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ABSTRACT 

 Over the past several decades, overweight and obesity levels have increased throughout 

the United States. From 1991 to 1999, the BRFSS (Behavioral Risk Factor Surveillance System) 

indicates that the greatest increases among obese people occurred in persons with some college 

education (10.6% to 17.8%), those between the ages of 18 and 29 years (7.1% to 12.1%), and 

those living in the South Atlantic area (e.g., 71.8% of Florida, 10.1% to 17.4%). 

 The overweight (or obesity) epidemic, especially for college students, is a complex 

phenomenon without a single cause. Few studies, however, have been done regarding the value 

of college- and university-based interventions. Studies suggest that those beliefs which 

discriminate between high-intenders (those who intend to perform a specific behavior) and low-

intenders (those who have lesser intentions to perform a specific behavior) may be candidates for 

communication interventions to enhance audience intentions to perform specific behaviors. This 

study examines the utility of theory-based discriminate messages designed to increase college 

students’ intentions to eat healthy food and engage in substantive physical activity. 

 In the present study three research objectives are presented. The first objective is to report 

the relative contributions of variables in an extended theory of planned behavior model (TPB, 

plus habit, symbolic modeling, and direct modeling) predicting behavioral intentions to eat 

healthy food and perform physical activity in direct or indirect ways. A second objective is to 

give a detailed analysis of underlying cognitive structures corresponding to specific beliefs, 

which discriminate most between high-intenders and low-intenders. The final objective is to 

report the effects of discriminated messages in changing behavioral intentions to eat a healthy 

diet and to perform physical activity following a classroom intervention. Structural Equation 

Model (SEM), ANOVA, stepwise regression, MANOVA, ANCOVA, and repeated measures 

ANOVA procedures were used to test the effectiveness of the discriminated messages. 

 The extended TPB model used in this study served as a useful framework for 

understanding determinants of behavioral intentions of healthy eating and physical activity. Final 

models in both the healthy eating and physical activity domain showed acceptable fit statistics. 

For the second objective, a series of discriminating beliefs were selected for persuasive 

intervention messages in the treatment group. After the message intervention, ANCOVA 

analyses showed significant higher posttest mean scores for two constructs (e.g., perceived 

behavioral control (PBC) and behavioral intention) in both the healthy eating and physical 
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activity domains. The repeated measures ANOVA analyses revealed, once again, that treatment 

group participants were consistently higher than control group participants in the mean scores of 

behavioral intention and PBC. Moreover, the greatest pre-posttest changes were for the low 

intenders in the experimental group for both behavioral intention and PBC. Overall, the current 

study contributes to the literature because it uses a theory-driven approach to develop 

discriminate messages that can be used to influence college students’ intentions to eat healthy 

food and to participate in physical activity. 
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CHAPTER 1 

INTRODUCTION 

Problem Statement 

 Over the past several decades, overweight and obesity levels have increased throughout 

the United States (Pastor, Makuc, Reuben, & Xia, 2002). The prevalence of both overweight and 

obese people has increased continuously over the years among both genders, all ages, all 

racial/ethnic groups, and all education levels (Mokdad et al., 1999). From 1960 to 2000, 

according to the classification scheme established by the World Health Organization (WHO), the 

prevalence of overweight people (25 ≤ Body Mass Index (BMI) < 30) has risen from 31.5 to 33.6 

percent of U.S. adults aged 20 to 74 (Pastor, Makuc, Reuben, & Xia, 2002). During that same 

time, obesity (BMI ≥ 30) has doubled from 13.3 to 30.9 percent, with most of this rise occurring 

in the past 20 years (Flegal, Carroll, Ogden, & Johnson, 2002). The number of obese adults 

increased, on the basis of 2000 BRFSS (Behavioral Risk Factor Surveillance System), 61 percent 

(12.1%  to 19.8 %) from 1991 to 2000 (Mokdad et al., 2001). Specifically, 2002 BRFSS data for 

adults aged 18 years and older in Florida show 38.7 percent are currently overweight (25≤BMI < 

30) and an additional 19.9 percent are obese (BMI ≥ 30). According to the Florida BRFSS 2002 

data, the prevalence of obesity in Florida is increasing at one of the fastest rates in the country; 

from 1998 to 2002 the prevalence of obesity almost doubled from 10.4 percent to 19.9 percent. 

The interdependence of dietary behaviors and physical inactivity as risk factors for a 

variety of diseases is illustrated by the case of obesity (or overweight). Obesity is associated with 

increased risks for hypertension, cardiovascular disease, certain forms of cancer and diabetes, 

depression, discrimination and weight-related bias; and various other physical, psychological, 

and social morbidities (AOA, 2004; Chambliss, Finley, & Blair, 2004; Pi-Sunyer & Xavier, 

1999; Van Cauter & Spiegel, 1999). The latest study based on a nationally representative sample 

of U.S. adults estimates that about 112,000 U.S. deaths each year are associated with obesity 

(Flegal, Graubard, Williams, & Gail, 2005). After adjusting for smoking status and the presence 

of disease, a 14 year observational cohort study of approximately one million persons reported a 

positive linear relationship between BMI and mortality (Calle, Thun, Petrelli, Rodriguez, & 

Heath, 1999). This same analysis reported that, among Caucasian men and women, subjects with 

the highest body mass indices (BMI ≥ 30) were 2.00 to 2.58 times more likely to die than those 

with recommended body mass indices of 23.5 to 24.9. Economically, the total cost attributable to 
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obesity amounted to $99.2 billion dollars in 1995. Approximately $51.6 billion of those dollars 

were direct medical costs (Wolf & Colditz, 1998). 

Obesity/Overweight Prevalence in College-aged Persons 

From 1991 to 1999, the BRFSS (Behavioral Risk Factor Surveillance System) indicates 

that the greatest increases among obese people occurred in persons between the ages of 18 and 

29 years (7.1%  to 12.1%), those with some college education (10.6%  to 17.8%), and those 

living in the South Atlantic area (e.g., 71.8% of Florida, 10.1% to 17.4%) (Mokdad et al., 1999). 

Research results from the 1995 NCHRBS (National College Health Risk Behavior Survey-US) 

additionally indicated that 24 percent of college students were overweight and 12.3 percent were 

obese (MMWR, 1997). Students 25 years of age or older, White or Hispanic students, and 

students in 2-year institutions were significantly more likely than younger students, Black 

students, and students in 4-year institutions to be overweight (Douglas et al., 1997).  

