 

items were “Most people whose opinions I value think I should consume functional 

foods” and “Most people who are important to me consume functional foods” (-3 = 

strongly disagree to 3 = strongly agree). 

Intention. The intention (Ajzen, 2006) was assessed by three items (e.g., “I intend 

to consume functional foods next month in all food consumption settings.”). These items 

were also anchored by a 7-point Likert scale (1 = strongly disagree to 7 = strongly agree).  

Behavior. To measure behavior construct, five items were used (Ajzen, 2006). 

Participants were asked to indicate the frequencies of consumption of functional foods in 

different settings (e.g., restaurants and home) using a 7-point Likert scale (1 = never to 7 

= everyday).   

Pretest and pilot studies. Before the final administration of the survey, the 

instruments were evaluated by five experts on research and survey development, ten 

members of the target population, and ten students from a Southwestern university. The 

total number of the pretest respondents was 25. For the evaluation of the initial 



 Texas Tech University, Oak-Hee Park, August 2010 
 

 

120 
 

questionnaire, the 25 pretest respondents completed a two-part evaluation form. The first 

part consisted of questions asking participants about their understanding of survey 

questions, difficulty of survey questions, and interest and attention related to the survey 

questions. The second part was concerned with the questionnaire as a whole. The 

respondents were asked to evaluate flow and naturalness of the sections, the order of 

questions, skip patterns, timing, overall respondent interest and attention, and 

respondents’ well-being (Converse & Presser, 1986). The initial questionnaire was 

modified after reviewing the results of the pretests. 

Next, a series of pilot studies was conducted. In pilot study 1, a convenience 

sample of 93 adults in the local area, such as church members or shoppers in local 

markets, was obtained. Except for the behavior (Chronbach’s alpha = .46) construct, the 

reliabilities of measurements were above the suggested cut-off score of .70. Thus, it was 

decided that revision of some items and a second pilot test were necessary to ensure the 

reliabilities of the two constructs. Before the second pilot test, two behavior items with 

low reliability statistics were deleted, and five new items were created to investigate 

where consumers consume functional foods and how often they consume them. The new 

survey was administered to a convenience sample of 86 adults recruited from the local 

area. The reliabilities of measurements were all above .74, indicating internal consistency 

(Nunnally, 1978).  

Sample. The study sample was a self-selected convenience sample consisting of 

students, faculty, and staff members at a Southwestern university. The survey was 

conducted by an online survey. Qualtrics software program (Qualtrics, Inc, 2010) was 

used to administer the online survey. Electronic advertisements with the URL link to the 
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online survey were sent out using the university’s daily email announcement. A total 

number of 536 respondents participated in the online survey, and 483 respondents 

completed the survey. From the 483 completed responses, 18 responses were deleted 

because of partial completion. Thus, 465 responses were used for data analysis. 

The respondents of this study were 74.9% female and 25.1% male. The ages 

were: 43.7% between 18 to 24 years, 24.7% between 25 to 34 years, and 30.7% older 

than 35 years but less than 64 years. The predominant ethnic group of this study was 

White (67.4%), followed by Asian/Pacific Islander (13.6%), and Hispanic (12.3%). The 

majority of the respondents (65.2%) completed at least some college or 4 years of college 

education, and 29.3% had a master’s degree and beyond. The majority of the respondents 

(71.1%) reported that they did not have health problems. However, 29% of the 

respondents reported having health problems, and their health problems were motivating 

factors for purchasing functional foods (71.4%). Current functional foods consumers 

comprised 75.9% of the respondents. About 56.4% of the respondents had taken 

nutrition-related classes. 

Data analysis. Collected data were analyzed using SPSS 17.0 (SPSS Inc, 2007) 

and AMOS 16 (Arbuckle, 2007). There were two steps of data analysis based on the 

recommendations by Anderson and Gerbing (1998). First, a series of confirmatory factor 

analyses (CFA) was conducted in order to assess the measurement model. Then 

Structural Equation Modeling (SEM) was conducted to investigate the overall fit of the 

Modified Expanded Rational Expectations Model (MERE).  
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Results 

Measurement model. The measurement model was assessed through 

Confirmatory Factor Analyses (CFA) using maximum likelihood estimation to validate 

the constructs. Fit indices and standardized factor loadings, item reliabilities, composite 

reliabilities, average variance extracted (AVE) as well as Chronbach’s alphas were used 

to examine whether the items reliably measured the constructs.  

One item from the subjective knowledge construct (“I know less about nutrition 

and health benefits than most other people.”) had a low factor loading (.04) and a low 

item reliability (.002). Thus, the item was deleted. One item from the beliefs about health 

and diet construct (“Eating functional foods helps me lose weight.”) was removed 

because the item had factor loading higher than .40 (.63) but a low item reliability (.39). 

One item of the opinions of significant others construct (“My children think I should 

consume functional foods.”) was deleted because the item had factor loading higher than 

.40 (.59) but a low item reliability (.31).  

Two items of the social acceptability construct (“The food industry conveys that I 

should consume functional foods,” and “Celebrities suggest that I should consume 

functional foods.”) showed high standardized factor loadings (.61, and .48, respectively) 

but low item reliabilities (.37 and .23, respectively). Thus, these two items were deleted. 

Also, one item from the same construct (“Health care professionals recommend that I 

should consume functional foods.”) was removed because of a low standardized factor 

loading (.34) and a low item reliability (.12).  

Two items from attitude construct (“For me, consuming functional foods is 

harmful/ beneficial,” and “For me, consuming functional foods is 
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enjoyable/unenjoyable.”) were removed because of low item reliabilities (.06 and .38, 

respectively) regardless of the standardized factor loadings (-.25 and .61, respectively). 

Three items of the behavior construct (“Frequency of functional foods 

consumption at cafeteria,” “Frequency of functional foods consumption at home,” and 

“Frequency of functional foods consumption at other settings.”) were deleted because of 

low standardized factor loadings (.41, .37, and .60, respectively) and/or low item 

reliabilities (.17, .14, and .36, respectively).  

After these items were removed, a second CFA was conducted. Table 10 presents 

the Cronbach’s alphas, standardized factor loadings, item reliabilities, composite 

reliabilities, and AVE of the observed items on the latent constructs. Cronbach’s alphas 

of all constructs, except for the behavior construct (.53), ranged from .72 to .96, 

indicating internal consistency (Nunnally, 1978).  

All item reliabilities, except for two items (SO4 and BH1), showed an acceptable 

level of convergent validity (.40 to .86) suggested by Hair, Anderson, Tatham, and Black 

(1998). The standardized factor loadings ranged from .51 to .93. The composite 

reliabilities of constructs ranged from .53 to .91. These values indicated an adequate 

internal consistency of multiple indicators for each construct in the model because 

composite reliabilities exceeded .50 (Fornell & Larcker, 1981). Convergent validity was 

confirmed because all AVE in all constructs were greater than .50 (Fornell & Larcker, 

1981). 
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Table 10. Measurement Properties of Latent Constructs of the MERE Model  
 
Factors  Chronbach’s 

Alphas 
Standardized 

Factor 
Loadings 

Item 
Reliabilities 

Composite 
Reliabilities 

AVE 

Subjective Knowledge 
(SK) 

.81   .73 .78 

SK1  .68 .46   
SK2  .88 .78   
SK3  .77 .60   

Beliefs about Health 
and Diet (B) 

.96   .85 .87 

B1  .87 .76   
B2  .85 .73   
B3  .89 .80   
B4  .88 .78   
B5  .78 .61   
B6  .90 .81   
B7  .90 .80   

Significant Others 
(SO) 

.86   .66 .73 

SO1  .84 .71   
SO2  .87 .75   
SO3  .65 .42   
SO4  .61 .38   
SO5  .66 .43   

Social Acceptability 
(SA) 

.73   .61 .70 

SA1  .68 .46   
SA2  .73 .53   
SA3  .68 .47   

Health Consciousness 
(HC) 

.94   .74 .78 

HC1  .79 .63   
HC2  .75 .57   
HC3  .81 .66   
HC4  .81 .66   
HC5  .81 .65   
HC6  .77 .59   
HC7  .79 .62   
HC8  .70 .50   
HC9  .83 .69   

 
Note. MERE = Modified Expanded Rational Expectations  
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Table 10. Continued 
 

Factors  Chronbach’s 
Alphas 

Standardized 
Factor 

Loadings 

Item 
Reliabilities 

Composite 
Reliabilities 

AVE 

Attitude (A) .84   .72 .77 
A1  .86 .73   
A2  .63 .40   
A3  .80 .63   
A4  .80 .63   

Subjective Norm (SN) .72   .72 .76 
SN1  .90 .80   
SN2  .63 .40   

Intention (I) .94   .91 .92 
I1  .93 .86   
I2  .90 .80   
I3  .93 .86   

Behavior (BH) .53   .53 .63 
BH1  .51 .26   
BH2  .75 .56   

 
Note. AVE = average variance extracted 
 

Discriminant validity was confirmed by comparing AVE of each construct with 

the squared variance which it shares with other constructs. All AVE exceeded the squared 

correlation coefficients between constructs (Fornell & Larcker, 1981). 

The overall model fit was assessed statistically using several goodness-of-fit 

indices. The ratio of chi-square statistics to the degree of freedom was 2.68 (χ2 = 

1685.608, df = 76, p <.001), which indicates the measurement model fit the data well. 

Good fits of the model are indicated when the normed chi-square is less than 3 (Browne 

& Cudeck, 1993; Bearden et al., 1982; Kline, 2005).  In addition, good fits are obtained 

when CFI and NNFI are equal to or greater than .90 and RMSEA is less than .08 

(Bentler, 1990). The ratio of chi-square statistics to the degree of freedom and fit indices 
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(CFI = .91; NNFI = .89; RMSEA = .06) for the measurement model indicated a good fit 

to the data. Therefore, this measurement model was used for further analysis.  

Structural model. After the validity and reliability of the measurement model 

were confirmed, structural equation modeling was conducted to test the MERE using a 

maximum likelihood estimation method. The normed chi-square and several goodness-

of-fit indices were used to assess the overall fit of the structural model. The normed chi-

square was less than 3 (χ2 = 1773.613, df = 671, p <.001, χ2 /df = 2.64), which indicates 

the structural model fit the data well (Browne & Cudeck, 1993; Bearden et al., 1982; 

Kline, 2005). The fit indices also indicated that the structural model obtained a good fit to 

the data (CFI =.91; NNFI =.89; RMSEA =.06).  

Figure 9 presents the structural diagram of the MERE model. Solid lines within 

the model represent statistically significant relationships, and dashed lines represent 

nonsignificant relationships among latent variables tested. The hypothesized relationships 

between subjective knowledge and behavior (Hypothesis 1a) and subjective knowledge 

and attitude (Hypothesis 1c) were not supported (β = .01, Critical Ratio = 1.30: β =.03, 

Critical Ratio = .52, respectively). However, the hypothesized relationship between 

subjective knowledge and intention to consume functional foods (Hypothesis 1b) was 

supported (β = .14, Critical Ratio = 2.35, p < .05). Subjective knowledge had a significant 

positive effect on intention in regard to functional foods consumption.  
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Note. SK = Subjective Knowledge; NK= Nutrition Knowledge; B = Beliefs about health and diet: SO = Opinions of  
         Significant Others; SA = Social Acceptability; HC = Health Consciousness; A = Attitude; SN = Subjective Norm;  
         I = Intention; BH = Behavior; MERE = Modified Expanded Rational Expectations.               Hypothesis  
         supported;               Hypothesis not supported. 
         * p <.05, ** p <.01, and *** p <.001.
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Figure 9. Structural Relationships among Latent Constructs in the MERE Model  
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Not all hypotheses regarding nutrition knowledge were supported. Relationships 

between nutrition knowledge and behavior (Hypothesis 2a), nutrition knowledge and 

intention (Hypothesis 2b), and nutrition knowledge and attitude (Hypothesis 2c) were not 

significant (β = -.05, Critical Ratio = -.73: β = -.04, Critical Ratio = -.88: β = .07, Critical 

Ratio = 1.59, respectively), indicating that nutrition knowledge (objective knowledge) is 

not a significant predictor of attitude, intention, and actual consumption behavior of 

functional foods.  

The standardized path coefficient from belief about health and diet to attitude 

(Hypothesis 3) was significant (β = .49, Critical Ratio = 9.92, p< .001), indicating that 

belief is a significant predictor of attitude. Therefore, Hypothesis 3 was supported. 

Among all paths in the structural model, belief about health and diet had the greatest 

standardized parameter estimate, indicating that belief is the strongest predictor of 

attitude, which, in turn, affects intention and behavior.  

The path from opinions of significant others to subjective norm (β = .33, Critical 

Ratio = 5.51, p < .001) was significant, indicating that opinions of significant others is a 

significant predictor of subjective norm. Thus, Hypothesis 4 was supported. All 

hypotheses concerning social acceptability were supported. The parameter estimates for 

the paths from social acceptability to attitude (β = .11, Critical Ratio = 2.18, p < .05), 

from social acceptability to subjective norm (β =.23, Critical Ratio = 3.57, p < .001), and 

from social acceptability to intention (β =.13, Critical Ratio = 2.30, p < .05) were all 

significant. These findings indicate that social acceptability is a significant predictor for 

attitude, subjective norm, and intention to eat functional foods.  



 Texas Tech University, Oak-Hee Park, August 2010 
 

 

129 
 

The hypothesized relationships between health consciousness and attitude 

(Hypothesis 6a) and health consciousness and intention (Hypothesis 6b) were supported 

(β = .16, Critical Ratio = 3.17, p < .01: β =.17, Critical Ratio = 3.20, p < .01, 

respectively). However, the hypothesized relationship between health consciousness and 

behavior to consume functional foods (Hypothesis 6c) was not supported (β = .12, 

Critical Ratio = 1.65). Thus, health consciousness is a significant predictor of attitude and 

intention of functional foods consumption.  

Standardized path coefficients from attitude to intention (Hypothesis 7) and from 

subjective norm to intention (Hypothesis 8) were significant (β = .30, Critical Ratio = 

5.97, p< .001: β =.15, Critical Ratio = 2.76, p < .01), indicating that attitude and 

subjective norm are significant predictors of intention. Therefore, Hypothesis 7 and 8 

were supported. The path from intention to behavior (β = .34, Critical Ratio = 3.91, p < 

.001) was significant, supporting Hypothesis 9. This finding indicates that individuals 

with high levels of intention to consume functional foods tend to eat them at different 

food consumption settings more frequently.  

Table 11 represents correlations among exogenous variables in the structural 

model. Correlation coefficients between subjective knowledge and social acceptability, 

nutritional knowledge and opinions of significant others, nutritional knowledge and 

social acceptability, and social acceptability and health consciousness were not 

significant. Significant correlation coefficients ranged from .12 to .47. 
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Table 11. Correlations among Exogenous Variables in the Structural Model 

 
Variable  SK  NK B   SO   SA HC 

Subjective Knowledge (SK) -      
Nutritional Knowledge (NK)  .37*** -     
Beliefs about Health and Diet(B)  .32***  .22*** -    
Opinions of Significant Others (SO)  .15**  .04  .18*** -   
Social Acceptability (SA)  .09 -.08  .21***  .27*** -  
Health Consciousness (HC)  .47***  .12*  .23***  .17**   .11 - 
 
Note. * p <.05, ** p <.01, and *** p <.001 
 

Discussion 

The Expanded Rational Expectations (ERE) model was adapted as a theoretical 

background because the model allows for an evaluation of indirect effects of nutrition 

knowledge on intention and behavior through attitude and social acceptability (Sapp, 

1991). The Modified Expanded Rational Expectations (MERE) model was established by 

adding subjective knowledge and health consciousness constructs to the ERE. Then the 

effectiveness of the MERE was investigated in order to measure adult consumers’ 

intention to consume functional foods. The results of this study verified the MERE model 

as a good model to predict adult consumers’ intention and actual consumption of 

functional foods.  

This study focused on determing which of the two types of knowledge would be a 

better predictor of functional foods intention and actual consumption behavior. Previous 

studies (c. f., Ellen, 1994; Eckel et al., 2009; Lando & Labiner-Wolfe, 2007; Shepherd, 

1987; Tepper et al., 1997; Wardle, 2000; Yen et al., 2008) showed that there are 

inconsistent findings regarding the impacts of knowledge (subjective and/or objective) on 

product purchase and consumption behavior. Thus, House et al. (2004) suggested that 
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researchers should apply right knowledge type to the study or use both subjective and 

objective knowledge to overcome the inconsistent findings. This study included both 

types of knowledge suggested by House et al. (2004). The results of the current study 

reveal that subjective knowledge is a better predictor than objective knowledge in the 

functional foods context. While nutritional knowledge (objective knowledge) did not 

have any significant paths, subjective knowledge predicted intention to consume 

functional foods. This finding is consistent with Park and Lessing’s (1981) finding.  

In terms of the relationship between subjective and objective knowledge, the correlation 

was moderate, which is consistent with earlier meta-analysis results (Carlson, Vincent, 

Hardesty, & Bearden, 2009).  