Theory Driven Health Message Intervention Programs in College Settings 

The overweight (or obesity) epidemic, especially for college students, is a complex 

phenomenon without a single cause. In order to curb the increasing rates of overweight and 

obese adolescents who are in a crucial life phase (Dietz, 1997), studies have tried to learn more 

about determinants of adolescents’ intentions and motivations to perform two health-related 

behaviors (e.g., healthy diet and physical activity) that mainly influence their weight status. Few 

studies, however, have been done regarding the value of college- and university-based 

interventions (MMWR, 2005). Some health professionals argue that college programs may 

capitalize on existing resources and tools to develop student knowledge, attitudes, and skills 

essential for maintaining a healthy body weight (MMWR, 2005). 

Dishman and Buckworth (1996), in a meta-analysis on the effectiveness of health 

interventions, noted that most studies do not evaluate the effects of the interventions on the 

theoretical mediators that influence physical activity. Baranowski, Anderson, and Coamack 

(1998) also have recommended conducting intervention analyses that (1) assess the impact of 

intervention on the theory-based mediating variables and (2) assess covariations between 

changes in theoretic mediators and changes in physical activity. 

The theory of planned behavior (TPB) (Ajzen, 1988, , 1991) has been employed 

repeatedly to address weight gain problems (Baker, Little, & Brownell, 2003; Brinberg & 

Durand, 1983; Oygard & Rise, 1996; Sheeshka, Woolcott, & MacKinnon, 1993). TPB assumes 
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an informational foundation of human conduct. This theory is composed of three main constructs 

(e.g., attitudes, subjective norms, and perceived behavioral control) that predict behavioral 

intentions which in turn influence actual behavior. In the recent years different psychological 

(Conner & Armitage, 1998), SES (Adler, Boyee, & Chesney, 1994; Goodman, Slap, & Huang, 

2003), media (Sheeshka, Woolcott, & MacKinnon, 1993), and social interaction (Bandura, 1986) 

variables have been added to enhance the theory’s explanatory power.  

Study Purpose 

Several studies have documented the structural relationships between TPB variables that 

determine behavioral intentions toward diet and physical activity (Baker, Little, & Brownell, 

2003; Verbeke & Vackier, 2005) and the effective ways to manipulate health campaign messages 

(Oygard & Rise, 1996; Sutton, March, & Matheson, 1990). Little prior research, however, has 

demonstrated the effects of theory driven message intervention programs on intention to change 

diet and physical activities among college students. This study examines the utility of theory-

based messages designed to increase college students’ intention to eat healthy food and engage in 

substantive physical activity. In this research, a split plot design with two between-subject 

variables (‘intervention format’ and ‘intention-level of respondents’) and one within-subject 

variable (‘time’) is employed to test whether a theory-based intervention program is effective 

among young college students.  

Organization of Dissertation 

 In this dissertation, chapter 2 details the overweight and obesity problem, particularly 

among adolescents and young adults. This chapter also reviews the prior literature concerning 

applied health interventions and relevant theories. Particular attention is given to theoretical 

variables that influence healthy eating behaviors and physical activities. 

 Chapter 3 outlines the methods that are used to complete an online web sample survey 

and a subsequent experiment using a pretest, posttest treatment/control group design. The online 

survey was initially used to identify theory-based variables that differentiate college students 

who routinely intend to versus do not intend to eat healthy food and engage in physical activity. 

These variables were used to develop “discriminating” health communication messages that 

should be effective in influencing college students’ intentions. The discriminating messages were 

ultimately used as manipulations in the experimental treatment condition. 
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 Chapter 4 details the survey and experimental results. Initially, factor analyses and 

reliability measures are employed to select variables that are used to create theoretical indices. 

Structural equation modeling (SEM) techniques, stepwise regression, and analysis of variance 

(ANOVA) procedures are then used to identify the discriminating messages. Following the 

introduction of discriminating messages in the experimental treatment condition, covariance 

analysis techniques (ANCOVA), MANOVA, and repeated measure ANOVA are used to test the 

effects of the experimental intervention. This section concludes with considerations of main and 

interaction effects resulting from the experiment.  

 The final chapter, chapter 5, discusses the study results and issues that need to be 

considered for future research. The online survey and experimental results are summarized first. 

The hypothesized and research question findings are outlined. In this section, the predicted and 

unanticipated findings are discussed and recommendations are made for future studies of college 

students’ eating behaviors and physical activities. This section concludes with discussions of the 

key limiting factors in this dissertation. 
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CHAPTER 2 

BACKGROUND AND LITERATURE REVIEW 

The relationships between overweight/obesity and morbidities and mortality have been 

clearly supported (Alpert & Hashimi, 1993; Blair et al., 1995; Hill & Peters, 1980). An analysis 

of National Health and Nutrition Examination Survey data (NHANES I ~ NHANES III) has 

indicated that, relative to the normal weight categories (BMI 18.5 to < 25), obesity (BMI ≥ 30) 

has been associated with 111,909 excess deaths (95% CI, 53,754 ~ 170,064) even though 

overweight was not significantly associated with excess mortality (Flegal, Graubard, Williams, 

& Gail, 2005; Flegal, Kuczmarski, & Johnson, 1998). According to an American Cancer Society 

study, when controlling for smoking, there was a graded increase in mortality with increasing 

body mass index (BMI) that is especially significant at a BMI of 27 to 29.9 (Manson, Stamfer, 

Hennekens, & Willett, 1987). The Health Professional Study also indicated that a graded 

increase in mortality from heart disease was associated with increasing degrees of weight gain 

(Willett et al., 1995). Likewise, research dealing with weight loss found that it favorably affects a 

number of risk factors. Losing 5-10 percent of body weight leads to improvement in blood 

pressure and triglyceride levels and, for most morbidities, a 10 percent weight loss is sufficient to 

see significant improvement in risk factors (Sjostrom, Lissner, & Sjostrom, 1997). 

College Years as a Critical Period for Weight Gain 

Adolescence and early adulthood appear to represent critical periods for the 

development of obesity that persists into adulthood (Dietz, 1997). Research findings by Racette 

et al. (2005) demonstrate that, among college students, a notable weight increases (mean = 4.1 ± 

3.6 kg (~9 lbs)) occur between the beginning of the freshman year and the end of the sophomore 

year. Racette, Deusinger, Strube, Highstein, and Deusinger (2005) further argue that the most 

common ages for college attendances frequently are accompanied by inappropriate weight gain 

induced by unbalanced energy intake and physical activity.  

Food Consumption and Weight Gain 

Regarding dietary behaviors, according to results from the 1995 National College Health 

Risk Behavior Survey, most students (78.2%) reported having eaten fast food, typically high in 

fat content (e.g., hamburgers, hot dogs, sausage, potato chips, etc), during the day preceding the 

survey (Douglas et al., 1997). Findings from Racette et al. (2005)’s sample showed that more 

than half of the sampled college students ate fried or fast foods at least three times during the 
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previous week, and they did not consume adequate amounts of fruits and vegetables (Havas, 

Heimendinger, & Reynolds, 1994). USDA CSFII (Continuing Survey of Food Intakes by 

Individuals) data have shown that 56 percent of U.S. adults eat away from home on any given 

day; of these, about 33 percent eat at a fast food outlet (French, Harnack, & Jeffery, 2000).  

A recent study by Strum and Wells (2001) found that abuse of fast food as well as 

alcohol and cigarettes increased morbidity, mortality, and health-care costs. French, Harnack, 

and Jeffrey’s (2000) study also indicates that frequent eating at fast-food restaurants is negatively 

associated with fiber intake and is positively associated with intake of excessive total calories 

and fat. 

The over-consumption of high fat food by the U.S. population still remains a dangerous 

condition. Although dietary fat intake, as a percentage of total energy, has declined in recent 

years, from 40 percent in 1977/1978 to 33 percent in 1994, fat levels continue to remain higher 

than recommended (French, Harnack, & Jeffery, 2000; USDHHS, 2000). Moreover, high fat 

diets have been linked to weight gain and cardiovascular diseases. (Saba, Vassallo, & Turrini, 

2000; WHO, 1990).  

Exercise and Weight Gain 

Epidemiologic data similarly shows a decrease in the percent of university students, 

aged 18 to 21, who participate in three or more days per week of vigorous physical activity 

(USDHHS, 1996). A comparable finding is reported by Calfas, Sallis, Lovato, and Campbell 

(1994) indicates that almost half of recent graduates reported being less active after graduation 

than they were while in college.  

The National Heart, Lung, and Blood Institute’s Growth and Health Survey shows that 

the biggest drop of physical activity occurs between the ages of 15 and 18 years, and continues to 

decline between the ages of 18 and 29 years (Caspersen, Pereira, & Curran, 2000). Data from the 

2003 YRBS (Youth Risk Behavior Survey) similarly indicates that time spent each week 

exercising and participating in physical activity sufficient to make adolescents sweat and breathe 

hard declines progressively between the ages of 14 to 18 (MMWR, 2004). Additionally, merging 

the 1995 NCHRBS and the 2003 YRBS data documents dramatic reductions in the amount of 

weekly physical activity by college age individuals, ages 18 to 24 (see Figure 1).  
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Survey Question: "How many of the past 7 days did you do

physical activity or participate in physical activity for at least 20

minutes that made you sweat and breathe hard?"
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Note. The results come from the 2003 YRBS (Youth Risk Behavior Survey, ages 14 to 18, n = 15,240) and 1995 
NCHRBS (National College Health Risk Behavior Survey-US, ages 19 to 24, n = 4,838) 

Figure 1 The decreasing trend of participation in physical activity from adolescents to college-
age students --- ages 14 to 24 

 

These prior results are reinforced by research specifically focusing on college students. 

Douglas et al. (1997) reported that 37.6 percent of college students had participated in vigorous 

physical activity (“sweat and breath hard”) for at least 20 minutes on three or more of the 

previous seven days, and 19.5 percent reported engaging in moderate physical activities (e.g., 

walking, bicycling, etc.) for at least 30 minutes at a time on 5 or more days of the previous week. 

Research by Recette et al. (2005), exclusively focusing on freshmen and sophomores, indicated 

that only about half of the participants engaged in regular physical activity, and 30 percent did 

not engage in any physical activity on a regular basis. 

Regular physical activity is associated with numerous health benefits. Physical activity 

reduces risk of ischemic stroke (Hu et al., 2000), Type 2 diabetes (Hu et al., 2001), and 

depression (Ross & Hayes, 1988). Moreover, regular exercise reduces risk of early mortality 

(Blair et al., 1995; Lee, Hsieh, & Paffenbarger, 1995; Paffenbarger et al., 1993).  

Applying Theories to Health Campaign Interventions 

Fishbein (Fishbein, 2000) proposes that to design effective interventions aimed at 

increasing healthy behaviors, a theory based approach provides powerful tools for identifying the 

specific beliefs that need to be addressed. Logically and empirically supported theories give 

health practitioners guidelines that can be used when making decisions concerning interventions, 

target populations, and campaign messages (Fishbein & Yzer, 2003). 
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Generally, health promotion research indicates that a comprehensively planned approach 

with a range of interventions increases the likelihood of success (Farquar et al., 1990; Farquhar 

et al., 1985). Fishbein and Yzer (2003), from a practical standpoint, suggest that the most 

effective interventions should be those directed at changing specific behaviors (e.g., walk for 20 

minutes three times a week) rather than changing behavioral categories (e.g., physical activity) or 

goals (e.g., maintaining proper weight). Reger, Wootan, and Booth-Butterfield (1999) argue the 

behavioral concepts (i.e., reducing the consumption of saturated fat) should be broken into steps 

that are easier for audiences to understand, easier for audiences to do, and easier to communicate 

through media. 