One of the central focuses of this study was to determine the impact of health 

consciousness within the MERE model to examine consumers’ intention and actual 

consumption behavior towards functional foods. Health consciousness was a significant 

predictor of attitude and intention to consume functional foods but not a significant 

predictor of behavior. However, health consciousness influenced behavior through 

attitude and intention. One of the main contributions of this study is to confirm the 

importance of health consciousness in explaining consumer’s behavior regarding 

functional foods. The results reveal that health consciousness is a very important factor to 

explain consumer behavior and that it adds explanatory power to the ERE model.   

All hypotheses regarding beliefs about health and diet, opinions of significant 

others, and social acceptability were supported. As the ERE model (Sapp, 1991) suggests, 

belief was a significant predictor of attitude, and opinions of significant others was a 
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significant predictor of subjective norms. Social acceptability significantly predicted 

attitude, subjective norm, and intention.  

Attitude and subjective norm were significant predictors of intention. These 

findings are consistent with previous studies (Sapp, 1991; O’ Connor & White, 2010). 

Armitage and Conner (2001) concluded that intention to perform the behavior is one of 

the best predictors of behavior and that individual’s actual control over performing the 

behavior was important as well. In this study, intention was one of strongest predictors of 

behavior regarding actual functional foods consumption.   

The findings of this study have implications for the food service industry and 

health professionals. Functional foods receive significant attention from the food market 

(Siró, Kápolna, Kápolna, & Lugasi, 2008). They present a new kind of health message by 

promising specific health effects such as lowering the blood cholesterol levels by 

consuming particular food products, while conventional foods have been consumed based 

on the food pyramid or nutritionists’ advice to maintain health (Saher, Arvola, Lindeman, 

& Lahteenmaki, 2004; Wrick, 1995). In other words, functional foods provide 

opportunities for product differentiation based on a health-related positioning (Verbeke, 

Scholderer, & Lähteenmäki, 2009). The findings of this study indicate that functional 

foods consumption can be promoted by increasing levels of certain factors: attitude, 

education campaign about functional foods and health benefits, and approval from 

significant others. For example, if an individual believes the health benefits of functional 

foods, he/she has a high level of attitude which is a significant indirect predictor of 

behavior. Also, health professionals can promote positive attitude regarding functional 

foods by providing information about the health benefits of functional foods. In terms of 
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the food service industry, proving health benefits of functional foods through 

advertisements or offering events to share some real functional food users’ experiences 

will facilitate market performance of functional foods. Moreover, finding ways to 

increase levels of social acceptability, opinions of significant others, health 

consciousness, attitude, and subjective norm would be important to the food service 

industry and health professionals in order to promote functional foods consumption. 

Limitations and Future Research 

Even though this study verified the MERE model as a good model to predict 

consumers’ intention and actual consumption behavior of functional foods, several 

limitations were identified. The findings of this study need to be interpreted keeping in 

mind the nature of the convenience sampling in a university setting. First, data of this 

study were collected from only one Southwestern university. Second, 43% of the 

respondents were between 18 and 24 years old. This age group has fewer health problems 

than other age groups, which might lead to weaker relationships among constructs of the 

model. Third, the influence of gender was not examined in this study because almost 75% 

of the participants were female. Cox et al, (2004) reported gender difference in intentions 

to consume functional foods to offset memory loss. Women had more clear preferences 

for natural functional foods. While men reported the same preferences for natural 

functional foods, they also were open to nutritional supplement and other products. 

Gender differences may be an important factor regarding purchase of functional foods 

because female members of the family are usually responsible for purchasing foods 

(Childs, & Poryzees, 1997; Gilbert, 1997).  
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Thus, with respect to future research, first, a representative sample would be 

needed to confirm the findings of this study. Second, an examination of gender and age 

group differences on intention and behavior in regard to functional food choices to 

prevent health problems would provide helpful information for food service marketers. 

Third, the investigation of cultural differences with regard to functional foods usage 

would offer more explanation of consumer behavior to functional food marketers. In 

oriental cultures, people believe that foods contain not only essential nutrients but also 

health-promoting components to maintain health and well-being. This means that oriental 

attitudes toward health and foods are different from the attitudes of people in western 

countries (Shi et al., 2005). For example, “Yin and Yang Theory,” which is founded on 

the solar and lunar concept in Asian cultures, is the principle used in oriental medicine. 

Oriental medicines have been based on clinical experiences of thousands of years and 

specified treatment methods using specific diets to cure illness and promote health. Thus, 

Asian people tend to be more positive toward functional foods (Shi et al., 2005). Cross 

cultural studies will provide valuable information which can be used in food marketing. 

 

  



 Texas Tech University, Oak-Hee Park, August 2010 
 

 

135 
 

CHAPTER VI 

Adult Consumers’ Functional Foods Consumption Behavior: 

Comparison of Theoretical Models 

Abstract 

The objective of this study was to assess and compare three cognitive behavioral 

theories, Theory of Planned Behavior (TpB), Expanded Rational Expectations model 

(ERE), and Modified Protection Motivation Theory (MPMT), in order to measure adult 

consumers’ intention and consumption behavior toward functional foods. A convenience 

sample of 465 adults from a Southwestern university completed the final survey 

questionnaire. Results from structural equation modeling revealed that MPMT is the best 

model to explain functional foods intention and consumption behavior, while the other 

two models had acceptable fits to the data. Moreover, functional foods consumer profiles 

were identified based on MPMT concepts. Outcomes of cluster analysis produced two 

mutually exclusive consumer groups: the Health-Oriented and Uninterested groups. 

Results of discriminate analysis confirmed that MPMT constructs correctly classified 

97.3% of participants into the two groups identified by the cluster analysis. Discussions, 

limitations, and future implications were described. 

 

Keywords: Modified Protection Motivation Theory; Theory of Planned Behavior; 

Expanded Rational Expectations Model; Structural Equation Modeling; Cluster Analysis 
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Introduction 

 The actual items offered by a food service facility are critical to its success. From 

a business perspective, serving good quality foods makes it possible to obtain profit 

margins and loyal customers for future performance. From a customer’s point of view, 

receiving quality foods relieves customers’ hunger and provides a satisfying dining 

experience (Peri, 2006). As a part of serving good quality foods, the food service industry 

has worked on the availability of healthy menu choices (Kruse, 1999; Solan, 2000). More 

restaurants are now developing and serving nutritious and healthy menu items; this 

change has had a significant effect on customers’ perceived evaluation of restaurant 

experiences (Johns & Tyas, 1996; Burton & Creyer, 2004). Further, restaurant consumers 

are increasingly interested in healthy menu items (Sulek & Hensley, 2004). Healthy foods 

are one of the core properties in dining satisfaction and return patronage to restaurants 

(Kivelar et al., 1999).  

 Consumers consider food to be an integral part of self-care. The most important 

factor that motivates healthy food purchase decisions is the consumers’ desire to ensure 

overall good health by reducing the risk of, or managing, a specific health condition 

(Sloan, 2000). In addition to healthier choices in restaurants, functional foods are another 

consideration for satisfying consumers (Rodgers, 2009). According to the International 

Food Information Council (IFIC) survey (2007b), 85% of American consumers believe 

that certain foods provide health benefits that go beyond basic nutrition and may reduce 

the risk of disease or other health concerns. Moreover, American consumers have a high 

level of interest in learning more about functional foods (IFIC, 2007b). 
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Functional foods present a new kind of health message by promising specific 

health effects such as lowering the blood cholesterol levels by consuming particular food 

products, while conventional foods have been consumed based on the food pyramid or 

nutritionists’ advice to maintain health (Saher, Arvola, Lindeman, & Lahteenmaki, 2004; 

Wrick, 1995). Functional foods are part of the normal food that beneficially affects one or 

more target functions in the body beyond adequate nutritional effects in a way that is 

relevant to either an improved stage of health and well-being and/or reduction of risk of 

disease (Diplock et al., 1999). 

 The study of functional foods is main stream in the field of food science and food 

marketing. In Europe, consumer behavior related to functional foods and products has 

been studied, and regulations are well established (Hunter, 2002). In the U.S., many 

scientists have investigated the health benefits of functional food ingredients and have 

provided scientific evidence supporting them. The Food and Drug Administration (FDA) 

has approved some health claims for functional food ingredients, and food manufacturers 

use the FDA’s information to develop functional food products (Hasler, 2000).  

 Although many studies have been conducted, research on functional foods is still 

in its infancy within the food service industry. The food service industry is a dynamic 

segment of the economy, experiencing social and technological changes (Spears, 2000). 

Trends in consumers’ food consumption should be reflected by the food service industry 

so that it can be ready to satisfy restaurant customers in the future. Through consumer 

behavior studies, marketers understand positioning of a new product and consumption 

strategy (Solomon, 1996). Thus, consumer research should be conducted to verify 
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consumer behavior in the purchase and consumption of specific foods and in the food 

decision-making process.  

 Previous studies on functional foods have focused on consumer acceptance, 

attitudes, intention to purchase, health claims, and policy (Arai, 2002; Arvanitoyannis & 

Houwelingen-Koukaliaroglou, 2005; Bech-Larsen & Grunert, 2003; Cox, Koster, & 

Russell, 2004; Frewer, Scholderer, & Lambert, 2003; Hunter, 2002; Jong, Ocké, 

Branderhorst, & Friele, 2003; Klotzbach-Shimomura, 2001; Patch, Tapsell, & Williams, 

2005a, b; Roberfroid, 2002; Verbeke, 2005; West, Gendron, Larue, & Labert, 2002). 

However, studies using theoretical models to explain consumer consumption behavior 

regarding functional foods are rare (Patch et al., 2005a). Thus, the goal of this study was 

to assess and compare three cognitive behavioral theories, the Theory of Planned 

Behavior (TpB), Expanded Rational Expectations model (ERE), and Modified Protection 

Motivation Theory (MPMT) to measure adult consumers’ intention and consumption of 

functional foods. Moreover, functional foods consumer profiles were identified based on 

the theoretical model with the best fit with the assumption that they can be useful for 

health professionals and the food service industry. The specific research questions of this 

study were: 

1. Are the TpB, ERE, and MPMT models for assessing adult consumers’ intention 

and behavior to consume functional foods supported by the study sample?  

2. Which one of the three behavioral models (TpB, ERE, MPMT) has the best 

overall goodness-of-fit indices to explain adult consumers’ consumption behavior 

related to functional foods? 
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3. Can the participants of the study be classified into heterogeneous groups based on 

their report on constructs of the best fit theory chosen in this study? 

Literature Review 

Cognitive behavioral models. The major theories of health behavior assume that 

intentions are good predictors of health- related behavior. Thus, many researchers have 

tried to predict what people will do by asking them what they intend or plan to do 

(Maddux & DuCharme, 1997). Behavioral intentions play a crucial role in several 

important social cognitive models including the Theory of Reasoned Action, the Theory 

of Planned Behavior, the Protection Motivation Theory, and the Self-Efficacy Theory to 

predict health behavior (Maddux & DuCharme, 1997). Likewise, researchers need to use 

theoretical models for studying food consumption behavior to be able to better predict 

consumer behavior as it relates to purchasing and consuming healthy food.    

 Theory of planned behavior. The Theory of Planned Behavior (TpB, Figure 10) 

is an extension of the Theory of Reasoned Action (TRA). The definitions of TpB 

concepts are presented in Table 12. The TRA was originated to deal with only volitional 

behavior, which is directly caused by intentions to perform behavior. In other words, the 

TRA assumes that people make rational decisions about their behaviors based on 

information or beliefs regarding the target behavior. The TRA proposed that major 

determinants and predictors of the behaviors are intentions, and they are determined by 

two predictors: attitudes and subjective norms (Ajen, 1988; Fishbein & Ajzen, 1975; 

Maddux & DuCharme, 1997). The TpB on the other hand was developed to predict non- 
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Figure 10. Conceptual Models of TpB, ERE, and MPMT 
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Behavioral 
Beliefs

Normative 
Beliefs

Control 
Beliefs

Attitudes

Subjective 
Norms

Perceived 
Behavioral 
Controls

Intention Behavior

(b) Expanded Rational Expactations Model (Sapp, 1991)

Nutritional 
Knowledge

Beliefs about 
Health and 

Diet

Opinions of 
Significant 

Others

Social 
Acceptability

Attitude

Subjective 
Norm

Intention Behavior

(c) The Modified Protection Motivation Theory Model 

Severity

Vulnerability

Response -
Efficacy

Self -
Efficacy

Intention Behavior



 Texas Tech University, Oak-Hee Park, August 2010 
 

 

141 
 

Table 12. Definitions of Concepts of TpB, ERE, and MPMT  

Concepts Definition 
TpB  
    Behavioral Beliefs 

    (Ajzen & Fishbein, 1980) 
 

 

A combination of what a person thinks about the 
behavior under investigation and his/her positive or 
negative evaluation of the outcomes that are possible 
if he/she engages in that behavior 
 

    Normative Beliefs 

    (Ajzen, 2006) 
Beliefs about normative expectations of others and 
motivation to comply with these expectations 
 

    Control Beliefs 
    (Ajzen, 2006) 

Beliefs about the presence of factors that may 
facilitate or impede performance of the behavior of 
interest and perceived power of these factors 
 

    Attitude 
    (Ajzen, 2006) 

A person’s overall evaluation of performing the 
behavior of interest in question 
 

    Subjective Norm 
    (Ajzen & Fishbein, 1980) 

A person’s belief about what most other people who 
are important to them think about performing the 
behavior in question 
 

    Perceived Behavioral Controls 
    (Ajzen & Madden, 1986) 
 
    Intention 
    (Swan, 1981) 
     
    Behavior 
    (Ajzen, 2006) 
     

A person’s beliefs as to how easy or difficult 
performance of the behavior is likely to be 
 
An individual’s anticipated or planned future 
behavior 
 
A manifest, observable responses in a given situation 
with respect to a given target 
 

ERE  
    Nutrition Knowledge 
    (Brucks, 1985) 

The level of correct or incorrect recall an individual 
displays in relation to the behavior under 
investigation 
 

    Beliefs about Health and Diet 

     (Ajzen & Fishbein, 1980) 
 

A combination of what a person thinks about the 
behavior under investigation and his/her positive or 
negative evaluation of the outcomes that are possible 
if he/she engages in that behavior 
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Table 12. Continuded 

Concepts Definition 
    Opinions of Significant Others 

    (Ajzen, 2006) 
Beliefs about normative expectations of others and 
motivation to comply with theses expectations 

    Social Acceptability 
    (Sapp & Harrod, 1989) 

Conceptualization of a generalized reference group 
that reflects opinions of a larger social system 
 

    Attitude 
    (Ajzen, 2006) 

A person’s overall evaluation of performing the 
behavior of interest in question 
 

    Subjective Norm 
    (Ajzen & Fishbein, 1980) 

 
 
    Intention 
    (Swan, 1981) 
 
    Behavior 
    (Ajzen, 2006) 

A person’s belief about what most other people who 
are important to them think about performing the 
behavior in question 
 
An individual’s anticipated or planned future 
behavior 
 
A manifest, observable responses in a given situation 
with respect to a given target 
 

MPMT  
    Severity 
    (Maddux & DuCharme,1997) 

The degree of physical harm, psychological harm, 
social threats, economic harm, dangers to others 
rather than oneself, and even threats to other species  
 

    Vulnerability 
    (Rogers, 1975) 

The conditional probability that the event will occur 
provided that no adoptive behavior is performed or 
there is no modification of an existing behavioral 
disposition 
 

    Response–efficacy 
    (Rogers, 1975) 

The belief that the adaptive response will be 
effective in preventing harm  
 

    Self–efficacy 
    (Rogers, 1983) 

The perceived ability of an individual to perform the 
coping responses 
 

    Intention 
    (Swan, 1981) 

An individual’s anticipated or planned future 
behavior 
 

    Behavior 
    (Ajzen, 2006) 

A manifest, observable responses in a given situation 
with respect to a given target 
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volitional behaviors by adding perceived behavioral control including past experience, 

confidence in subjective judgment of control, availability of a detailed plan of action, and 

general self-knowledge as a third predictor of intentions (Ajen, 1988; Shumaker, Schron, 

Ockene, & McBee, 1998).   

 Although the TRA has been applied to various topics (Ryu & Jang, 2006; Tsai, 

Chin, & Chen, 2010), the limitation is the assumption that the behavior to be predicted 

should be under volitional control (Lam & Hsu, 2004; Maddux & DuCharme, 1997). 

However, not all the human behavior is under intentional behavior through deliberate 

cognitive process at the moment of the behavior. Human behavior is often the product of 

automatic habit, such as everyday language and health psychology, and few behaviors are 

under complete control (Maddux & DuCharme, 1997). 

 The TpB considers non-volition control to predict behavior by adding perceived 

behavioral control (Ajzen, 1988, 1991). Lam and Hsu (2004) emphasized that “inclusion 

of perceived behavioral control provides information about the potential constraints on 

the action as perceived by the actor. Thus, TpB postulates that a behavior is directly 

predicted by the intention to perform and indirectly by the perceived control when the 

behavior is not under complete volitional control” (p.467). In short, the TpB is more 

suitable when the probability of success and actual control over performance of behavior 

are less than perfect (Shumaker et al., 1998). 