Baseline Assessment: Test the Extended TPB Model - SEM 

 The theory of planned behavior (TPB) is a widely used expectancy-value model entailing 

the determinants of an individual’s intention to perform certain behaviors.  The TPB model has 

been repeatedly applied to studies of diet and physical activity (Baker, Little, & Brownell, 2003; 

Conner, Martin, Silverdale, & Grogan, 1997; Conner & Spark, 1996; G. Godin, & Gionet, N. J., 

1991; G. Godin & Kok, 1996; G. Godin & Spepherd, 1986; G. Godin, Valois, P., & Lepage, L., 

1993; Oygard & Rise, 1996; Verbeke & Vackier, 2005).  In general, attitudes toward healthy 

eating and physical activity, subjective norms, and perceived behavioral control, and habits all 

have shown positive influence on intentions to eat healthy and perform physical activity. Also, 

symbolic media exposure and direct modeling of key referents may function as factors to explain 

behavioral intention to practice healthy eating and physical activity (Sheeshka, Woolcott, & 

MacKinnon, 1993). After the message intervention, changes in the psychological correlates are 

presumed to mediate changes in physical activity and diet outcome (Baranowski, Anderson, & 

Carmack, 1998; Calfas et al., 2000). 

Theoretical Determinants of Weight Gain 

According to the integrated health model, if a person has formed a strong intention to 

perform a given behavior and has the necessary skills and abilities to perform the behavior, and 

if there are no environmental constraints to prevent the activity, there is a high probability that 

the behavior will be performed (Fishbein & Yzer, 2003). The theory of planned behavior (TPB) 

developed by Ajzen and Fishbein (1980) has been widely used in the choice of food (Conner, 

Martin, Silverdale, & Grogan, 1997; Oygard & Rise, 1996; Saba, Vassallo, & Turrini, 2000; 

Verbeke & Vackier, 2005) and physical activity (Baker, Little, & Brownell, 2003; Craig, 
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Goldberg, & Dietz, 1996). TPB postulates three conceptually independent determinants of 

behavioral intention, which in turn influence behavior. The three critical determinants of a 

person’s intentions are as follows: (a) the person’s attitude toward the behavior, which is based 

on one’s salient beliefs about the consequences of behavior, weighed by evaluation of each of 

those consequences; (b) subjective norms, which include the perception that others of importance 

support or oppose the person’s adoption of the behavior and motivation to comply with these 

expectations; (c) perceived behavioral control, which reflects the degree of control the individual 

perceives himself/herself to have over performance of a particular behavior (Ajzen, 1991; 

Fishbein & Yzer, 2003; Rimal & Real, 2003). The theory of planned behavior is a function of 

salient beliefs relevant to a behavior. Three kinds of salient beliefs are separately identified: 

behavioral beliefs, which are the subjective likelihood that the behavior will produce the 

outcome in question; normative beliefs, which are the likelihood that important referent 

individuals or groups will approve or disapprove the performance of the given behavior; and 

control beliefs, which provide the basis for perceptions of behavior control.  

 As stated above, attitudes (A) are calculated by multiplying the strength of each 

behavioral belief (bi) by the subjective evaluation (ei) of the belief’s attribute [A = ∑biei]. The 

subjective norm (SN) is obtained by the strength of each normative belief (ni), multiplied by the 

person’s motivation (mi) to comply with the referent in question [SN = ∑nimi]. Perceived 

behavioral control (PBC) is the sum of the multiplication of each control belief (ci) with the 

perceived power (pi) of the particular control factor to facilitate or inhibit performance of the 

behavior [PBC = ∑cipi]. The regression equation that specifies behavioral intention (BI) is [BI = 

α0 + α1A + α2SN + α3PBC] (Verbeke & Vackier, 2005). The attitude, subjective norms, and 

perceived behavioral control variables solidify intention to perform the related behavior. 

Additional Variables in the Theory of Planned Behavior 

 Recent empirical work suggests modifications of present theories, including other 

possible predictive components of food consumption and physical activity in order to increase 

the predictive power of the TPB model. The theory of planned behavior is open to the inclusion 

of additional predictors to explain a larger part of the variance in behavioral intentions (Conner 

& Armitage, 1998). It is recommended that this theoretical articulation should specify how the 

new variables influence intentions in combination with the existing components of TPB, and the 

range of conditions over which such a variable might be expected to have an impact. For the 
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study of college students’ intention to eat healthily and perform physical activity, a few 

extensions proposed by Ajzen (1991) and Conner & Armitage (1998) have been taken into 

additional account. 

Endogenous Variables 

 First, habit, a frequently repeated behavior, can be included as a substantive predictor of 

behavioral intention and later behavior directly or through the mediating variables within TPB. 

Habit, under the definition of Saba, Vassallo, and Turrini (2000), can be considered as 

“frequently repeated past behavior or as behavior that is in some way automatic or out of the 

awareness of the subject (p. 70).” When behavior is repeatedly and satisfactorily executed and 

becomes habitual, it may lose its reasoned character (Verplanken, Aarts, Knippenberg, & 

Moonen, 1998). The behaviors under consideration (e.g., diet and physical activity) in this 

research are considered habituated at least, in part, as result of repeated performances.  

In cases of habitual behaviors such as diet and physical activity, frequently repeated past 

behavior may have an important role in predicting future behaviors. Indeed, it has been shown 

that measures of habit predict behavioral intentions over and above attitude and subjective norm 

(Saba, Vassallo, & Turrini, 2000). Especially for the behavioral changes in the consumption of 

sweets and fried food, and physical activity, frequently pre-performed behavior is the strongest 

predictor of later behavior (Mullen, Hersey, & Iverson, 1987). Similarly, Godin, Valois, and 

Lepage (1993) found that habit is the most important predictor of exercising behavior, over and 

above all TPB behavior. But based on 11 studies containing 12 data sets, Conner and Armitage 

(1998) reported that past behavior or habit explained, on average, a further 7.2 percent of the 

variance in intentions after controlling attitude, subjective norms, and perceived behavioral 

control. In addition, habit accounted for 13.0 percent of the variance in future behavior. 