 Because of the similarities of basic conceptual components, the TRA and the TpB 

are not considered as different models (Maddux & DuCharme, 1997). However, the TpB 

includes major components of other health behavior models, so that it provides several 

advantages as a good vehicle of an integrated model.  First, perceived behavioral control 
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of the TpB includes the notion of self-efficacy which is a judgment concerning one’s 

ability to conduct a behavior or course of action. Second, perceived social norm in the 

TpB is not featured prominently in the other models. Third, the requirement for definition 

and measurement of attitudes about the behavior incorporates outcome expectancy and 

outcome value in its assessment of beliefs about expected consequences and the 

importance of those consequences. Last, the TpB has the intention that one plans to do 

what one says. Intention (or behavioral intention) is a good predictor of behavior 

(Maddux & DuCharme, 1997). 

 The TpB has been applied to investigate health-related behavior (Ajzen & 

Fishbein, 1980), and some studies exploring food-related behaviors have used the TpB. 

Those studies included the use of dietary supplements by women (Conner, Kirk, Cade, & 

Barrett, 2001), healthy eating (Conner, Norman, & Bell, 2002), purchasing genetically 

modified foods (Cook, Kerr, & Moore, 2002), dairy product intake of older adults (Kim, 

Reicks, & Sjoberg, 2003), purchasing novel foods enriched with omega-3 fatty acids 

(Patch et al., 2005a, b), and willingness to try functional foods and vitamin supplements 

(O'Connor & White, 2010). Patch et al. (2005b) stressed that the TpB is appropriate to 

explain consumers’ behavior in regard to food selection. In their study of functional food 

consumption, using the TpB model provided a high level of variance (72.5%) in the 

intention to use omega-3 enriched foods (Patch et al., 2005b).  

The majority of previous studies using the TpB have explained purchasing 

intentions rather than behavior (Godin & Kok, 1996). As mentioned above, behavioral 

intention is a good predictor of behavior, but measuring behavior itself provides the 

ultimate answer for the topic under study (Conner, Norman, & Bell, 2002). Thus, both 
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behavioral intention and behavior of consuming functional foods were measured in this 

study. 

 Expanded rational expectations model. Sapp and Harrod (1989) investigated the 

impact of social acceptability on intention to eat beef and created the Expanded Rational 

Expectations Model (ERE) based on the TRA. The ERE model includes two additional 

constructs, social acceptability and knowledge (Figure 1 & Table 1). The social 

acceptability construct derives from Shibutani’s (1955) conceptualization of a 

generalized reference group. The generalized reference group represents opinions of the 

larger social system (Shibutani, 1955). The construct has been proposed as a measure of 

examining its effects in relation to the measure of attitudes and significant others (Sapp & 

Harrod, 1989).  The ERE assumes that the knowledge construct is a significant factor in 

influencing behavior (Sapp & Harrod, 1989), and it has relationships with knowledge, 

attitude, and behavior (Gussow & Contento, 1984; Sapp, 1991).  

Sapp and Harrod’s (1989) research concluded that consumer food choices are 

subject to popular opinion and knowledge. Further, adopting the ERE model helps in the 

understanding of the social aspects of consumer food choice behaviors. The ERE model 

has been applied to explain food consumption behaviors (Adams, Hoover, Arnett, & 

Thompson, 2000; Liu, 2007). Adams et al. (2000) adapted Sapp’s (1991) ERE model and 

created the Expanded Rational Expectations Intention (EREI) model to investigate 

consumers’ intention to try innovative meat products, namely emu meat products, in a 

restaurant setting. The results of the study confirmed that social acceptability of the EREI 

model was a significant predictor of attitudes, subjective norm, and intention, while the 

knowledge construct did not clearly support the EREI model (Adams et al., 2000). Liu 
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(2007) studied U.S. college students’ organic food consumption behavior by comparing 

three behavioral models, the ERE, the TpB, and the TRA. The research concluded that 

the ERE model has a better capability of predicting college students’ organic food 

consumption behavior (Liu, 2007).   

 Modified protection motivation theory. The Protection Motivation Theory (PMT) 

was originally proposed in 1975 and used the Health Belief Model’s emphasis on the 

cognitive processes mediating attitudinal and behavioral change to provide conceptual 

clarity to the understanding of fear appeals (Prentice-Dunn & Rogers, 1986; Rogers, 

1975). In 1983 the PMT was revised as a complete description of theory, consisting of 

three cognitive processes: sources of information, cognitive mediating process, and 

coping modes.  

The PMT has been widely applied to health-related behaviors, such as reducing 

alcohol consumption, enhancing healthy life styles, enhancing diagnostic health 

behaviors, and preventing diseases. In these studies it has been utilized as a theoretical 

background to influence and predict health behavior through health education 

intervention (Boer & Seydel, 1996). However, the application of PMT has not been 

limited to health-related behaviors. It has been used to understand how people choose to 

behave when they are faced with various threats including nuclear war, food safety, 

crime, political election, and energy conservation (Floyd, Prentice-Dunn, & Rodgers, 

2000; Schafer et al., 1993). Moreover, it has been used to examine specific food choice 

behavior that can predict consumer’s consumption behavior. For instance, Cox et al. 

(2004) used the PMT model to investigate consumers’ reactions to dietary supplements 

and functional foods to offset cognitive functional limitations.  
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In this study, the Modified PMT (MPMT) model was established based on 

Rogers’ (1983) PMT model and used to assess adult consumers’ consumption behavior 

with regard to functional foods (Figure 1). The MPMT model uses two cognitive 

processes: threat appraisal, which includes severity of the threats (Severity) and the 

perceived probability that the threat will occur (Vulnerability) and coping appraisal, 

which includes the perceived ability of a coping behavior to remove the threat (Response-

efficacy) and the individual’s perceived ability to carry out the coping modes (Self-

efficacy).  

In the MPMT model, the outcome of the threat and coping appraisal is the 

intention to initiate, continue, or inhibit the applicable adaptive responses. Intention was 

used because intentions accurately predict behavior if intentions are measured at the same 

level of specificity and the intentions remain stable (Ajzen & Fishbein 1980; Fishbein & 

Ajzen, 1975; Prentice-Dunn & Rogers 1986). Behavior was used as a final variable, and 

it was attenuated from intention.  

Method 

Instrument development. The survey questionnaire for this study was developed 

based on previous food consumption research survey questionnaires (Cox et al., 2004; 

Liu, 2007; Riveria, 2004; Roman-Shriver & Hoover, 1998). Based on the purpose of this 

study, fourteen theory constructs were adapted from the TpB, ERE, and MPMT models. 

The number of constructs is smaller than the total number of all the constructs of three 

models because constructs share some concepts with the same definition but different 

names. The constructs were severity, vulnerability, response-efficacy, self-efficacy, 

nutritional knowledge (objective and subjective), beliefs, significant others, social 
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acceptability, control beliefs, attitude, subjective norms, intention, perceived behavioral 

control, and behavior (frequency of functional foods consumption).  

Measurements. Each construct’s measurement, such as types of items, numbers 

of items, score range, sources, and the meaning of high scores are explained in Table 13. 

Except for the measurement of nutrition knowledge, the scales were adapted from 

previous studies with some changes in wording to reflect the current study’s purpose. 

The definition of functional food from Lee, Georgiou, and Raab (2000) was given 

at the beginning of the survey to prevent participants’ misunderstanding. Demographic 

information was obtained from participants at the end of the questionnaire: age, gender, 

ethnicity, education level, income level, participants’ current health condition, experience 

of functional food usage, and participant’s awareness of functional food before the 

survey. 

Behavioral beliefs. The behavioral beliefs scale (or beliefs about health and diet) 

consisted of two subscales, strength and evaluation, and each scale had 8 items (Ajzen, 

2006; Ajzen & Fishbein, 1980). The items of strength and evaluation scales corresponded 

to each other. That is, items of strength measured the extent to which respondents agree 

to the statements regarding specific benefits of foods which are helpful to their health 

(e.g., “Eating functional foods improves my heart health.”) on a 7-point Likert scale (-3 = 

strongly disagree to 3 = strongly agree) while evaluation items asked respondents to 

evaluate the outcome of consuming functional foods with specific benefits which were 

mentioned in strength items (e.g., “Eating foods that improve my heart health is…”) on a 
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Table 13. Summary of Measurements 

Constructs Type 
Number 
of Items 

Score 
Range Sources Meanings of Higher Scores 

TpB      
   Behavioral Beliefs1 Likert and 

semantic 
differential 
 

16 -3 to +3 Ajzen (2006) 
Ajzen & Fishbein (1980) 
 

Higher level of positive health 
beliefs  
 

   Normative Beliefs2 Likert 12 -3 to +3 Ajzen (2006) 
Ajzen & Fishbein (1980) 

Higher level of support from 
significant individuals 
 

   Control Beliefs   Likert 8 -3 to +3 Ajzen (2006) Higher level of the control factor 
will occur 
 

   Attitude Semantic 
differential 
 

6 -3 to +3 Ajzen (2006) Higher level of favorable attitude 

   Subjective Norm Likert 2 -3 to +3 Ajzen (2006) 
Sapp & Harrod (1989) 

Higher level of influence from 
both significant others and social 
acceptability  
 

   Perceived   
   Behavioral Controls 

Likert 2 -3 to +3 Ajzen (2006) 
Ajzen & Madden (1986) 

Higher level of perceived 
capability and controllability 
 

   Intention Likert 3 1 to 7 Ajzen (2006) 
 

Higher level of intention  
   Behavior Likert 5 1 to 7 Ajzen (2006) Higher level of frequent 

consumption 
 
ERE 

     

   Nutrition  
   Knowledge 
 

Multiple choice 23 0 - 23  Higher level of knowledge  

   Beliefs about Health  
   and Diet1 

Likert and 
semantic 
differential 
 

16 -3 to +3 Ajzen & Fishbein (1980) 
Ajzen (2006) 

Higher level of positive health 
beliefs  
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Table 13. Continuded 

Constructs Type 
Number 
of Items 

Score 
Range Sources Meanings of Higher Scores 

   Opinions of   
   Significant Others2 
 

Likert 12 -3 to +3 Ajzen & Fishbein (1980) 
Ajzen (2006) 

Higher level of support from 
significant individuals 
 

   Social Acceptability Likert 12 -3 to +3 Ajzen & Fishbein (1980) 
 

Higher level of support from 
social groups 
 

   Attitude 
 
 

Semantic 
differential 

6 -3 to +3 Ajzen (2006) Higher level of favorable attitude 

   Subjective Norm 

 
 

Likert 2 -3 to +3 Ajzen (2006) 
Sapp & Harrod (1989) 

Higher level of influence from 
both significant others and social 
acceptability  

   Intention Likert 3 1 to 7 Ajzen (2006) 
 

Higher level of intention  
   Behavior Likert 5 1 to 7 Ajzen (2006) Higher level of frequent 

consumption 
MPMT      
   Severity Likert 3 1 to 7 Cox et al. (2004) Higher level of perceived 

severity of health threats 
 

   Vulnerability Likert 3 1 to 7 Cox et al. (2004) Higher level of vulnerability of 
health threats 
 

   Response-Efficacy Likert 3 1 to 7 Cox et al. (2004) Higher level of efficacy of the 
proposed protective behavior  
 

   Self-Efficacy Likert 2 1 to 7 Cox et al. (2004) Higher level of perceived ability 
to perform the coping responses 

   Intention Likert 3 1 to 7 Ajzen (2006) 
 

Higher level of intention  
   Behavior Likert 5 1 to 7 Ajzen (2006) Higher level of frequent 

consumption 
Note.  1 Behavioral Beliefs in TpB and Beliefs about Health and Diet in ERE used the same items. 

2 Normative Beliefs in TpB and Opinions of Significant Others in ERE used the same items.  
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7-point semantic differential scale (-3 = extremely bad to 3 = extremely good).  The 

corresponding items in each scale were multiplied together to produce eight scores. These 

eight scores (-9 to +9) were used as indicators of the behavioral beliefs construct. 

Normative beliefs. The normative beliefs scale (or opinions of significant others) 

had two subscales (Ajzen, 2006; Ajzen & Fishbein, 1980): strength (6 items) and 

motivation to comply (6 items). The items of strength and motivation to comply scales 

corresponded to each other. For example, items of strength measure opinions of 

respondents’ significant others about functional foods consumption (e.g., “My mother 

thinks I should consume functional foods.”), and motivation to comply items asked 

respondents to indicate the extent to which they usually comply to the requests of 

significant others (e.g., “In general, I do what my mother thinks I should do.”) on a 7-

point Likert scale (-3 = strongly disagree to 3 = strongly agree).  The corresponding items 

in each scale were multiplied together to produce six scores. These six scores (-9 to +9) 

were used as indicators of the normative beliefs construct. 

Control beliefs. The control belief scale had two subscales (Ajzen, 2006): strength 

(4 items) and power (4 items). The items of the two subscales corresponded to each other. 

For instance, items of strength measured the extent to which respondents agree to the 

statements regarding factors that may facilitate or impede consumption of functional 

foods (e.g., “I expect that my income level will affect my consumption of functional foods 

next month.”) and items of control belief power asked respondents to indicate how much 

these factors would influence actual consumption of functional foods (e.g., “My income 

level would make it difficult for me to consume functional foods next month.”) on a 7-

point Likert scale (-3 = strongly disagree to 3 = strongly agree).  The corresponding items 
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in each scale were multiplied together to produce four scores. These four scores (-9 to +9) 

were used as indicators of the control beliefs construct. 

Attitude. The attitude scale (Ajzen, 2006) included six items measuring 

respondents’ attitude toward consumption of function foods using 6-point semantic 

differential scales (e.g., 1 = good to 6 = bad, 1 = unpleasant to 6 = pleasant). Certain 

items were reverse coded so that higher scores mean higher levels of positive attitude.  

Subjective norm. The subjective norm scale (2 items) measures how much 

respondents comply with significant others (Ajzen, 2006; Sapp & Harrod, 1989). The 

items were “Most people whose opinions I value think I should consume functional 

foods” and “Most people who are important to me consume functional foods” (-3 = 

strongly disagree to 3 = strongly agree). 

Perceived behavioral controls. The perceived behavioral controls scale (Ajzen, 

2006; Ajzen & Madden, 1986) included two items: one item measured capability (“If I 

want to, I could consume functional foods next month.”) and the other controllability (“It 

is mostly up to me whether or not I consume functional foods next month.”) on a 7-point 

Likert scale (-3 = strongly disagree to 3 = strongly agree). The scores of two items were 

multiplied to produce one score (-9 to +9). 

Nutrition knowledge. An objective nutrition knowledge scale was developed by 

the researcher because there were not appropriate nutrition knowledge scales for the 

purpose of this study. It was developed on the basis of intensive literature reviews (e.g., 

Converse & Presser, 1986; Drichoutis, Lazaridis, & Rodolfo M. Nayga, 2005; IFIC.org, 

2000, 2007b; Jong et al., 2003; Lee et al., 2000; Parmenter & Wardle, 1999; Sapp, 1991; 

Sapp & Jensen, 1997; Wardle, Parmenter, & Waller, 2000). A total of 35 items was 
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developed. The objective nutrition knowledge scale included two parts. Part 1 (19 items) 

focused on nutrition knowledge for certain health benefits of functional nutrients and on 

nutrition facts based on the characteristics of functional foods with input from the Sapp 

(1991) and Adams (1998) studies. They recommended that knowledge questions should 

be specific and directly related to what the model is measuring or predicting in order to 

measure individuals’ knowledge (Adams, 1998; Sapp, 1991). Part 2 (16 items) included 

general nutrition knowledge questions which related to diet and health.  

 These 35 multiple-choice questions of objective nutritional knowledge were 

administered to 50 individuals to ensure the reliability and validity of the scale. Half of 

the respondents (N = 26) were selected based on their experiences with nutrition classes, 

and the other half (N = 24) did not have any formal education about nutrition at the 

college level. Of these original 35 items, 23 items were selected for the current study 

based on criterion validity, item difficulty, item discrimination, and internal consistency 

as suggested by Kline (1986). The criterion validity was confirmed because the two 

groups of respondents scored significantly different on the scale. Items which were 

answered correctly more than 80% of responses (too easy) or fewer than 20% of 

responses (too difficult) were removed. Next, correlation coefficients between each item 

and scale score (the sum of correct answers) were examined to ensure item 

discrimination. Kline (1986) suggests that items with correlation coefficients lower than 

.20 be removed. However, after examining Cronbach’s alphas of each item, some items 

with correlation coefficients of .17 were retained. Finally, 23 items were selected for this 

study with a Cronbach’s alpha of .80. 
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 Social acceptability. The social acceptability scale (Ajzen & Fishbein, 1980) had 

two subscales: strength (6 items) and motivation to comply (6 items). The items of the 

strength and motivation to comply scales corresponded to each other. Items of strength 

measured opinions of social groups about functional foods consumption (e.g., “Consumer 

groups advocate that I should consume functional foods.”) and motivation to comply 

items asked respondents to indicate the extent to which they usually comply to the social 

groups mentioned in strength items (e.g., “In general, I do what consumer groups 

advocate.”) on a 7-point Likert scale (-3 = strongly disagree to 3 = strongly agree).  The 

corresponding items in each scale were multiplied together to produce six scores. These 

six scores (-9 to +9) were used as indicators of the social acceptability construct. 

Severity. To measure severity, two items from Cox and colleagues’ (2004) study 

were modified, and one item was developed by the researchers (e.g., “Diseases are 

severe conditions.”). All items were anchored by 7-point Likert scales (1 = strongly 

disagree to 7 = strongly agree). 

Vulnerability. Vulnerability (Cox, et al., 2004) was measured by three items (e.g., 

“Compared to the average person in my age group, my risk of developing diseases is 

high.”). The items were anchored by 7-point Likert scales (1 = strongly disagree to 7 = 

strongly agree). 

Response-efficacy. Response-efficacy was assessed using three items which were 

modified from items in Cox and colleagues’ (2004) study (e.g., “In my opinion, a diet 

that includes functional foods could counteract diseases.”). All items were anchored by 

7-point Likert scales (1 = strongly disagree to 7 = strongly agree). 
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Self-efficacy. Two items, which were revised from items in Cox and colleagues’ 

(2004) study, were used to measure self-efficacy (e.g., “I am able to consume functional 

foods.”). All items were anchored by 7-point Likert scales (1 = strongly disagree to 7 = 

strongly agree).  

Intention. Intention (Ajzen, 2006) was assessed by three items (e.g., “I intend to 

consume functional foods next month in all food consumption settings.”). These items 

were also anchored by 7-point Likert scales (1 = strongly disagree to 7 = strongly agree).  

Behavior. To measure behavior construct, five items were used (Ajzen, 2006). 

Participants were asked to indicate the frequencies of functional foods in different  

settings (e.g., restaurants and home) using a 7-point Likert scale (1 = never to 7 = 

everyday). 

Pretest and Pilot Studies. Before the final administration of the survey, the 

instrument was evaluated by five experts on research and survey development, ten 

members of the target population, and ten students from a Southwestern university. The 

total number of the pretest respondents was 25. For the evaluation of the initial 

questionnaire, the 25 pretest respondents completed a two-part evaluation form. The first 

part consisted of questions asking participants about understanding of survey questions, 

difficulty of survey questions, and interest and attention related to the survey questions. 

The second part was concerned with the questionnaire as a whole. The respondents were 

asked to evaluate flow and naturalness of the sections, the order of questions, skip 

patterns, timing, overall respondent interest and attention, and respondents’ well-being 

(Converse & Presser, 1986). The initial questionnaire was modified after reviewing the 

results of the pretest. 
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Next, a series of pilot studies was conducted. In pilot study 1, a convenience 

sample of 93 adults in the local area, such as church members or shoppers in local 

markets, was obtained. Except for behavior (Chronbach’s alpha = .46) and severity 

(Chronbach’s alpha = .63) constructs the reliabilities of measurements (Chronbach’s 

alpha) were above the suggested cut-off score of .70. Thus, it was decided that revision of 

some items and a second pilot test were necessary to ensure the reliabilities of the two 

constructs. Before the second pilot test, two behavior items with low reliability statistics 

were deleted, and five new items were created to investigate where consumers really 

consume functional foods and how often they consume them. For the severity construct, 

one statement with the lowest reliability statistics was deleted, and two new statements 

were added. The new survey was administered to a convenience sample of 86 adults 

recruited from the local area. The reliabilities of measurements were all above .74, 

indicating internal consistency (Nunnally, 1978).  

Sample. The study sample was a self-selected convenience sample consisting of 

students, faculty, and staff members at a Southwestern university. The survey was 

conducted by an online survey. Qualtrics software program (Qualtrics, Inc, 2010) was 

used to administer the online survey. Electronic advertisements with the URL link to the 

online survey were sent out using the university’s daily email announcement. A total 

number of 536 respondents participated in the online survey, and 483 respondents 

completed the survey. Among 483 completed responses, 18 responses were deleted 

because of partial completion. Thus, 465 responses were used for data analysis.  

The respondents of this study were 74.9% female and 25.1% male. The ages 

were: 43.7% between 18 to 24 years, 24.7% between 25 to 34 years, and 30.7% older 
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than 35 years but less than 64 years. The predominant ethnic group of this study was 

White (67.4%), followed by Asian/Pacific Islander (13.6%), and Hispanic (12.3%). The 

majority of the respondents (65.2%) completed at least some college or 4 years of college 

education, and 29.3% had a master’s degree and beyond. The majority of the respondents 

(71.1%) reported that they did not have health problems. However, 29% of the 

respondents reported having health problems, and their health problems were motivating 

factors for purchasing functional foods (71.4%). Current functional foods consumers 

comprised 75.9% of the respondents. About 56.4% of the respondents had taken 

nutrition-related classes. 

Data analysis. To compare the three models, the goodness-of-fit indices from 

structural equation modeling (SEM) of each model were obtained using AMOS 16 

(Arbuckle, 2007). There were two steps of data analysis based on the recommendations 

by Anderson and Gerbing (1998). First, a series of confirmatory factor analyses (CFA) 

were conducted in order to assess the measurement model of each theoretical model. 

Then structural equation models were conducted to obtain the goodness-of-fit indices of 

three models. The indices were compared to decide which of the three models best fit the 

data.    

Next, a series of k-means cluster analyses with different solutions were conducted 

to identify mutually exclusive groups of participants based on the constructs of the 

chosen theory model using SPSS 17.0 (SPSS Inc, 2007). Scale scores of each construct 

were obtained by averaging items scores and then were standardized into z-scores before 

use in cluster analyses to control for differences in scaling among variables and to 

maximize cluster solutions (Norusis, 2010). The cluster sizes and a calculation of an 
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ANOVA with a Bonferroni adjustment were examined to decide the best cluster solution 

(Kirk, 1995). To confirm the cluster solution, a discriminant analysis was conducted 

(Green & Salkind, 2003). 

Results 

Measurement models. Three measurement models were assessed using 

confirmatory factor analyses (CFA) with maximum likelihood estimation. Standardized 

factor loadings, item reliabilities, Cronbach’s alphas, average variance extracted (AVE), 

and fit indices were used to verify whether the items of each model reliably measured the 

constructs within the model.  

Measurement model of TpB. The measurement model of TpB did not include the 

perceived behavioral controls concept because it was an indicator rather than a construct 

in the SEM model. The initial CFA revealed that one item from the beliefs construct 

(“Eating functional foods helps me lose weight.”) had factor loading higher than .40 (.63) 

but a low item reliability (.39). Thus, the item was deleted. One item of the normative 

beliefs construct (“My children think I should consume functional foods.”) also showed 

factor loading higher than .40 (.56) but a low item reliability (.31). Thus, this item was 

deleted. One item from the control beliefs construct (“I expect that my income level will 

affect my consumption of functional foods next month.”) had a low factor loading and a 

low item reliability (.32, and .11, respectively). One item of the same construct had factor 

loading higher than .40 (.56), but a low item reliability (.32). Therefore, the two items 

were deleted from the control beliefs scale. From the attitude construct, one item (“For 

me consuming functional foods is harmful/beneficial.”) showed a factor loading lower 

than .40 (-.23) and a low item reliability (.06). Another item of the attitude construct 



 Texas Tech University, Oak-Hee Park, August 2010 
 

 

159 
 

(“For me consuming functional foods is enjoyable/unenjoyable.”) had a high 

standardized factor loading but a low item reliability (.61, and .37, respectively). 

Therefore, the two items were deleted from the original scale. Three items of the behavior 

construct (“Frequency of functional foods consumption at cafeteria,” “Frequency of 

functional foods consumption at home,” and “Frequency of functional foods consumption 

at other settings.”) showed low standardized factor loadings (.42, .36, and .60, 

respectively) and/or low item reliabilities (.18, .12, and .36, respectively) and, thus, were 

removed from the scale. 

After the items were removed, a second CFA was conducted, and average 

variance extracted (AVE), composite reliabilities and Cronbach’s alphas were obtained 

(Table 3). Cronbach’s alphas of all constructs, except behavior construct (Cronbach’s 

alphas = .53), were higher than .70, indicating an acceptable level of internal consistency 

(Nunnally, 1978): .96 for behavioral belief, .86 for normative beliefs, .76 for control 

beliefs, .84 for attitudes, .72 for subjective norms, .81 for perceived behavioral controls 

(not shown in Table 3), .94 for intention, and .53 for behavior. 

All item reliabilities (Table 14), except for the three items (NB4, A2, and BH1), 

showed an acceptable level of convergent validity (.40 to .87) suggested by Hair, 

Anderson, Tatham, and Black (1998). The standardized factor loadings ranged from .52 

to .93. The composite reliabilities of constructs ranged from .52 to .91. The composite 

reliabilities of constructs were .85 for behavioral belief, .66 for normative beliefs, .76 for 

control beliefs, .72 for attitudes, .71 for subjective norms, .91 for intention, and .52 for 

behavior. These values indicate adequate internal consistency of multiple indicators for 

each construct in the model because composite reliabilities exceed .50 (Fornell & 
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Larcker, 1981). Because all AVE were greater than .50, convergent validity was 

confirmed (Fornell & Larcker, 1981): .87 for behavioral belief, .73 for normative beliefs, 

.80 for control beliefs, .77 for attitudes, .76 for subjective norms, .92 for intention, and 

.63 for behavior. 

Discriminant validity was confirmed by comparing AVE of each construct with 

the squared variance which it shares with other constructs. All AVE exceeded the squared 

correlation coefficients between constructs (Fornell & Larcker, 1981). 

The overall model fit was statistically assessed using several goodness-of-fit 

indices. The ratio of chi-square statistics to the degree of freedom was 3.43 (χ2 = 872.38, 

df = 254, p <.001). Good fits of the model are indicated when the normed chi-square is 

less than 3 (Browne & Cudeck, 1993; Bearden et al., 1982; Kline, 2005). In addition, 

good fits are obtained when CFI and NNFI are close to .95, NNFI is greater than .95, and 

RMSEA is less than .06 (Hu & Bentler, 1999). The ratio of chi-square statistics to the 

degree of freedom and fit indices (CFI =.92; NNFI =.90; RMSEA = .07) of the 

measurement model of TpB indicated an acceptable fit to the data. 
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Table 14. Measurement Properties of Latent Constructs of TpB 

 
Note. AVE = average variance extracted; TpB = Theory of Planned Behavior. 
 

Measurement model of ERE. The concept of nutrition knowledge was not 

included in the measurement model of ERE because it was an indicator rather than a 

construct in the SEM model. One item of the beliefs construct (“Eating functional foods 

Factors 

Chronbach’s 
Alphas 

Standardized 
Factor 

Loadings 

Item 
Reliabilities 

Composite 
Reliabilities AVE 

Behavior belief .96   .85 .87 
BB1  .87 .76   
BB2  .85 .73   
BB3  .89 .80   
BB4  .88 .78   
BB5  .78 .61   
BB6  .90 .81   
BB7  .90 .80   

Normative belief .86   .66 .73 
NB1  .85 .72   
NB2  .87 .76   
NB3  .65 .42   
NB4  .61 .37   
NB5  .65 .42   

Control belief .76   .76 .80 
CB1  .67 .45   
CB2  .92 .84   

Attitude .84   .72 .77 
A1  .86 .73   
A2  .63 .39   
A3  .79 .63   
A4  .80 .64   

Subjective norm .72   .71 .76 
SN1  .89 .79   
SN2  .64 .40   

Intention .94   .91 .92 
I1  .93 .86   
I2  .90 .80   
I3  .93 .86   

Behavior .53   .52 .63 
BH1  .52 .28   
BH2  .73 .53   
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helps me lose weight.”) was deleted because the item had factor loading higher than .40 

(.63), but a low item reliability (.39). One item of the significant others construct (“My 

children think I should consume functional foods.”) also had factor loading higher than 

.40 (.56), but a low item reliability (.31). Thus, this item was removed from the original 

scale. Three items of the social acceptability construct (“Health care professionals 

recommended that I should consume functional foods,” “The food industry conveys that I 

should consume functional foods,” and “Celebrities suggest that I should consume 

functional foods.”) were removed. The first item had a standardized factor loading lower 

than .40 (.34), and the item reliability was .12. Two other items showed factor loadings 

higher than .40 (.61 and .48, respectively) but low item reliabilities (.37, and .23, 

respectively). From the attitude construct, one item (“For me consuming functional foods 

is harmful/ beneficial.”) showed a factor loading lower than .40 (-.23) and a low item 

reliability (.06). Another item of the attitude construct (“For me consuming functional 

foods is enjoyable/ unenjoyable.”) had a high standardized factor loading but a low item 

reliability (.61, and .37, respectively). Therefore, the two items were deleted. Three items 

of the behavior construct (“Frequency of functional foods consumption at cafeteria,” 

“Frequency of functional foods consumption at home,” and “Frequency of functional 

foods consumption at other settings.”) showed low standardized factor loadings (.42, .36, 

and .60, respectively) and/or low item reliabilities (.18, .12, and .36, respectively). Thus, 

these three items were removed from the scale. 

After items were removed, a second CFA was conducted. Average variance 

extracted (AVE), composite reliabilities and Cronbach’s alphas were obtained (Table 15). 

Cronbach’s alphas of all constructs indicated an acceptable level of internal consistency 
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Table 15. Measurement Properties of Latent Constructs of ERE Model  
 

 
Note. AVE = average variance extracted; ERE = Expanded Rational Expectations. 
 
  

Factors 

Chronbach’s 
Alphas 

Standardized 
Factor 

Loadings 

Item 
Reliabilities 

Composite 
Reliabilities AVE 

Belief about 
Health and Diet .96   .85 .87 

BB1  .87 .76   
BB2  .85 .73   
BB3  .89 .80   
BB4  .88 .78   
BB5  .87 .61   
BB6  .90 .81   
BB7  .90 .80   

Opinions of 
Significant Others .86   .66 .73 

SO1  .85 .71   
SO2  .87 .76   
SO3  .65 .42   
SO4  .61 .37   
SO5  .65 .43   

Social 
Acceptability .73   .61 .70 

SA1  .67 .46   
SA2  .73 .53   
SA3  .68 .47   

Attitude .84   .72 .77 
A1  .86 .74   
A2  .63 .39   
A3  .79 .63   
A4  .80 .64   

Subjective Norm .72   .71 .76 
SN1  .89 .79   
SN2  .64 .40   

Intention .94   .91 .92 
I1  .93 .86   
I2  .90 .80   
I3  .93 .86   

Behavior .53   .52 .63 
BH1  .53 .28   
BH2  .72 .52   
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(Nunnally, 1978): .89 for nutritional knowledge (not shown in Table 4), .96 for beliefs 

about health and diet, .86 for opinions of significant others, .73 for social acceptability, 

.84 for attitude, .72 for subjective norm, .94 for intention, and .53 for behavior.  

Item reliabilities (Table 15), except for three items (SO4, A2, and BH1), showed 

an acceptable level of convergent validity (.40 to .86) suggested by Hair, Anderson, 

Tatham, and Black (1998). The standardized factor loadings ranged from .53 to .93. The 

composite reliabilities of constructs ranged from .52 to .91. The composite reliabilities of 

constructs were .85 for beliefs about health and diet, .66 for opinions of significant 

others, .61 for social acceptability, .72 for attitude, .71 for subjective norm, .91 for 

intention, and .52 for behavior. These values indicated an adequate internal consistency 

of multiple indicators for each construct in the model because composite reliabilities 

exceed .50 (Fornell & Larcker, 1981). All AVE were greater than .50, and convergent 

validity was confirmed (Fornell & Larcker, 1981): .87 for beliefs about health and diet, 

.73 for opinions of significant others, .70 for social acceptability, .77 for attitude, .76 for 

subjective norm, .92 for intention, and .63 for behavior.  

Discriminant validity was confirmed by comparing AVE of each construct with 

the squared variance which it shares with other constructs. All AVE exceeded the squared 

correlation coefficients between constructs (Fornell & Larcker, 1981). 

Using several goodness-of-fit indices, the overall model fit was assessed 

statistically. The ratio of chi-square statistics to the degree of freedom was 3.40 (χ2 = 

943.94, df = 278, p <.001). The fit indices were CFI = 0.92; NNFI = .89; and RMSEA = 

0.07. Thus, the measurement model of ERE also indicated an acceptable fit to the data. 
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Measurement model of MPMT. One item from the vulnerability construct 

(“People in my age group are vulnerable to disease.”) had factor loading higher than .40 

(.45), but a low item reliability (.20). Thus, the item was deleted. Three items of the 

behavior construct (“Frequency of functional foods consumption at cafeteria,” 

“Frequency of functional foods consumption at home,” and “Frequency of functional 

foods consumption at other settings.”) showed low standardized factor loadings (.41, .36, 

and .60, respectively) and/or low item reliabilities (.17, .13, and .36, respectively). Thus, 

these three items were deleted.  