A meta analysis by Conner and Armitage (1998) also revealed high correlations between 

past behavior and behavioral intention (γ = 0.51), and future behavior (γ = 0.68). Another 

correlation was reported between past behavior and perceived control (γ = 0.36), indicating the 

possibility of indirect effects of past behavior on intention and behavior through PBC. Ajzen 

(1991), moreover, has particularly argued that the effects of past behavior should be mediated by 

the predicted behavioral control (PBC). In summary, it is expected that habit should predict 

future behavioral intentions concerning healthy eating and physical activity (Verplanken, Aarts, 

Knippenberg, & Moonen, 1998). 
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 Second, from a conceptual point of view, attitude is expected to have both evaluative and 

affective components, particularly in an environment in which symbolic media exposures are 

ubiquitous (Verbeke & Vackier, 2005). The traditional method in TPB for eliciting attitudinal 

beliefs usually focuses on rational calculation of later behavioral outcomes while neglecting to 

elicit affective outcomes associated with performance of the behavior (Van der Plight & de Vries, 

1998). In an attempt to unravel Fishbein and Ajzen’s doubt on the difference between a person’s 

judgment that an object makes him feel good and his evaluation that the object is good (Fishbein 

& Ajzen, 1975), Breckler and Wiggins (1989) showed in their research a reliable empirical 

distinction by asking respondents to indicate their feelings toward attitudinal objects. Richard, 

van der Pligt, and de Varies (1996) reported that in a situation where people engage in effortless 

cognitive activity, such as eating junk food, anticipated affective reactions are significant 

predictors of behavior expectancy after taking into account attitudes, subject norms, and 

perceived behavioral control. These findings provide support for inclusion of anticipated 

affective reactions in the study of the theory of planned behavior (Conner & Armitage, 1998). 

Third, the difference between the TRA (Theory of Reasoned Action) and TPB (Theory of 

Planned Behavior) lies in the control component.  Even though Ajzen’s (1991) argument that the 

perceived behavioral control (PBC) and self-efficacy constructs are interchangeable, PBC 

construct have been defined and measured in a multidimensional manner (Dzewaltowski, Noble, 

& Shaw, 1990; Manstead & van Eekelen, 1998; Terry & O'Leary, 1995). Bandura (1992) has 

also argued that PBC and self-efficacy are quite different. Self-efficacy is more concerned with 

cognitive perceptions of control based on internal control factors (e.g., agency belief), whereas 

PBC reflects more general, external factors. In other words, a simple way of distinguishing 

between self-efficacy and PBC is to draw on the notion that control comes from two different 

conceptual origins: internal control based on factors that come from within the individual (such 

as effort, ability and confidence); and external control based on factors that come from outside 

the individual (such as task difficulty, cooperation of others, access to necessary resources, or 

luck) (Manstead & van Eekelen, 1998). 

Exogenous Variables: Symbolic Modeling and Direct Modeling 

 In order to understand main intrapersonal psychological predictors determining 

behavioral intention to eat healthily and perform physical activity, this study is primarily based 

on a framework of TPB. To further the discussion into the area of how people exposed to social 
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influence ahead of processing personal cognition, Bandura (1986)’s social cognitive theory 

introduced an environmental element interacting with cognitive, emotional, and other personal 

factors. Before cognitive factors determine whether new ideas and practices will be adopted and 

processed, social cognitive theory states that people acquire new ideas and knowledge of new 

practices from their environment, mainly through the vicarious exposure to media and significant 

referents (Bandura, 1986; Sheeshka, Woolcott, & MacKinnon, 1993).  

New ideas, practices, and trends become widely known through symbolic and direct 

modeling processes (Bandura, 1986). Mass media play an important role as symbolic models in 

the early stages of transmitting information about new practices and ideas, and direct modeling 

happens when people observe their referent others performing desirable new practices. 

Adolescents, therefore, can learn about diets, physical activity and their health outcomes through 

the symbolic modeling of mass media and the direct modeling within social networks (e.g., 

family and friends) (Sheeshka, Woolcott, & MacKinnon, 1993).  

Health educators argue that a media campaign, in conjunction with other programming 

(i.e., community-based programs), has the potential to produce sustained behavioral changes 

(Mittelmark, Hunt, Heath, & Schmid, 1993). The influence of vicarious modeling (direct 

modeling and symbolic modeling from media) in activating the introduced behavior is 

documented in both laboratory and field studies (Bandura, 2002). For example, in a quasi-

experimental study evaluating a campaign promoting consumption of low fat milk, the 1 % Or 

Less campaign in West Virginia, showed that a media-only approach was effective in altering 

milk consumption habits (Reger, Wootan, & Booth-Butterfield, 1999). Kahn, Ramsey, and 

Brownson (2002) have further argued in their systematic review of mass media interventions that 

mass media campaigns can play important roles in changing awareness of opportunities for 

benefits resulting from physical activity.  

 On the basis of the theoretical considerations and prior research outlined above, positive 

coefficients between three main beliefs (attitude, subjective norm, and perceived behavioral 

control) and behavioral intention are expected. Habit is also expected to have a positive 

relationship with behavioral intention. In addition, symbolic modeling and direct modeling are 

expected to be predictors of behavioral intention directly or through the TPB variables.  
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Figure 2 Conceptual framework for college students’ healthy eating and physical activity: 
Theory of planned behavior & social cognitive theory 
  

 Based on the prior research, and the merger of social cognitive theory and theory of 

planned behavior, the following hypotheses are proposed. 

H1: Attitudes toward healthy eating, subject norms, perceived behavioral control (PBC), and 

habits have direct positive impacts on intentions to eat healthy food. 

 Social cognitive theory indicates that symbolic modeling and direct modeling will also 

influence behavioral intentions. There is limited prior research merging the theory of planned 

behavior and social cognitive theory. The following research question is therefore proposed. 

RQ1: In the context of the theory of planned behavior, what are the direct and indirect influences 

of symbolic modeling and direct modeling on intentions to eat healthy food? 

H2: Attitudes toward exercise, subject norms, perceived behavioral control (PBC), and habits 

have direct positive impacts on intentions to exercise.  

 Once again, the following research question, merging the theory of planned behavior and 

social cognitive theory, is proposed.  

RQ2: In the context of the theory of planned behavior, what are the direct and indirect influences 

of symbolic modeling and direct modeling on intentions to perform physical activity? 
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Message Intervention 

Discriminated Messages 

Brief informational intervention programs about the relationship between diet,  physical 

activity, weight control and health have been the most widely used interventions targeting 

students in school- and community-based programs (Hochbaum, 1981; Oygard & Rise, 1996). 