After items were removed, a second CFA was conducted. This model had a 

“Heywood case.”  A Heywood case occurs when the estimated error term for a measured 

variable for a construct, in this case one of the vulnerability items, is negative or when 

estimated variances are zero due to a constraint. Thus, a third CFA was run after the 

residual of the indicator whose error term had the “Heywood case,” and one of the 

vulnerability items in this case was fixed to .005 to correct this error (Hair, Anderson, 

Tatham, & Black, 1998). Cronbach’s alphas, item reliabilities, composite reliabilities, and 

AVE of the observed items on the latent constructs also were obtained (Table 16). 

Cronbach’s alphas of all constructs except for the behavior construct (Cronbach’s 

alphas = .53), were higher than .70: .85 for severity, .85 for vulnerability, .87 for 

response-efficacy, .72 for self-efficacy, and .94 for intention.  These results indicated 

acceptable level of internal consistency (Nunnally, 1978).    

Item reliabilities, except for the one item of behavior construct (.28), showed an 

acceptable level of convergent validity (.49 to .99) suggested by Hair et al. (1998). The 

standardized factor loadings ranged from .53 to .99. The composite reliabilities of 
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constructs ranged from .51 to .91. These values indicated an adequate internal 

consistency of multiple indicators for each construct in the model because composite 

reliabilities exceed .50 (Fornell & Larcker, 1981). 

 
Table 16. Measurement Properties of Latent Constructs of MPMT  
 

Note. AVE = average variance extracted; MPMT = Modified Protection Motivation  
          Theory. 
 

Because all AVE in all six constructs were greater than .50, convergent validity 

was confirmed (Fornell & Larcker, 1981).  Discriminant validity was confirmed by 

comparing AVE of each construct with the squared variance which it shares with other 

constructs. All AVE exceeded the squared correlation coefficients between constructs 

(Fornell & Larcker, 1981). 

Factors  

Chronbach’s 
Alphas 

Standardized 
Factor 

Loadings 

Item 
Reliabilities 

Composite 
Reliabilities AVE 

Severity .85   .80 .83 
S1  .86 .74   
S2  .95 .91   
S3  .67 .45   

Vulnerability .85   .85 .87 
V1  .99 .99   
V2  .74 .54   

Response-efficacy .87   .81 .84 
RE1  .75 .57   
RE2  .91 .83   
RE3  .85 .73   

Self-efficacy .72   .70 .76 
SE1  .71 .49   
SE2  .81 .65   

Intention .94   .91 .92 
I1  .93 .86   
I2  .90 .80   
I3  .93 .86   

Behavior .53   .51 .62 
BH1  .53 .28   
BH2  .72 .52   
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The overall model fit was statistically assessed using several goodness-of-fit 

indices. The ratio of chi-square statistics to the degree of freedom was 1.42 (χ2 = 107.629, 

df = 76, p <.01), which indicates the measurement model fit the data well. In addition, the 

fit indices (CFI = 0.99; NNFI =.99; RMSEA = 0.03) of the measurement model of 

MPMT consistently indicated a good fit to the data (Browne & Cudeck, 1993; Bearden et 

al., 1982; Hu & Bentler, 1999; Kline, 2005).  

Structural model. After the three measurement models were confirmed, a series 

of structural equation modeling with a maximum likelihood estimation method were 

conducted to obtain and compare the goodness-of-fit-indices (Table 17). The indices 

indicated that MPMT model had the best fit to the data among the three theoretical 

models. Good fit of the model is indicated when the normed chi-square is less than 3 

(Browne & Cudeck, 1993; Bearden et al., 1982; Kline, 2005). In addition, good fit is 

obtained when CFI and NNFI are close to .95, NNFI was greater than .95, and RMSEA 

was less than .06 (Hu & Bentler, 1999). 

 
Table 17. Goodness-of-fit indices of TpB, ERE, and MPMT  

   
Model χ2/df CFI NNFI RMSEA 

TpB 3.40 .89 .87 .07 

ERE 3.26 .91 .89 .07 

MPMT 2.06 .97 .96 .05 

 
Note. CFI = Comparative Fit Index; NNFI = Nonnormed Fit Index; RMSEA = Root  
         Mean Square Error of Approximation; TpB = Theory of Planned Behavior; ERE =  
         Expanded Rational Expectations Model; MPMT = Modified Protection Motivation  
         Theory.  
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Figure 11 presents the structural diagram of the MPMT model. The structural 

diagrams of the TpB and ERE are presented in the Appendix F and G. Solid lines within 

the model represent statistically significant relationships, and dashed lines represent 

nonsignificant relationships among the exogenous (severity, vulnerability, response- 

efficacy and self-efficacy) and endogenous (intention and behavior) latent variables 

tested. The hypothesized relationships between severity and intention (Hypothesis 1a) 

and severity and behavior (Hypothesis 1b) were not supported (β = .06, Critical Ratio = 

1.45: β =.08, Critical Ratio = 1.23, respectively). The hypothesized relationships between 

vulnerability and intention (Hypothesis 2a) and vulnerability and behavior (Hypothesis 

2b) were also not supported (β = .03, Critical Ratio = .63: β = -.11, Critical Ratio = -1.83, 

respectively). The relationship between response-efficacy and intention to consume 

functional foods (β = .23, Critical Ratio =-3.82, p < .001) was significant, showing that 

response-efficacy is a significant predictor for intention to consume functional foods. 

Thus, Hypothesis 3a was supported. However, the standardized path coefficient from 

response-efficacy to behavior (Hypothesis 3b) was not significant (β = -.17, Critical Ratio 

= -1.92), indicating that response-efficacy is not a significant predictor of behavior. The 

parameter estimates for the paths from self-efficacy to intention (β = .43, Critical Ratio = 

6.0, p < .001) and to behavior (β =.28, Critical Ratio = 2.54, p < .05) were both 

significant, which supported Hypotheses 4a and 4b. These estimates represented the 

greatest standardized parameter estimates among all paths in main components of PMT, 

indicating that self-efficacy is the most effective factor with regard to intention as well as 

the actual consumption of functional foods. The path from intention to behavior (β = .29, 

Critical Ratio = 3.23, p < .001) was significant. Thus, Hypothesis 5 was supported. In 
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other words, if an individual has a high level of behavioral intention to consume 

functional foods, he/she is more likely to purchase and to eat functional foods at different 

food consumption settings. The correlation between severity and vulnerability (r = .08, 

Critical Ratio = 1.64) was not significant although there was a significant correlation 

between response-efficacy and self-efficacy (r = .59, Critical Ratio = 8.63, p < .001). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. S = Severity; V = Vulnerability; RE = Response-efficacy; SE = Self-efficacy; I =  
         Intention; BH = Behavior; MPMT = Modified Protection Motivation Theory.                 
         Hypothesis supported;             Hypothesis not supported. * p <.05, *** p <.001. 
 

Identifying consumer profiles. Next, a series of k-means cluster analyses was 

conducted to decide the best cluster solution to identify functional food consumer profiles 

based on MPMT constructs. The scale scores were obtained by averaging item scores and 
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Figure 11. Structural Relationships among Latent Constructs in the MPMT  
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then transformed into z-scores before being used in cluster analyses to control for 

differences in scaling among variables and to maximize cluster solutions (Norusis, 2010). 

Due to missing data, 450 out of the original 465 participants were included in cluster 

analyses. Based on the results of k-means cluster analysis using two-, three-, four-, five-

solutions, the two-cluster solution was  chosen after examining the cluster sizes and a 

calculation of an ANOVA with a Bonferroni adjustment implemented for post hoc 

analyses when there were more than three clusters (Kirk, 1995). The three-cluster 

solution produced three groups with an adequate size (N = 80, 151, and 219, respectively) 

but the post hoc analysis revealed that there was no group difference in vulnerability. The 

four- and five- solutions were not chosen because they produced a group with N = 1. The 

two-cluster solution yielded two groups which were significantly different on all 

constructs (Figure 12). 

Cluster 1was named Health-Oriented group (N = 271) because people in this 

group showed higher levels of threat appraisal and coping appraisal as well as intention 

and actual consumption behavior. People in the Health-Oriented group believed that 

diseases are severe conditions. They were likely to believe they do not have a high 

chance of getting/developing diseases although their vulnerability score was significantly 

higher than the Uninterested group. They believed that they have the ability to consume 

functional food and showed a high level of intention and actual functional foods 

consumption. The mean z-scores of the constructs were .32 for severity, .10 for 

vulnerability, .47 for response-efficacy, .48 for self-efficacy, .54 for intention, and .32 for 

behavior. The raw mean scores are presented in Table 18. 

 



 Texas Tech University, Oak-Hee Park, August 2010 
 

 

171 
 

 

 

Figure 12. Standardized Mean Score Values of the Two Clusters on MPMT Concepts 

 

On the other hand, cluster 2, Uninterested group (N = 179), was characterized by 

lower levels of threat appraisal and coping appraisal as well as intention and actual 

consumption behavior. People in this group did not consider diseases as serious 

problems. They did not believe the chance of getting diseases is high for them or that 

functional foods are good for their health. Moreover, their ability and intention to 

consume functional food was low, which led to the low level of actual consumption. The 

mean z-scores of the constructs were -.46 for severity, -.11 for vulnerability, -.72 for 

response-efficacy, -.71 for self-efficacy, -.81 for intention, and -.45 for behavior. 
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Table 18. Raw Scores Means (Standard Deviations) of Clustering Variables by Clusters 

 
Constructs 

Health-Oriented 
 (N = 271) 

Uninterested 
(N = 179) 

Total  
(N = 450) 

Severity 6.32 (0.81) 5.52 (1.12) 6.00 (1.03) 
Vulnerability 3.67 (1.72) 3.34 (1.44) 3.54 (1.62) 
Response-efficacy 5.86 (0.76) 4.65 (0.89) 5.38 (1.01) 
Self-efficacy 6.14 (0.63) 5.00 (0.91) 5.69 (0.94) 
Intention 5.59 (0.84) 3.90 (1.09) 4.91 (1.25) 
Behavior 3.47 (1.26) 2.51 (1.00) 3.09 (1.25) 
Note. Raw scale score range: 1 = strongly disagree to 7 = strongly agree. 

To confirm the two-cluster solution, a discriminant analysis was conducted 

(Green & Salkind, 2003). A discriminant analysis allowed for the examination of how 

accurately the MPMT constructs can classify individuals into two groups identified by 

the cluster analysis. The Wilks’s Lamda was significant, λ = .34, χ2 = 476.01, p < .001. 

Table 19 presents the standardized discriminant function coefficients and structure r. The 

examination of standardized discriminant function coefficients revealed that intention 

(.55) was the strongest predictor of the group membership, followed by response-efficacy 

(.46), self-efficacy (.39), behavior (.33), severity (.30), and vulnerability (.19). The 

classification results showed that the MPMT constructs correctly classified 97.3% of 

participants into the two groups identified by the cluster analysis. 

 

Table 19. Summary of Discriminant Analysis of the MPMT model 

Effect Structure r Standardized 
Coefficient 

Wilks’s 
λ χ2 p 

Severity .30 .30 .34 476.01 < .001 
Vulnerability .07 .19    
Response-efficacy .53 .46    
Self-Efficacy .54 .39    
Intention .63 .55    
Behavior .29 .33    
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Discussion 

Three cognitive behavioral theories, Theory of Planned Behavior (TpB), 

Expanded Rational Expectations model (ERE), and Modified Protection Motivation 

Theory (MPMT), were assessed and compared to measure adult consumers’ intention to 

purchase and consume functional foods. After the three measurement models were 

confirmed, a series of structural equation modeling with a maximum likelihood 

estimation method was conducted to obtain and compare the goodness-of-fit-indices of 

the three models. The MPMT had the lowest normed chi-square and RMSEA, and 

highest CFI and NNFI among the three models. Thus, the MPMT was chosen as the best 

fit model to explain adult consumers’ functional foods consumption behavior. 

The PMP has been used as an alternative model related to food choices because 

some scholars argued that previous theories describing health-promoting behaviors were 

not sufficient to explain behavioral intentions with regard to food consumption (Cox et 

al., 2004). Consistent with the argument, findings of this study revealed that the MPMT is 

the best model to explain adult consumer’s intention and actual consumption of 

functional foods. This outcome may be influenced by the fact that the MPMT includes 

self-efficacy as a separate variable unlike other health promoting theories. In their study 

of self-efficacy mechanism in human agency, Bandura et al. (1982) addressed that the 

higher level of self-efficacy leads to the higher performance accomplishment. Also, self-

efficacy was considered as an important element related to many health behavior theories 

(Schwarzer, 1992). In fact, self-efficacy had a very strong direct effect as well as indirect 

effect on functional foods consumption in this study. 
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Moreover, the MPMT concepts are organized so that the model reflects 

individuals’ cognitive process: appraisal-motivation-behavior. People evaluate health 

threats and alternative outcomes and make a decision, which leads to the actual behavior. 

However, other behavioral theories, such as TpB, include only the coping appraisal 

process, not considering the fact many people consider health threats and outcomes 

although they do not change their behavior. However in this study, the threat appraisal 

component of MPMT (severity and vulnerability) did not have any significant effect. 

These findings are different from previous studies which found them to be significant 

predictors (Boer & Seydel, 1996; Henson et al., 2010; Prentice-Dunn & Rogers, 1986; 

Rippetoe & Rogers, 1987; Wurtele & Maddux, 1987).  According to the PMT model, 

when the participant believes that his/her current undesirable behavior (e.g., smoking/ 

high level of alcohol consumption) will bring serious health threats, the individual has a 

high tendency to adopt positive behavior (Neuwirth, Dunwood, & Griffin, 2000). 

Nonsignificant results of severity and vulnerability toward intention and behavior in this 

study might be attributable to the nature of samples used in this study. The severity 

construct measured how seriously the participant takes the health threats. In this study, 

over 68% of the participants were between 18 to 34 years old. People in this age group 

have fewer health problems (Ross, C. E., & Wu, C.-L., 1996), which may lead to a lower 

tendency than those in older age groups to protect their health through diets. Further, 

younger individuals are not inclined to purchase and prepare foods to meet dietary 

recommendations, while aging populations are more concerned with preventing diseases 

through diet (Sibbel, 2007).  
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Self-efficacy was found as the most effective predictor of both intention and 

actual consumption of functional foods. Self-efficacy plays an important factor in any 

health behavior theory, and it has been found to be positively related to the probability of 

selecting protective actions (Cox et al., 2004; Henson et al., 2010; Schwarzer, 1992). In 

other words, individuals with a high level of self-efficacy exhibit actual consumption 

behaviors regarding functional foods directly and indirectly through intention. However 

in this study, response-efficacy was a significant predictor of intention to consume 

functional foods but not of behavior. Unlike self-efficacy, response-efficacy seems to 

influence actual consumption of functional food only indirectly through intention. The 

nature of the two concepts seems to be responsible for the different findings for self-

efficacy and response-efficacy. Self-efficacy measures individual’s ability to consume 

functional foods while response-efficacy assesses the extent to which individuals believe 

the consumption of functional foods will be beneficial to their health. The findings 

suggest that self-efficacy and response-efficacy are significant predictors of intention to 

consume functional foods and/or actual consumption of functional foods. Health 

professionals will be able to help people improve health by increasing their self-efficacy 

and response-efficacy.  The food service industry can benefit from advertisements 

focused on increasing self-efficacy and response-efficacy. 

Functional foods consumer profiles were identified based on the MPMT model 

with the expectation that they can be useful for health professionals and for the food 

service industry. After cluster analyses, two groups were identified: Health-Oriented and 

Uninterested groups. People in the Health-Oriented group considered diseases as serious 

health threats (a high level of severity). Even though the vulnerability score in the Health-
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Oriented group was significantly higher than the Uninterested group, people in this group 

were likely to believe they do not have high chances of getting/ developing diseases, 

indicating a low level of vulnerability. Again, it may be due to the sample characteristics 

as mentioned above. They believed that they have the ability to consume functional foods 

and showed a high level of intention and actual functional foods consumption. In 

contrast, people in the Uninterested group had a low level of severity, vulnerability, 

response-efficacy, self-efficacy, intention, and behavior. A discriminant analysis was 

conducted to confirm the two-cluster solution, and outcomes showed that the MPMT 

constructs correctly classified 97.3% of participants into the two groups identified by the 

cluster analysis.  

Market researchers use cluster analysis to categorize the general population of 

consumers into market segmentation as well as to better understand the relationships 

between different groups of consumers (Punj & Stewart, 1983). The findings of this study 

showed that two different consumer groups exist related to functional foods consumption. 