This strategy assumes that once people better understand the relationship between good nutrition, 

proper physical activity and health, they will be motivated to improve their diet and physical 

activity if the options are affordable and available. The research addressing this strategy seems to 

question the effectiveness of nutrition and physical activity education alone, although 

informational approaches do successfully disseminate knowledge (Johnson & Johnson, 1985; 

Sloan, 1987). People do not simply translate the awareness and knowledge into motivations to 

act in  more healthy directions (Johnson & Johnson, 1985; Oygard & Rise, 1996; St. Lawrence et 

al., 1995). The feeling of invincibility that characterizes youth in this developmental period also 

suggests that straightforward information delivering intervention programs may need to be 

reconsidered (St. Lawrence et al., 1995). 

Furthermore, a few researchers have argued that prior diet and physical activity 

interventions should include a “molecular” analysis of the beliefs underlying the component of 

model that explain healthy eating and physical activity (Fishbein & Middelstadt, 1987; Sutton, 

March, & Matheson, 1990). Fishbein and Middelstalt (1987) have suggested that the more 

intervention planners know about the factors underlying a decision to perform a particular 

behavior, the greater the probability that they can change that behavior. Sutton et al. (1990) have 

likewise suggested that a systematic analysis of the underlying cognitive beliefs that determine 

motivations can provide clues to which beliefs might be targeted when making persuasive 

communication message. 

When analyzing underlying belief systems, studies by Oygard and Rise (1996) and 

Sutton, March, and Matheson (1990) and other studies (Bauman, Fisher, Bryan, & Chenoweth, 

1984; Budd, 1986; dr Vries & Kok, 1986) compared low-intenders and high-intenders (i.e., those 

who highly (or low) intended to lose weight; those who highly (or low) intended to quit 

smoking) with respect to their beliefs about the consequences of those suggested behaviors and 

their evaluations of the consequences. These studies suggest that those beliefs which 

discriminate between high-intenders (those who intend to perform a specific behavior) and low-



 

 15

intenders (those who have lesser intentions to perform a specific behavior) may be candidates for 

communication interventions to enhance audiences’ intentions of perform healthy behaviors. 

When employing a specific classroom-based intervention program, some researches reported that 

a few hour risk reduction interventions promoted changes in knowledge, attitudes, or intentions 

(Jemmott, Jemmott, & Fong, 1992). 

Since little previous researches has been carried out on improving college students’ 

healthy eating and physical activity behavior by employing discriminate message intervention 

based on this TPB model, this study proposes general hypotheses and research questions. 

H3: Discriminate messages will increase intentions to eat healthy food among college students, 

irrespective of the students’ prior intentions to eat healthy. 

Q3: Do discriminate messages increase favorable attitude, subjective norm, and PBC to eat 

healthy food among college students, irrespective of the students’ prior level of intention? 

H4: Discriminate messages will increase intentions to engage in physical activity among college 

student, irrespective of their prior intentions to exercise. 

Q4: Do discriminate messages increase favorable attitude, subjective norm, and PBC to perform 

physical activity among college students, irrespective of the students’ prior level of intention? 

Classroom-Based Health Education Intervention  

Health education class interventions that will be employed in this research provide 

information on high-intender/low-intender discriminated beliefs (Treatment Group) and on 

formal relationships between healthy eating & physical activity and health (Control Group). 

Specifically, the class interventions in this study focus on conveying theoretically derived high-

intender/low-intender discriminated beliefs necessary for the successful performance of 

overweight and obesity-prevention behaviors.  

Health education class interventions have been frequently designed to affect behavioral 

changes through attitudinal or behavioral factors that provide students with the skills for rational 

decision-making (Blom-Hoffman, Kelleher, Power, & Leff, 2004; Jemmott, Jemmott, & Fong, 

1992; St. Lawrence et al., 1995; Walter & Vaughn, 1993). Until now, health education classes 

have been primarily developed and tested among elementary, middle, and high school students 

(Kahn, Ramsey, & Brownson, 2002). Although studies reviewed by Kahn et al. (2002) did not 

show consistent changes in actual activities resulting from class health education interventions, 
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most studies have shown increases in general health knowledge, physical activity-related 

knowledge, and self-efficacy related to physical activities (Walter & Vaughn, 1993). 

Objectives of the Research 

 In the present study, overall, three research objectives are presented.  

 Objective 1: To report the relative contribution of endogenous variables (e.g., TPB 

components and habit) and exogenous variable (e.g., direct modeling and symbolic modeling) in 

predicting the behavioral intention to eat healthy food and perform physical activity in direct or 

indirect ways.   

 Objective 2: To give a detailed analysis of the underlying cognitive structures 

corresponding the specific beliefs, which discriminate most between those students who have 

high intentions and those who have low intentions to eat healthy food or perform physical 

activity.  

 Objective 3: To report the effective informational influence of a high-intender/low-

intender discriminated message in changing the behavioral intentions of eating a healthy diet and 

performing physical activity following a classroom intervention. 
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CHAPTER 3 

METHODS 

This study used a standardized questionnaire in both the survey and the experimental 

phases of the data collection. This questionnaire had seven key measures in both subject areas – 

healthy eating and physical activity. 

Measures – Endogenous Variables 

Questionnaire and Statistical Methods 

 The items and structure of the questionnaire used in this study are reported in Appendix 1. 

All questions were measured on six-point Likert-type scales. SPSS 13.0. was used to establish 

the Cronbach’s alpha reliabilities for the TPB and social cognitive constructs . Principal 

component analyses were used to describe the underlying components of the constructs. 

Relationships hypothesized based on the TPB and social cognitive theories were tested through 

path analyses by employing the LISREL 8.7 program.  ANOVA, stepwise regression, 

MANOVA, ANCOVA, and repeated measures ANOVA procedures were used to test the 

effectiveness of the discriminated messages.   

Behavioral Beliefs 

 Participants rated their likelihood judgments, from 1 (very unlikely) to 6 (very likely), 

concerning the consequences of various evaluative and external & affective judgments involving 

eating and physical activity behaviors. Based on prior research (Baker, Little, & Brownell, 2003; 

Breckler & Wiggins, 1989; Oygard & Rise, 1996; Verbeke & Vackier, 2005), the following 

items were assessed for eating and physical activity. 

Table 1 Behavioral beliefs items for eating a healthy diet & physical activity 
  Eating a healthy diet Physical activity 

Evaluative 
Items 

Decreases my cholesterol level (disease) 
Reduces my risk of cancer (disease) 
Reduces my risk of heart disease (disease) 

Decreases my cholesterol level (disease) 
Reduces my risk of cancer (disease) 
Reduces my risk of heart disease (disease) 

External & 
Affective 
Items 

Helps me control my weight (weight) 
Gives me more energy (energy/strong)  
Makes me enjoy the food more (taste/enjoy) 
Gets me in shape (shape) 
 
Helps me feel good about myself (affective) 
Helps me be or feel healthy (affective) 
Helps me feel in control of things (affective) 

Helps me control my weight (weight) 
Helps me be physically strong (energy/strong) 
Helps me be fit/in shape (shape) 
Helps me have a body shape or muscle that I 
like (shape) 
Helps me feel good about myself (affective) 
Helps me feel healthy (affective) 
Helps me feel in control of things (affective) 
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Outcome Evaluations 

 Evaluations of the outcomes listed above were measured in terms of “How important is 

…” ranging from 1 (not important at all) to 6 (very important). Subsequently, the outcome 

evaluations for healthy eating and physical activity were multiplied by the corresponding 

behavioral beliefs. The resulting products were summed across all outcomes to constitute an 

indirect measure of attitudes toward healthy eating and physical activity (Oygard & Rise, 1996). 

Subjective Norm Beliefs 

 Subjective norms were operationalized with a belief-based measures that assessed 

normative beliefs of specific referents: mother, father, friends, partners, and siblings. A six-point 

scale, 1 (not at all) to 6 (very much), was used to measure the extent to which the participants 

believe that (a) “My [referent] think(s) I should eat healthily”, or (b) “My [referent] think(s) I 

should be physically active.” When selecting referent groups, mothers, fathers, friends, partners, 

and siblings were assumed to have pre-eminent influence on college students’ eating and 

physical activity behaviors (Oygard & Rise, 1996). 

Motivation to Comply 

 Motivation to comply with the above referents was measured by employing the following 

questions: “How important is it for you to comply with…?” in terms of a six-point scale from 1 

(not important at all) to 6 (very important). The perceived normative beliefs were multiplied by 

the corresponding motivations to comply. The resulting products were summed across all salient 

referents to constitute the subjective norm construct. 

Perceived Behavioral Control 

 Each goal (healthy eating and physically active) was operationalized by three instances of 

desired outcomes (for eating: being a healthy eater, avoiding too much junk food, and eating 

healthy amounts; for activity: being physically active, exercising or doing active things, and 

staying physically fit) (Baker, Little, & Brownell, 2003). In each instance, four potential means 

were assessed for self-efficacy (e.g., easiness, effort, ability, and confidence) and three were 

assessed for PBC (e.g., task difficulty, luck, and cooperation of important others) (Baker, Little, 

& Brownell, 2003; Oygard & Rise, 1996; Terry & O'Leary, 1995). All items were assessed with 

six-point scales (1 = ‘very unlikely’ to 6 = ‘very likely’). See Table 2 for examples of items 

measuring self-efficacy and PBC for healthy eating. 
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Table 2 Self-efficacy & PBC assessment: items for healthy eating 
  Healthy eating: what can you do when you want to be a healthy eater? 

Self-

efficacy 

Is it easy for you to be a healthy eater? (easiness) 
Is it easy for you to avoid too much junk food? (easiness) 
Is it easy for you to eat healthy amount? (easiness) 
Can you try hard enough to be a healthy eater? (effort) 
Can you try hard enough to avoid too much junk food? (effort) 
Can you try hard enough to eat healthy amount? (effort) 
Do you have enough self-discipline to be a healthy eater? (ability) 
Do you have enough self-discipline to avoid too much junk food? (ability) 
Do you have enough self-discipline to eat healthy amount? (ability) 
How confident are you that you will be a healthy eater? (confidence) 
How confident are you that you can avoid too much junk food? (confidence) 
How confident are you that you can eat healthy amount? (confidence) 

PBC How much control do you have over whether you will be a healthy eater? (task difficulty) 
How much control do you have over whether you will avoid too much junk food? (task difficulty) 
How much control do you have over whether you will eat healthy amount? (task difficulty) 
Do you think you are lucky enough to be a healthy eater? (luck) 
Do you think you are lucky enough to avoid too much junk food? (luck) 
Do you think you are lucky enough to eat healthy amount? (luck) 
Can you have your parents (friends) help you to be a healthy eater? (cooperation of others) 
Can you have your parents (friends) help you to avoid too much junk food? (cooperation of others) 
Can you have your parents (friends) help you to eat healthy amount? (cooperation of others) 

 
Table 3 contains examples of items used to measure self-efficacy and PBC for physical activity. 

Table 3 Self-efficacy & PBC assessment: items for being physically active 
  Physically active: what can you do when you want to be physically active? 

Self-

efficacy 

Is it easy for you to be physically active? (easiness) 
Is it easy for you to exercise or do active things? (easiness) 
Is it easy for you to stay physically fit (easiness) 
Can you try hard enough to be physically active? (effort) 
Can you try hard enough to stay physically fit? (effort) 
Do you have enough self-discipline to be physically active? (ability) 
Do you have enough self-discipline to stay physically fit? (ability) 
How confident are you that you can be physically active? (confidence) 
How confident are you that you can stay physically fit? (confidence) 

PBC Do you think you are lucky enough to be physically active? (luck) 
Do you think you are lucky enough to stay physically fit? (luck) 
Can you have your parents (friends) help you to be physically active? (cooperation of others) 
Can you have your parents (friends) help you to stay physically fit? (cooperation of others) 
How much control do you have over whether you will be physically active? (task difficulty) 
How much control do you have over whether you will stay physically fit? (task difficulty) 

 

Habit 

 Ten questions were used to assess subjective measures of habit for the two target 

behaviors. The question was worded as “I [doing something] out of habit.” The responses were 

rated from ‘not at all’ to ‘very much.’ (Saba & Natale, 1999; Saba, Vassallo, & Turrini, 2000). 
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Five descriptions of being a healthy eater and being physically active were provided. The sample 

items, taken from Baker, Little, and Brownell (2003), were worded as follows: 

Table 4 Target behavioral items for assessing extent of habit of ‘being a healthy eater’ and ‘being 
physically active’ 

Being a healthy eater 

Eat in a balanced way with a lot of fruits and vegetables. 
Eat three meals a day. 
Do not eat too much junk food (fast food, chips, and sweets or desserts). 
Eat moderate amounts (not too much or too little). 
Eat only a moderate amount of fat. 