To promote functional food consumption, specific and differentiated strategies should be 

pursued by the food industry’s managers/ restaurateurs to reach these two target 

consumer groups with the most appropriate promotional devices. The Health-Oriented 

group believed that they have a high level of ability to consume functional foods as well 

as the intention and behavior. Managers might consider more health and nutrition-related 

marketing plans to involve this group.  For people in the Uninterested group, educational 

intervention will be needed to increase their interests in health in general and also in the 

benefits of functional foods, which would promote their functional foods consumption.   
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Limitations and Future Research 

Even though this study verified the MPMT model as a good model to predict 

consumers’ intention and actual consumption behavior of functional foods, several 

limitations were included. The findings of this study need to be interpreted with caution 

due to the nature of convenience sampling in a university setting. First, data of this study 

were collected from only one Southwestern university. Second, 43% of the samples were 

between 18 and 24 years old. This age group has fewer health problems than other age 

groups, which might lead to weaker relationships among constructs of the model. Third, 

the influence of gender was not examined in this study due to the fact that almost 75% of 

the participants were female. Cox et al, (2004) reported gender difference in intentions to 

consume functional foods to offset memory loss. Women had more clear preferences for 

natural functional foods. While men reported the same preferences for natural functional 

foods, they also were open to nutritional supplement and other products. Moreover, 

female members of the family are usually responsible for purchasing foods (Childs, & 

Poryzees, 1997; Gilbert, 1997).  

Thus, with respect to future research, first, a representative sample would be 

needed to confirm the findings of this study. Second, an examination of gender and age 

group differences on intention and behavior in regard to functional food choices to 

prevent health problems will provide helpful information for food service marketers. 

Third, it would be useful to add other variables found to be related to functional food 

consumption to the model. In this study, only the main components of PMT (severity, 

vulnerability, response-efficacy and self-efficacy) were used to predict consumer’s 

intention and behavior to consume functional foods. The model can be improved with the 
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inclusion of fear of health threat (Rogers & Deckner, 1975; Rogers & Mewborn, 1976) 

and economic status which has a strong influence on willingness to purchase (Hilliam, 

1996). Last, the impact of an educational intervention study related to nutrition and health 

benefits on the Uninterested group’s behavior toward functional food consumption 

should be examined.  
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CHAPTER VII 

CONCLUSIONS 

Findings 

This study was designed to explore the adult consumers’ consumption behavior of 

functional foods using three behavioral theoretical models: Protection Motivation Theory 

(PMT), Theory of Planned Behavior (TpB), and Expanded Rational Expectations model 

(ERE).  Six research questions were proposed for this study.  

The first question examined if the MPMT model is supported by the study sample 

in order to examine adult consumers’ intention and behavior to consume functional 

foods. The outcomes verified the MPMT as a good model to predict consumers’ intention 

and actual consumption behavior in regard to functional foods. Specifically, self-efficacy 

was found as the most effective predictor of both intention and actual consumption of 

functional foods, while response-efficacy was a significant predictor of intention to 

consume functional foods but not of behavior. Individuals with a high level of self-

efficacy exhibit actual consumption behaviors regarding functional foods directly and 

indirectly through intention.  

The outcomes of severity and vulnerability differed from previous studies which 

found them to be significant predictors (Boer & Seydel, 1996; Henson et al., 2010; 

Prentice-Dunn & Rogers, 1986; Rippetoe & Rogers, 1987; Wurtele & Maddux, 1987). 

Nonsignificant results of severity and vulnerability toward intention and behavior might 

be attributable to the nature of samples used in this study. In particular, over 68% of the 

participants were between 18 to 34 years old. People in this age group have less health 

problems (Ross, C. E., & Wu, C.-L., 1996), which may lead to a lower tendency to 
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protect their health through diets than those in older age groups. Further, younger 

individuals are not inclined to purchase and prepare foods to meet dietary 

recommendations, while aging populations are more concerned with preventing diseases 

through diets (Sibbel, 2007).  

The second question explored whether the Modified Expanded Rational 

Expectations (MERE) model is supported by the study sample to measure adult 

consumer’s intention and behavior towards functional foods consumption. The MERE 

model was established by adding subjective knowledge and health consciousness 

constructs to the ERE. Then the effectiveness of the MERE was investigated through 

structural equation modeling. The results of this study verified the MERE model as a 

good model to predict adult consumers’ intention and actual consumption of functional 

foods.  

When adding the two concepts into the ERE, it was important to determine which 

of the two types of knowledge would be a better predictor of adult consumers’ food 

consumption behavior related to functional foods. The results of the current study 

revealed that subjective knowledge is a better predictor than objective knowledge in 

functional foods context. While nutritional knowledge (objective knowledge) did not 

have any significant paths, subjective knowledge predicted intention to consume 

functional foods. This finding is consistent with Park and Lessing’s (1981) finding.  

Beliefs (about health and diet) and significant others had significant indirect 

effects on intention and behavior. Attitude had a significant direct effect on intention and 

indirect effect on behavior. Similarly, subjective norm had a significant direct effect on 
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intention and indirect effect on behavior. Intention was a significant predictor of actual 

consumption of functional foods among adults. 

It was also speculated that including a health consciousness construct in the ERE 

model would increase the ability for the model to explain consumers’ intention to 

purchase functional foods as well as actual consumption. The outcomes revealed that 

health consciousness was a significant predictor of attitude and intention to consume 

functional foods but not of behavior. However, health consciousness influenced behavior 

through attitude and intention. One of the main contributions of this study is the 

identification of the potential of health consciousness in explaining consumer’s behavior 

regarding functional foods. The results revealed that health consciousness is a very 

important factor in explaining consumer behavior and that it adds explanatory power to 

the ERE model.   

The third question was: Is the TpB supported by the study sample for assessing 

adult consumers’ intention and behavior to consume functional foods? The results 

verified the TpB had an acceptable fit to the data, indicating the TpB as an acceptable 

model to predict consumers’ intention and actual consumption behavior in regard to 

functional foods. Except for a path from control beliefs to perceived behavioral control, 

all paths had significant relationships among the exogenous and endogenous latent 

variables. Intention was a significant predictor of actual consumption behavior of 

functional foods (Appendix F).   

The fourth question examined if the ERE model is supported by the study sample 

in order to explain adult consumers’ intention and consumption behavior of functional 

foods. The outcomes showed that the ERE had an acceptable fit to the data, indicating the 
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ERE as an acceptable model to explore functional foods intention and consumption 

behavior of adult consumers. Nutrition knowledge was a significant predictor of attitude 

but not of intention or of behavior. Beliefs and significant others had significant indirect 

effects on intention and behavior. Social acceptability had a significant direct effect on 

subjective norm. Attitude had a significant direct effect on intention and indirect effect on 

behavior. Subjective norm had a significant direct effect on intention and indirect effect 

on behavior. Intention was a significant predictor of consumption behavior with regard to 

functional foods (Appendix G).    

The fifth question asked which of the three behavioral models (TpB, ERE, and 

MPMT) examined in this study has the best overall goodness-of-fit indices when used to 

investigate functional foods intention and consumption behavior of adult consumers. 

Results from structural equation modeling revealed that MPMT is the best model to 

explain functional foods intention and consumption behavior, while the other two models 

had acceptable fits to the data.  

This outcome may be influenced by the fact that the MPMT includes self-efficacy 

as a separate variable unlike other health promoting theories. According to Bandura et al. 

(1982), the higher level of self-efficacy leads to the higher performance accomplishment. 

Also, self-efficacy was considered as an important agent related to many health behavior 

theories (Schwarzer, 1992). In fact, self-efficacy had a very strong direct effect as well as 

indirect effect on functional foods consumption in this study.  

Moreover, the MPMT concepts are organized so that the model reflects 

individuals’ cognitive process: appraisal-motivation-behavior. People evaluate health 

threats and alternative outcomes and make a decision, which leads to the actual behavior. 
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However, other behavioral theories, such as TpB, include only the coping appraisal 

process, not considering the fact many people consider health threats and outcomes 

although they do not change their behavior. However in this study, the threat appraisal 

component of MPMT (severity and vulnerability) did not have any significant effect. 

This outcome might be attributable to the nature of samples used. In this study, over 68% 

of the participants were between 18 to 34 years old. People in this age group have less 

health problems (Ross, C. E., & Wu, C.-L., 1996), which may lead to a low tendency to 

protect their health through diets. Further, younger individuals are not inclined to 

purchase and prepare foods to meet dietary recommendations (Sibbel, 2007).  

The sixth question was: Can the participants of the study be classified into 

heterogeneous groups based on their report on constructs of the best fit theory chosen in 

this study? After cluster analyses, two groups were identified: Health-Oriented and 

Uninterested groups. People in the Health-Oriented group considered diseases as serious 

health threats (a high level of severity). Even though the vulnerability score in the Health-

Oriented group was significantly higher than the Uninterested group, individuals in this 

group tended to believe they do not have a high chance of getting/developing diseases, 

indicating a low level of vulnerability. Again, it may be due to the sample characteristics. 

Respondents believed that they have the ability to consume functional foods and showed 

a high level of intention and actual functional foods consumption. In contrast, people in 

the Uninterested group had a low level of severity, vulnerability, response-efficacy, self-

efficacy, intention, and behavior. A discriminant analysis was conducted to confirm the 

two-cluster solution, and outcomes showed that the MPMT constructs correctly classified 

97.3% of participants into the two groups identified by the cluster analysis.  
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Limitations and Future Research 

Although this study verified the MPMT and MERE model as good models to 

predict consumers’ intention and actual consumption behavior of functional foods, 

several limitations were included. The findings of this study need to be interpreted with a 

caution due to the nature of convenience sampling in a university setting. First, data of 

this study were collected from only one Southwestern university. Second, 43% of the 

samples were between 18 and 24 years old. This age group has fewer health problems 

than other age groups, which might lead to weaker relationships among constructs of the 

model. Third, the influence of gender was not examined in this study due to the fact that 

almost 75% of the participants were female. Cox et al, (2004) reported gender difference 

in intentions to consume functional foods to offset memory loss. Women had more clear 

preferences for natural functional foods. While men reported the same preferences for 

natural functional foods, they also were open to nutritional supplement and other 

products. Gender differences may an important factor regarding purchase of functional 

foods, because female members of the family are usually responsible for purchasing 

foods (Childs, & Poryzees, 1997; Gilbert, 1997).  

Thus, with respect to future research, first, a representative sample would be 

needed to confirm the findings of this study. Second, an examination of gender and age 

group differences on intention and behavior in regard to functional food choices to 

prevent health problems would provide helpful information for food service marketers. 

Third, in terms of the MPMT model, it would be useful to add other variables found to be 

related to functional food consumption to the model. In this study, only the main 

components of PMT (severity, vulnerability, response-efficacy and self-efficacy) were 
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used to predict consumer’s intention and behavior to consume functional foods. The 

model can be improved with the inclusion of fear of health threat (Rogers & Deckner, 

1975; Rogers & Mewborn, 11976) and economic status, which has a strong influence on 

willingness to purchase (Hilliam, 1996). Fourth, an educational intervention study related 

to nutrition and health benefits might increase Uninterested group’s behavior toward 

functional food consumption in the MPMT model.  

Lastly, the investigation of cultural differences with regard to functional foods 

usage will offer ample explanation of consumer behavior to functional food marketers. In 

oriental cultures, people believe that foods contain not only essential nutrients but also 

health-promoting components to maintain health and well-being. This means that oriental 

attitudes toward health and foods are different from the attitudes of people in western 

countries (Shi et al., 2005). For example, “Yin and Yang Theory,” which is founded on 

the solar and lunar concept in Asian cultures, is the principle used in oriental medicine. 

Oriental medicines have been based on clinical experiences of thousands of years as well 

as on specified treatment methods using specific diets to cure illness and promote health. 

Thus, Asian people tend to be more positive toward functional foods (Shi et al., 2005). 

Cross-cultural studies will be able to provide valuable information which can be used in 

food marketing. 
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APPENDIX A 
Nutrition Knowledge Questions for Adults 

 
 
Part 1: Questions for functional nutrients and health benefits  
Directions: Choose ONE answer for each question based on your nutrition knowledge.  
 

1) Which one of these is more likely to raise blood cholesterol level?  
a) Antioxidants 
b) Polyunsaturated fats 
c) Saturated fats 
d) Cholesterol in diets 
e) I do not know 

 
2) Which one of these is more likely to protect against free radical damage 

implicated in aging and various chronic disease?  
a) Antioxidants 
b) Fiber 
c) Caffeine 
d) Magnesium 
e) I do not know 

 
3) Which one of these is more likely to reduce risk of brain or spinal cord birth 

defects?  
a) Folic acid (or folate) 
b) B vitamins 
c) Antioxidants 
d) Potassium 
e) I do not know 

 
4) Which one of these is more likely to maintain eye health?  

a) Omega-3 fatty acids 
b) Folic acid (or folate) 
c) Plant sterols 
d) Lutein 
e) I do not know 

 
5) Which one of these is more likely to reduce risk of high blood pressure and 

stroke?  
a) DHA (or Docosahexanoic acid) 
b) Potassium 
c) Probiotics 
d) Soy protein 
e) I do not know 
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6) Which one of these is more likely to maintain a healthy immune and digestive 
system?  

a) Fiber 
b) Antioxidants 
c) Monounsaturated fats 
d) Probiotics 
e) I do not know 

 
7) Which one of these is more likely to reduce risk of prostate cancer?  

a) Potassium 
b) Lutein 
c) Lycopene 
d) Prebiotic fiber 
e) I do not know 

 
8) Which one of these is more likely to promote cognitive development, especially 

for children?  
a) Soy protein 
b) Calcium 
c) Omega-3 fatty acids 
d) Vitamin D 
e) I do not know 

 
9) Which one of these is more likely to maintain good oral health? 

a) Antioxidants 
b) Xylitol 
c) Sugar 
d) Fiber 
e) I do not know 

 
10) Which one of these is more likely to reduce risk of heart disease?  

a) Soy protein 
b) Proboitics 
c) Lutein 
d) Folic acids (folate) 
e) I do not know 

 
11) _______, found for example, in dairy foods such as milk, cheese, or yogurt or 

some fortified foods, promote(s) bone health.  
a) Calcium 
b) Potassium 
c) Saturated fats 
d) Sugar 
e) I do not know 
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12) _______, found for example in vegetables, fruits, and some fortified foods, such 
as breads and cereals, maintain(s) a healthy digestive system. 

a) Vitamin C 
b) Fiber 
c) Monounsaturated fats 
d) Vitamin D 
e) I do not know 

 
13) _______, found for example in seafood, fish oil, or fortified foods reduce(s) risk 

of heart disease.  
a) Protein 
b) Vitamin D 
c) Cholesterol 
d) Omega-3 fatty acids 
e) I do not know 

 
14) _______, found for example in fortified foods and beverages such as milk, juices, 

and cereals, promote(s) bone health.  
a) Vitamin D 
b) Vitamin C 
c) Omega-3 fatty acids 
d) Biotin 
e) I do not know 

 
15) _______, found for example in meats, whole grains, vegetables, and nuts, 

reduce(s) risk of heart disease.  
a) Vitamin A 
b) B vitamins 
c) Folic acid (folate) 
d) Antioxidants 
e) I do not know 

 
16) _______, found for example in whole grain cereals, breads, rice, or pasta, 

reduce(s) risk of heart disease.  
a) Whole grains 
b) Calcium 
c) Potassium 
d) Vitamin D 
e) I do not know 

 
17) _______, found for example in olive oil and nuts, reduce(s) risk of heart disease.  

a) Monounsaturated fats 
b) Sorbitol 
c) Saturated fats 
d) Xylitol 
e) I do not know 
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18) _______, found for example in carrots, pumpkin, sweet potato, and cantaloupe, 

neutralize(s) free radicals and bolsters cellular antioxidant defenses.  
a) Lutein 
b) Lycopen 
c) Beta-carotene 
d) Plant sterols 
e) I do not know 

 
19) _______, found for example in fish, red meat, grains, garlic, liver and eggs, 

neutralize(s) free radicals and contribute to healthy immune function.  
a) Potassium 
b) Selenium 
c) Calcium 
d) Beta glucan 
e) I do not know 

 
 
 

Part 2: Questions for diet and health  
Directions: Choose ONE best answer for each question based on your nutrition  

       knowledge. 
 

20) If a person eats too much fat in his/her diet, he/she may have _______. 
a) Eye problems 
b) Osteoporosis 
c) Obesity 
d) Dental problems 
e) I do not know 

 
21) If a person eats too much salt and sodium in his/her diet, he/she may have 

_______. 
a) Dental problems 
b) Cancer 
c) Kidney disease 
d) Bone problems 
e) I do not know 

 
22) If a person eats too much sugar in his/her diet, he/she may have _______. 

a) Kidney disease  
b) Circulation problems 
c) Heart problems 
d) Dental problems 
e) I do not know 
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23) If a person eats too much saturated fats in his/her diet, he/she may have ______.  

a) Cardiovascular diseases 
b) Bone diseases 
c) Kidney disease 
d) Anemia 
e) I do not know 

 
24) If a person does not eat calcium in his/her diet, he/she may have _______. 

a) Osteoporosis 
b) Kidney disease 
c) Low blood pressure 
d) Obesity 
e) I do not know 

 
25) If a person does not eat iron in his/her diet, he/she may have _______. 

a) Bone problems 
b) Anemia 
c) Cancer 
d) Kidney disease 
e) I do not know 

 
26) If a person does not eat fiber in his/her diet, he/she may have _______.  

a) Bowel problems 
b) Obesity 
c) High blood pressure 
d) Anemia 
e) I do not know 

 
27) The use of herbs and spices, for example, cinnamon, red pepper, and oregano, in 

diets contributes to _______.  
a) Cognitive development 
b) Maintenance of eye health 
c) Oral health 
d) Weight management 
e) I do not know 

 
28) The use of cranberries, cocoa, and apples in diets contributes to maintenance of 

_______. 
a) Urinary tract health 
b) Eye health 
c) Brain function  
d) Bone health 
e) I do not know 
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29) The use of soybeans and soy-based foods in diets contributes to _______. 

a) Maintenance of eye health 
b) Healthy brain and immune function 
c) Maintenance of urinary tract health 
d) Reduce risk of heart disease 
e) I do not know 

 
30) The use of fortified table spreads and plant sterol ester, for example, Benecol, in 

diets contributes to reduce risk of _______. 
a) Coronary heart disease 
b) Cellular damages 
c) Dental caries 
d) Osteoporosis 
e) I do not know 

 
31) The use of garlic, onion, leeks and scallions in diets contributes to _______. 

a) Maintenance of bone health 
b) Enhance detoxification of undesirable compounds 
c) Improve calcium absorption 
d) Improve gastrointestinal health 
e) I do not know 

 
32) The use of oat bran, oat meal, oat flour, and barley in diets contributes to reduce 

risk of _______. 
a) Joint problem 
b) Dental carries 
c) Coronary heart disease 
d) Eye problem 
e) I do not know 

 
33) The use of yogurts with lactic acid bacteria and other cultured dairy products in 

diets contributes to _______. 
a) Maintenance of eye health 
b) Maintenance of oral health 
c) Improve gastrointestinal health 
d) Improve selenium absorption 
e) I do not know 

 
34) The use of vitamin C fortified juice in diets contributes to _______.  

a) Neutralize free radicals 
b) Regulate metabolism 
c) Regulate hormone synthesis 
d) Maintenance of oral health 
e) I do not know 
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35) Being overweight increases risk(s) of _______. 

a) Circulation problems 
b) Dental problems 
c) Eye problems 
d) Kidney problems 
e) I do not know 
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APPENDIX B 
Construct Questions 

 
Objective nutrition knowledge- Appendix A 
  
Subjective knowledge  

1) I do not feel very knowledgeable about nutrition and health benefits. 
2) I know a great deal about nutrition and health benefits. 
3) I am one of the “experts” on nutrition and health benefits among my friends and 

family. 
4) I know less about nutrition and health benefits than most other people.  
Response: 7-point Likert scale (1 = strongly disagree to 7 = strongly agree) 

 
Beliefs 
Strength 

1) Eating functional foods improves my heart health. 
2) Eating functional foods improves my physical energy or stamina. 
3) Eating functional foods improves my digestive health. 
4) Eating functional foods improves my immune system. 
5) Eating functional foods helps me lose weight. 
6) Eating functional foods reduces the risk of getting diseases. 
7) Eating functional foods maintains my overall health and wellness. 
8) Eating functional foods improves my overall well-being. 
Responses: 7-point Likert scale (1 = strongly disagree to 7 = strongly agree) 

 
Evaluation 

1) Eating foods that improves my heart health is: extremely good/extremely bad. 
2) Eating foods that improves my physical energy or stamina is: extremely 

good/extremely bad. 
3) Eating foods that improves my digestive health is: extremely good/extremely bad. 
4) Eating foods that improves my immune system is: extremely good/extremely bad. 
5) Eating foods that helps me lose weight is: extremely good/extremely bad. 
6) Eating foods that reduces my risk of getting diseases is: extremely 

good/extremely bad. 
7) Eating foods that maintains my overall health and wellness is: extremely 

good/extremely bad. 
8) Eating foods that improves my overall well-being is: extremely good/extremely 

bad. 
Responses: 7-point semantic differential scale (7= extremely good to 1= extremely 
bad)  

 
Significant others 
Strength 

1) My mother thinks I should consume functional foods. 
2) My father thinks I should consume functional foods. 
3) My husband/wife/significant other thinks I should consume functional foods. 
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4) My best friend thinks I should consume functional foods. 
5) My relatives think I should consume functional foods. 
6) My children think I should consume functional foods. 

Motivation to comply 
1) In general, I do what my mother thinks I should do. 
2) In general, I do what my father thinks I should do. 
3) In general, I do what my husband/wife/significant other thinks I should do. 
4) In general, I do what my best friend thinks I should do. 
5) In general, I do what my relatives think I should do. 
6) In general, I do what my children think I should do.  
Responses: 7-point Likert scale (1 = strongly disagree to 7 = strongly agree) 

 
Social acceptability 
Strength 

1) Consumer groups advocate that I should consume functional foods. 
2) Popular opinion conveys that I should consume functional foods. 
3) The media conveys that I should consume functional foods. 
4) Health care professionals recommend that I should consume functional foods. 
5) The food industry conveys that I should consume functional foods. 
6) Celebrities suggest that I should consume functional foods. 

Motivation to comply 
1) In general, I do what consumer groups advocate. 
2) In general, I do what popular opinion conveys. 
3) In general, I do what the media conveys. 
4) In general, I do what health care professionals recommend. 
5) In general, I do what the food industry conveys. 
6) In general, I do what celebrities suggest. 
Responses: 7-point Likert scale (1 = strongly disagree to 7 = strongly agree) 

 
Control belief 

1) I expect that my income level will affect my consumption of functional foods next 
month. 

2) I expect that the status of my health will affect my consumption of functional 
foods next month. 

3) I expect that my concern for food safety will affect my consumption of functional 
foods next month. 

4) I expect that my concern for the taste of food will affect my consumption of 
functional foods next month.  

5) The cost of functional foods would make it difficult for me to consume functional 
foods next month. 

6) The status of my health would make it difficult for me to consume functional 
foods next month. 

7) My concern for eating safe foods would make it difficult for me to consume 
functional foods next month. 

8) My concern for the taste of food would make it difficult for me to consume 
functional foods. 
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Responses: 7-point Likert scale (1 = strongly disagree to 7 = strongly agree) 
 
Attitude 

For me, consuming functional food is: 
1) Good    Bad 
2) Unpleasant   Pleasant 
3) Valuable  Worthless 
4) Harmful  Beneficial 
5) Enjoyable  Unenjoyable 
6) Unhealthy  Healthy 
Responses: 7-point semantic differential scale (7= extremely good to 1= extremely 
bad)  

 
Subjective norm 

1) Most people whose opinions I value think I should consume functional foods. 
2) Most people who are important to me consume functional foods. 
Responses: 7-point Likert scale scored (1 = strongly disagree to 7 = strongly agree)  

 
Perceived behavioral control 

1) If I want to, I could consume functional foods next month. 
2) It is mostly up to me whether or not I consume functional foods next month. 
Responses: 7-point Likert scale (1 = strongly disagree to 7 = strongly agree) 

 
Intention 

1) I intend to consume functional foods next month in all food consumption settings. 
2) I will try to consume functional foods next month in all food consumption 

settings. 
1) I plan to consume functional foods next month in all food consumption settings. 
Responses: 7-point Likert scale (1 = strongly disagree to 7 = strongly agree) 

 
Behavior 

1) In the past six months, how frequently have you consumed functional foods that 
prepared in foodservice settings?   

2) In the past six months, how frequently have you consumed functional foods that 
prepared in non-foodservice settings? 

Responses: 7-point Likert scale (7= every day to 1= never) 
 
Severity 

1) Having a disease would significantly change my lifestyle. 
2) Diseases are severe conditions. 
Responses: 7-point Likert scale (1 = strongly disagree to 7 = strongly agree) 

 
Vulnerability 

1) People in my age group are vulnerable to diseases. 
2) Compared to the average person in my age group, my risk of developing diseases 

is high. 
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3) I believe that my chances of getting, or already having, some form of diseases is 
high.  

4) Minimizing my vulnerability to diseases is important. 
Responses: 7-point Likert scale (1 = strongly disagree to 7 = strongly agree) 
  

Response- efficacy 
1) In my opinion, diseases are inevitable as one gets older, and there is little one can 

do about it. 
2) In my opinion, a diet that includes functional foods could counteract diseases. 
3) In my opinion, people consuming functional foods will have lower probability of 

getting diseases compared to people who do not consume functional foods. 
4) For me, consumption of functional foods may be an effective measure to prevent 

diseases. 
Responses: 7-point Likert scale (1 = strongly disagree to 7 = strongly agree) 
 

Self-efficacy 
1) I am able to consume functional foods. 
2) I am confident that I could consume functional foods at recommended amount to 

result in health benefit. 
Responses: 7-point Likert scale (1 = strongly disagree to 7 = strongly agree) 

 
Health consciousness scale 

1) I reflect about my health a lot. 
2) I’m very self-conscious about my health. 
3) I’m generally attentive to my inner feelings about my health. 
4) I’m constantly examining my health. 
5) I’m alert to changes in my health. 
6) I’m usually aware of my health. 
7) I’m aware of the state of my health as I go through the day. 
8) I’m notice how I feel physically as I go through the day. 
9) I’m very involved with my health. 
Response: 5-point scale (0 = the statement does not describe you at all to 4 = it 
describes you very well) 
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APPENDIX C 
 

Evaluation Form 
          

   ______________ 
 

 
Dear evaluators! 
 
Thank you for evaluating the Functional food consumption survey questionnaire. 
 
Before you evaluate the questionnaire, it will be better if you know the objective of this 
research. The objective is to investigate adult consumers’ consumption behavior 
regarding functional foods. And adults (18 to 64 years old) from Texas Tech University 
who have email address will be asked to do a survey. 
 
The purpose of evaluating the questionnaire is to establish a better survey instrument 
before pilot studies. The questionnaire includes instructions, definitions, Part I (section 1 
&2), Part II (section 1 to 5), & Part III (demographic information).  
 
You will have two evaluation sections and they are Part A and Part B. For the Part A, you 
will examine survey questions in terms of meaning, difficulty of the test, and your 
attention/interest of the questionnaire. For the Part B, you will examine the questionnaire 
as a whole. In other words, you will be asked to evaluate flow and naturalness of the 
sections, the order of questions, timing, and overall respondents’ interest and attention. 
 
If you have any problems or questions, please let me know (oak-hee.park@ttu.edu). 
Again, thank you so much for sharing your time and opinion! 
 
 
 
 
Instruction 

1. Please check if you have two forms. One is Evaluation form, and the other is 
Functional food consumption survey questionnaire.  

2. Please read the first page of the survey questionnaire.  
3. Imagine you are an actual participant of the survey. Then Fill out the 

questionnaire.  
4. After you finish the questionnaire, then complete this evaluation form (PART A 

and PART B). 
5. If you like to provide more critiques, feel free to write down your 

opinions/concerns in the comment section.  

  

mailto:oak-hee.park@ttu.edu�
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PART A 
 
Direction: Please evaluate survey questions in terms of meaning, difficulty of the test, 
and your attention/interest of the questionnaire by using a scale of 1 to 5 (1=strongly 
disagree to 5=strongly agree). 
 
 

a) Survey questions are easy to read (If you find some questions difficult to read, 
please write down the numbers of the questions in the comment section). 

Strongly disagree Somewhat disagree Neutral Somewhat agree Strongly agree 
1 2 3 4 5 

 
Comment: 
 
 

b) Survey questions are easy to understand (If you find some questions difficult to 
understand, please write down the numbers of the questions in the comment 
section). 

Strongly disagree Somewhat disagree Neutral Somewhat agree Strongly agree 
1 2 3 4 5 
 
Comment: 
 
 

c) Difficulty of survey questions is appropriate (If you find some questions too 
difficult to answer, please write down the numbers of the questions in the 
comment section).   

Strongly disagree Somewhat disagree Neutral Somewhat agree Strongly agree 
1 2 3 4 5 

 
Comment: 
 
 

d) Survey questions are interesting. 

Strongly disagree Somewhat disagree Neutral Somewhat agree Strongly agree 
1 2 3 4 5 

 
Comment: 
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PART B 
 

Direction: Please review the questionnaire as a whole. In detail, evaluate flow and 
naturalness of the sections, the order of questions, timing, and overall respondents’ 
interest and attention by using a scale of 1 to 5 (1=strongly disagree to 5=strongly agree ). 
 
 

a) The questionnaire has clarity of questions and a sensible arrangement. 

Strongly disagree Somewhat disagree Neutral Somewhat agree Strongly agree 
1 2 3 4 5 
 
Comment: 
 
 

b) The order of questions is appropriate. 

Strongly disagree Somewhat disagree Neutral Somewhat agree Strongly agree 
1 2 3 4 5 
 
Comment: 
 
 

c) The length of the questionnaire is too long (If you indicate strongly agree, please 
write down approximate total time to finish this survey in the comment section). 

Strongly disagree Somewhat disagree Neutral Somewhat agree Strongly agree 
1 2 3 4 5 
 
Comment: 
 
 

d) I found the study interesting (or the participants will find the study interesting). 

Strongly disagree Somewhat disagree Neutral Somewhat agree Strongly agree 
1 2 3 4 5 

 
Comment: 

 
 

e) Overall, the questionnaire is appropriate to investigate adult consumers’ 
functional food consumption behavior.  

Strongly disagree Somewhat disagree Neutral Somewhat agree Strongly agree 
1 2 3 4 5 
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APPENDIX D 

 
Recruitment Letter for Tech Announce 

 
 

Dear volunteers, 

 

Your help is needed! We are conducting a survey to investigate adult consumers’ 

consumption behavior regarding functional foods. Even if you are not familiar with 

functional foods, you can participate in this survey. It takes no longer than 20 

minutes to complete this survey.  

 

Your participation is very important to the success of this research! Your responses 

will be anonymous and will be used only for statistical analyses.  

 

Upon completion of the survey, you are eligible for a drawing. The following prizes are 

waiting for twenty five winners: 

 $50 gift cards for 5 people  
 $25 gift cards for 20 people 

 
 
Please click on the following link to complete this survey: 
http://ttuhumansciences.qualtrics.com/SE?SID=SV_5vh0uaaF4WXnHjS&SVID=Prod 
 
 
 
Thank you very much! 
 
 
 
Best regards, 
 
Linda Hoover, Professor (linda.hoover@ttu.edu)  
Oak-hee Park, Doctoral Candidate (oak-hee.park@ttu.edu) 
Nutrition, Hospitality, & Retailing 
College of Human Sciences  
Texas Tech University, P.O. Box 41162 
Lubbock, Texas 79409 

http://ttuhumansciences.qualtrics.com/SE?SID=SV_5vh0uaaF4WXnHjS&SVID=Prod�
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APPENDIX E 
Survey Form 

 
FUNCTIONAL FOOD CONSUMPTION SURVEY 

 
INSTRUCTIONS: The purpose of this research is to examine adult consumers’ consumption behavior 
regarding functional foods. Your participation is very important. Your responses will be confidential and 
will be used for statistical analyses.  
 
PLEASE READ THE FOLLOWING INFORMATION BEFORE FILLING OUT THE QUESTIONNAIRE. 
 
 Functional foods 

A food that provides a physiological benefit in addition to its nutrient content and that may prevent disease 
and/or promote health (Lee et al., 2000). Examples are soy (or soy-based products), garlic, oats, fish oil, 
broccoli, cranberry, fortified beverage products (energy drinks, milk, & juice), yogurt with live cultures, 
nutritional bars, herbs, etc. 

 
 Osteoporosis 

It is reduction in the quantity of bone or atrophy of skeletal tissue; an age-related disorder characterized by 
decreased bone mass and increased susceptibility to fractures (Stedman’s medical dictionary, 2000). 
 

 Obesity 
It is an excess of subcutaneous fat in proportion to lean body mass (Stedman’s medical dictionary, 2000). 
 

 Coronary heart disease (or Coronary artery disease) 
The hardening and narrowing of arteries supplying blood to the heart muscle; it usually is caused by progressive 
plaque formation on the arterial walls (Melloni’s illustrated medical dictionary, 2002). 
 

 Birth defects 
Birth defects are physical abnormalities that are present at birth (www.medterms.com).  

 
 Cognitive development 

It is the development of intelligence, conscious thought, and problem-solving ability that begins in infancy 
(www.medterms.com). 

 
  ☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺ START HERE ☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺ 
 
PART I – SECTION I 
Directions: Please indicate the extent to which you agree with the following statements by checking the number 
on the scale (7=strongly agree to 1=strongly disagree).  

 

Strongly Somewhat Somewhat Strongly 
Agree Agree Disagree Disagree

  1. I do not feel very knowledgeable about nutrition and health benefits. 7 6 5 4 3 2 1

  2. I know a lot about nutrition and health benefits. 7 6 5 4 3 2 1

  3. I am one of the "experts" on nutrition and health benefits among
      my friends and family.
  4. I know less about nutrition and health benefits than most other 7 6 5 4 3 2 1

      people. 

1

Neutral DisagreeAgree

7 6 5 4 3 2
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PART I – SECTION II 
Directions: Choose ONE answer for each question based on your nutrition knowledge.  

 
1. Which one of these is more likely to raise 

blood cholesterol level?  
a) Antioxidants 
b) Polyunsaturated fats 
c) Saturated fats 
d) Cholesterol in diets 
e) I do not know 

 
2. Which one of these is more likely to 

protect against free radical damage 
implicated in aging and various chronic 
diseases?  
a) Antioxidants 
b) Fiber 
c) Caffeine 
d) Magnesium 
e) I do not know 

 
3. Which one of these is more likely to 

reduce the risk of brain or spinal cord 
birth defects?  
a) Folic acid (or folate) 
b) B vitamins 
c) Antioxidants 
d) Potassium 
e) I do not know 

 
4. Which one of these is more likely to 

maintain eye health?  
a) Omega-3 fatty acids 
b) Folic acid (or folate) 
c) Plant sterols 
d) Lutein 
e) I do not know 

 
5. Which one of these is more likely to 

reduce the risk of prostate cancer?  
a) Potassium 
b) Lutein 
c) Lycopene 
d) Prebiotic fiber 
e) I do not know 

 
6. Which one of these is more likely to 

promote cognitive development, especially 
for children?  
a) Soy protein 
b) Calcium 
c) Omega-3 fatty acids 
d) Vitamin D 
e) I do not know 

 

 
7. Which one of these is more likely to 

maintain good oral health? 
a)    Antioxidants 
b)    Xylitol 
c)    Sugar 
d)    Fiber 
e)    I do not know 
 

8. Which one of these is more likely to 
reduce the risk of heart diseases? 
a) Soy protein 
b) Probiotics 
c) Lutein 
d) Folic acid (or folate) 
e) I do not know 

 
9. _______, found, for example, in 

vegetables, fruits, and some fortified 
foods, such as breads and cereals, 
maintain(s) a healthy digestive system. 
a) Vitamin C 
b) Fiber 
c) Monounsaturated fats 
d) Vitamin D 
e) I do not know 

 
10. _______, found, for example, in seafood, 

fish oil, or fortified foods, reduce(s) the 
risk of heart diseases.  
a) Protein 
b) Vitamin D 
c) Cholesterol 
d) Omega-3 fatty acids 
e) I do not know 

 
11. _______, found, for example, in fortified 

foods and beverages such as milk, juice, 
and cereals, promote(s) bone health.  
a) Vitamin D 
b) Vitamin C 
c) Omega-3 fatty acids 
d) Biotin 
e) I do not know 

 
12. _______, found, for example, in olive oil 

and nuts, reduce(s) the risk of heart 
diseases.  
a) Monounsaturated fats 
b) Sorbitol 
c) Saturated fats 
d) Xylitol 
e) I do not know 
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13. _______, found, for example, in carrots, 
pumpkin, sweet potato, and cantaloupe, 
neutralize(s) free radicals and bolster(s) 
cellular antioxidant defenses.  
a) Lutein 
b) Lycopen 
c) Beta-carotene 
d) Plant sterols 
e) I do not know 

 
14. _______, found, for example, in fish, red 

meat, grains, garlic, liver and eggs, 
neutralizes free radicals and contributes 
to healthy immune function.  
a) Potassium 
b) Selenium 
c) Calcium 
d) Beta glucan 
e) I do not know 

 
15. If a person eats too much salt and sodium 

in his/her diet, he/she may have _______. 
a) Dental problems 
b) Cancer 
c) Kidney diseases 
d) Bone problems 
e) I do not know 

 
16. If a person eats too much sugar in his/her 

diet, he/she may have _______. 
a) Kidney diseases  
b) Circulation problems 
c) Heart problems 
d) Dental problems 
e) I do not know 

 
17. The use of herbs and spices such as 

cinnamon, red pepper, and oregano in 
diets contributes to _______.  
a) Cognitive development 
b) Eye health  
c) Oral health  
d) Weight management 
e) I do not know 

 
18. The use of soybeans and soy-based foods 

in diets contributes to _______. 
a) Healthy vision 
b) Healthy brain and immune function 
c) Urinary tract health maintenance 
d) The reduction of  risk of heart diseases 
e) I do not know 

 
 
 

19. The use of fortified table spreads and 
plant sterol ester (for example, Benecol) 
in diets contributes to the reduction of 
risk of _______. 
a) Coronary heart diseases 
b) Cellular damages 
c) Dental caries 
d) Osteoporosis 
e) I do not know 

 
20. The use of garlic, onion, leeks and 

scallions in diets contributes to _______. 
a) Bone health maintenance 
b) Improvement of detoxification of 

undesirable compounds 
c) Improvement of calcium absorption 
d) Improvement of gastrointestinal health 
e) I do not know 

 
21. The use of oat bran, oat meal, oat flour, 

and barley in diets contributes to the 
reduction of risk of _______. 
a) Joint problems 
b) Dental carries 
c) Coronary heart diseases 
d) Eye problems 
e) I do not know 

 
22. The use of yogurts with lactic acid 

bacteria and other cultured dairy 
products in diets contributes to _______. 
a) Eye health 
b) Oral health 
c) Improvement of gastrointestinal health 
d) Improvement of selenium absorption 
e) I do not know 

 
23. The use of vitamin C fortified juice in 

diets contributes to _______.  
a) Neutralization of free radicals 
b) Regulation of metabolism 
c) Regulation of hormone synthesis 
d) Oral health  
e) I do not know 
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PART II – SECTION I 
Directions: Please indicate the extent to which you agree with the following statements by checking the number 
on the scale (7=strongly agree to 1=strongly disagree).  

 
  

Strongly Somewhat Somewhat Strongly 
Agree Agree Disagree Disagree

  5. Eating functional foods improves my heart health. 7 6 5 4 3 2 1

  6. Eating functional foods improves my physical energy or stamina. 7 6 5 4 3 2 1

  7. Eating functional foods improves my digestive health. 7 6 5 4 3 2 1

  8. Eating functional foods improves my immune system. 7 6 5 4 3 2 1

  9. Eating functional foods helps me lose weight. 7 6 5 4 3 2 1

10. Eating functional foods reduces the risk of getting diseases. 7 6 5 4 3 2 1

11. Eating functional foods improves my overall well-being. 7 6 5 4 3 2 1

12. Eating functional foods maintains my overall health and wellness. 7 6 5 4 3 2 1

13. My mother thinks I should consume functional foods. 7 6 5 4 3 2 1

14. My father thinks I should consume functional foods. 7 6 5 4 3 2 1

15. My husband/wife/significant other thinks I should consume 
      functional foods.
16. My best friend thinks I should consume functional foods. 7 6 5 4 3 2 1

17. My relatives think I should consume functional foods. 7 6 5 4 3 2 1

18. My children think I should consume functional foods. 7 6 5 4 3 2 1

19. In general, I do what my mother thinks I should do. 7 6 5 4 3 2 1

20. In general, I do what my father thinks I should do. 7 6 5 4 3 2 1

21. In general, I do what my husband/wife/significant other 
      thinks I should do.
22. In general, I do what my best friend thinks I should do. 7 6 5 4 3 2 1

23. In general, I do what my relatives think I should do. 7 6 5 4 3 2 1

24. In general, I do what my children think I should do. 7 6 5 4 3 2 1

25. Consumer groups advocate that I should consume functional foods. 7 6 5 4 3 2 1

26. Popular opinion conveys that I should consume functional foods. 7 6 5 4 3 2 1

27. The media conveys that I should consume functional foods. 7 6 5 4 3 2 1

28. Health care professionals recommend that I should consume 
      functional foods.
29. The food industry conveys that I should consume functional foods. 7 6 5 4 3 2 1

30. Celebrities suggest that I should consume functional foods. 7 6 5 4 3 2 1

31. In general, I do what consumer groups advocate. 7 6 5 4 3 2 1

32. In general, I do what popular opinion conveys. 7 6 5 4 3 2 1

33. In general, I do what the media conveys. 7 6 5 4 3 2 1

34. In general, I do what health care professionals recommend. 7 6 5 4 3 2 1

35. In general, I do what the food industry conveys. 7 6 5 4 3 2 1

36. In general, I do what celebrities suggest. 7 6 5 4 3 2 1

37. Most people whose opinions I value think I should consume 
      functional foods.
38. Most people who are important to me consume functional foods. 7 6 5 4 3 2 1

39. If I want to, I could consume functional foods next month. 7 6 5 4 3 2 1

40. It is mostly up to me whether or not I consume functional foods 
      next month.

7 3 2

26 5 4

7

4

3

1

2 1

6 5

3 2

6 5 4 3

1

1

1

7 6 5 4

2

7

DisagreeNeutralAgree

7 6 5 4 3
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Strongly Somewhat Somewhat Strongly 
Agree Agree Disagree Disagree

41. I expect that my income level will affect my consumption of 
      functional foods next month.
42. I expect that the status of my health will affect my consumption of 
      functional foods next month.
43. I expect that my concern for food safety will affect my consumption 
      of functional foods next month.
44. I expect that my concern for the taste of food will affect my  
      consumption of functional foods next month.
45. My income level would make it difficult for me to consume
      functional foods next month.
46. The status of my health would make it difficult for me to consume  
      functional foods next month.   
47. My concern for eating safe foods would make it difficult for me to 
      consume functional foods next month. 
48. My concern for the taste of food would make it difficult for me
      to consume functional foods next month. 
49. Having a disease would be a serious threat to my health. 7 6 5 4 3 2 1

50. I would be very concerned if I have a disease. 7 6 5 4 3 2 1

51. Diseases are severe conditions. 7 6 5 4 3 2 1

52. People in my age group are vulnerable to diseases. 7 6 5 4 3 2 1

53. Compared to the average person in my age group, my risk of 
     developing diseases is high.
54. I believe that my chances of getting, or already having, some form of 
     diseases are high.
55. In my opinion, a diet that includes functional foods could counteract 
     diseases.
56. In my opinion, people consuming functional foods will have lower 
     probability of getting diseases compared to people who do not 
     consume functional foods.
57. For me, consumption of functional foods may be an effective 
      measure to prevent diseases.
58. I am able to consume functional foods. 7 6 5 4 3 2 1

59. I am confident that I could consume functional foods at recommended
      amount to obtain health benefits.
60. I intend to consume functional foods next month in all food 
      consumption settings.
61. I will try to consume functional foods next month in all food 
      consumption settings.
62. I plan to consume functional foods next month in all food 
      consumption settings.

DisagreeAgree

7

7

7

7

7

7

7

17

1

1

1

1

1

1

1

1

1

1

1

1

1

6 5 4 37

26 5

2

6 5 4

4

6 5 4

6 5 4 3 2

6 5 4

Neutral

6 5 4

5

4

2

6 5 4 3 2

3

3

5 4

3

3

6 5

2

3

3 2

7 6

2

3

3

2

2

2

3

3 2

2 1

7 6 5 4 3 2

7 6 5 4 3 2

7 6

7 6 5 4

4

3 2 1

7 6 5 4 3 2 1

7 6 5 4

7 6 5 4
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PART II - SECTION II 
Directions: Below is a list of opposite words. Please indicate how you feel about consuming functional 
foods for each of the matched words. For example, if you feel consuming functional foods is good, you would 
mark “7”. If you feel consuming functional foods is bad, you would mark “1”. If you feel consuming functional 
foods is somewhere in between, you would mark the number that most closely represents your feeling. 
 

 
 
 
PART II – SECTION III 
Directions: Please mark the response which best indicates your opinion by checking the number on the scale 
(7=extremely good to 1=extremely bad).  
 

 
 
 
PART II – SECTION IV 
Directions: Please mark the response which best indicates your answer by checking the number on the scale 
(7=every day to 1= never).  
 

 

For me, consuming functional foods is:

3 2 1

7 6 5 4 3

1

2 1

3 2

6

7 6 5 4 3 2

57 6

7 6 5 4

4

4 3 2 1

2 1

1

7

67.    Enjoyable      Unenjoyable

68.    Unhealthy      Healthy

65.    Valuable      Worthless

66.    Harmful      Beneficial

5

     Bad

64.    Unpleasant      Pleasant

763.    Good 6 5 4 3

Extremely Somewhat Somewhat Extremely
Good Good Bad Bad

69. Eating foods that improve my heart health is 7 6 5 4 3 2 1

70. Eating foods that improve my physical energy or stamina is 7 6 5 4 3 2 1

71. Eating foods that improve my digestive health is 7 6 5 4 3 2 1

72. Eating foods that improve my immune system is 7 6 5 4 3 2 1

73. Eating foods that help me lose weight is 7 6 5 4 3 2 1

74. Eating foods that reduce my risk of getting diseases is 7 6 5 4 3 2 1

75. Eating foods that improve my overall well-being is 7 6 5 4 3 2 1

76. Eating foods that maintain my overall health and wellness is 7 6 5 4 3 2 1

BadGood Neutral

Every Almost Most On about A number A few
day every days half the of times times

day days

 77. In the past six months, how frequently have you consumed   
      functional foods prepared in restaurants?
 78. In the past six months, how frequently have you consumed
       functional foods prepared in cafeterias?

17 6 5 4 3 2

Never

137 6 5 4 2
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PART II – SECTION V 
Directions: Please mark the response which best describes you by checking the number on the scale (4=very 
well to 1=not at all). 
 

 
 
 

PART III  
Directions: Here we would like to get some information from you on your personal background. Please answer 
the following questions as completely and accurately as you can.  
 

1. How old are you? ___________ Years  
 

2. What is your gender?  
(1) Male  
(2) Female 

 
3. What is your ethnic origin? 

(1) African-American 
(2) American Indian or Alaskan Native 
(3) Asian or Pacific Islander 
(4) Hispanic 
(5) White 
(6) Multiracial 
(7) Other, specify __________ 

 

Every Almost Most On about A number A few
day every days half the of times times

day days

 79. In the past six months, how frequently have you consumed 
       functional foods prepared by grocery stores?
 80. In the past six months, how frequently have you consumed
       functional foods prepared at home?
 81. In the past six months, how frequently have you consumed
       functional foods prepared by others at other settings (a friend's
         house, meeting places, and parties)?   

Never

7 6 5 4 3 2 1

1

7 6 5 4 3 2 1

7 6 5 4 3 2

Very Not 
well at all

82. I reflect about my health a lot. 4 3 2 1 0

83. I’m very self-conscious about my health. 4 3 2 1 0

84. I’m generally attentive to my inner feelings about my health. 4 3 2 1 0

85. I’m constantly examining my health. 4 3 2 1 0

86. I’m alert to changes in my health. 4 3 2 1 0

87. I’m usually aware of my health. 4 3 2 1 0

88. I’m aware of the state of my health as I go through the day. 4 3 2 1 0

89. I’m notice how I feel physically as I go through the day. 4 3 2 1 0

90. I’m very involved with my health. 4 3 2 1 0
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4. What is your highest level of education completed? 
(1) Less than high school 
(2) High school / GED 
(3) Some college 
(4) 2-year college degree 
(5) 4-year college degree 
(6) Master’s degree 
(7) Doctoral degree 
(8) Professional degree (JD, MD) 
 

5. What is your income range? 
(1) Under $24,999 
(2) $25,000 - $49,999 
(3) $50,000 - $74,999 
(4) $75,000 and Over 

 
6. Do you have any health problems? 

1) YES   2) NO (SKIP question 6-1 & 6-2) 
 
6-1. If you answered “YES” on question 6, please tell us what health problems you have. 

 ________________________________________________________________ 
 ________________________________________________________________ 

  
6-2. Are your health problems a motivating factor for purchasing functional foods? 

1) YES   2) NO 
 

7. Did you know what functional foods are before this survey? 
1) YES   2) NO 

 
8. Are you currently a functional food user? 

1) YES   2) NO (SKIP question 8-1) 
 

      8-1. If you answered “YES” on question 8, please tell us what kinds of functional foods you use. 
 ________________________________________________________________ 
 ________________________________________________________________ 

 
9. Have you ever received any types of nutrition education/ nutrition classes? 

1) YES   2) NO 
 

10. If you have additional comments, please write them on the following lines. 
_______________________________________________________________ 
_______________________________________________________________ 
_______________________________________________________________ 

       _________________________________________________________ 
       _________________________________________________________ 
       _________________________________________________________ 
                  _________________________________________________________ 
 
 

Thank you for your participation 
 



 Texas Tech University, Oak-Hee Park, August 2010 
 

 

224 
 

APPENDIX F 
Structural Model of the Theory of Planned Behavior  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. BB = Behavioral Beliefs; NB = Normative Beliefs; CB = Control Beliefs; A = Attitudes; SN = Subjective Norms; PBC =  
         Perceived Behavioral Controls; I = Intention; BH = Behavior.              Hypothesis supported;               Hypothesis not  
         supported. * p <.05, *** p <.001.   
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APPENDIX G 
Structural Model of the Expanded Rational Expectations Model  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note. NK = Nutritional Knowledge; BB = Behavioral Beliefs; SO = Opinions of Significant Others; SA = Social Acceptability;  
         A = Attitudes; SN = Subjective Norms; I = Intention; BH= Behavior.              Hypothesis supported;                
         Hypothesis not supported. * p <.05, *** p <.001. 
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