Being physically active 

 

 

 

 

 

 

 I [insert] out of habit.  

 

 

 

 

 

Am involved in sports and physical activity working up a sweat and breathe 
hard. 
Choose to be more active in everyday life, for example, taking stairs instead 

of an elevator. 
Walk somewhere instead of getting a ride. 
Choose activities that require energy instead of choosing watch TV or play 

video game during free time. 
Actively participate in games or physical activities in gym class at school. 

 

Intention 

 Intentions to try to eat healthy and perform physical activity were assessed by asking 

“How likely is it that you will try to do healthy eating?” and “How likely is it that you will try to 

do physical activity?” A 6-point response scale was used with the following scoring: 1 = I will 

never try to do healthy eating [physical activity], 6 = I will definitely try to do healthy eating 

[physical activity]. For the main analyses, the intention results were dichotomized so that 

“intenders” can be compared with “non-intenders” by using median splits. 

Measures – Exogenous Variables 

Symbolic Modeling - Media 

 Symbolic modeling was measured by the degree to which college students attend to 

information and skills portrayed in the media, using a 6-point Likert-type scale. The scale, taken 

from Sheeshka, Woolcott, and MacKinnon (1993), was comprised of 6 items measuring healthy 

eating and 3 items measuring physical activity.  
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Table 5 Symbolic modeling: items for healthy eating and being physically active 
  Items 

Healthy eating TV ads for ‘low-fat’ or ‘light’ spreads (e.g., light margarines) persuade me to try those 
foods.  

Newspaper and magazine recipes for low-fat dishes catch my attention. 
Magazines I read suggest that fruits and vegetables are an important part of a healthy diet. 
Information I read in newspapers and magazines suggests that people should eat smaller 

portions of meat. 
Magazine and TV ads showing fresh fruit and vegetables make those foods appealing to 

me. 
Ads in magazines and on TV about low-fat foods have some influence on the foods I 

select. 

Physically 

active 

TV ads and newspaper articles for outdoor activity get me involved in sports and physical 
activity. 
Newspaper’s and magazine’s suggestions to be more active in everyday life catch my 
attention. 
Ads in magazines and on TV about physically fit people make me to participate in gym 
class at school. 

 

Direct Modeling – Key Referents 

 Direct modeling refers to the opportunity for observing important referents (e.g., 

boyfriend, girlfriend, parents, and spouse) or admired coworkers choosing healthy food and 

participating in physical activity. The scale, taken from Sheeshka, Woolcott, and MacKinnon 

(1993), was comprised of 6 items measuring healthy eating and 3 items measuring physical 

activity, and again a 6-point Liker-type scale was employed. 

Table 6 Direct modeling: items for healthy eating and being physically active 
  Items 

Healthy eating How often do you see your boyfriend/girl friend/parents/spouse~ 

Drink skim milk? 
Have salad or vegetables at a meal? 
Choose whole-grain breads over white breads? 
Eat some fruit at lunch? 
Use low-fat products (e.g., “calorie-wise” salad dressing or “light” spreads)? 
Make an attempt to use less fat on foods (e.g., less margarine, butter, sauces, gravies)? 

Physically active How often do you see your boyfriend/girl friend/parents/spouse~ 

Participate in 30 minutes of moderate intensity activity over five days a week. 
Report leisure-time regular physical activity. 
Participate in daily school (or workplace) physical education. 

 

 The definitions of “healthy eating” and “physical activity” were stated clearly at the 

beginning of the survey questionnaire. Healthy eating was defined as “eating a wide variety of 

nutritious food containing a low quantity of fat, sugar, and salt in a balanced way” (NHMRC, 

1991; Oygard & Rise, 1996). Proper physical activity was defined as “engaging in three or more 
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sessions per week of activities that last 20 minutes or more at a time, and that require moderate 

to vigorous level of exertion” (USDHHS, 1996).  

Participants and participant recruitment 

Participants of On-Line Survey for Initial TPB Model Testing 

 Survey data were collected through online questionnaires (e.g., SurveyPro software, 

www.surveypro.com) during late January and early February 2006. A sample of Florida State 

University undergraduate students enrolled in Department of Communication courses was 

selected. Eleven undergraduate classes within the Department of Communication were used. All 

enrolled students in the classes were informed that if they finished the survey they would receive 

extra course credit. Participation was completely voluntary. Survey participants were asked to 

visit the online survey website (http://www.surveypro.com/TakeSurvey?id=18698) and complete 

the self-administered questionnaire, requiring approximately 15 minutes. A total of 824 

undergraduate students visited the website and 683 completed the online survey.  

 Several studies have compared response rates from email studies to those from mail 

surveys of the same populations (Couper, 2000). These studies have revealed a large variation in 

response rates, ranging from a low of 6 percent to a high of 67 percent for e-mail surveys , and a 

low of 18 percent to a high of 75 percent for mail surveys (Couper, Blair, & Triplett, 1999). In a 

study comparing email and mail response rates for a survey of employees in several government 

statistical agencies in the U.S., the response rates and data quality were similar for both mail and 

email surveys (Couper, Blair, & Triplett, 1999). 

Participants for the Experiment 

 Experiment participants were selected from the on-line survey respondents who accepted 

an invitation to participate in a 45 minutes lecture in a health class. The invitations were given 

only to high-intenders or low-intenders of both healthy eating and physical activity. Among 683 

on-line survey respondents, 491 respondents (214 low-intenders, and 277 high intenders) were 

invited by email to participate in the experiment (treatment and control groups combined) by 

email (Table 7). To motivate voluntary participation, an incentive of $10 and extra credit were 

offered. 
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Table 7 High-intender vs. low-intender for health eating and physical activity 
  Physical activity  

  Low-intender High-intender Total 

Healthy eating Low-intender 
High-intender 

Total 

214 

116 
330 

76 
277 

353 

290 
393 
683 

 

 Of the 491 invited participants, a total of 55 high-intenders and 44 low-intenders 

responded. Among them, 60 undergraduates belonged to the “control group (standard 

information only control condition)” and 39 undergraduate belonged to the “experimental group 

(experimental condition with discriminate messages).”  In summary, inclusion criteria for 

experimental (treatment and control) participants were as follows: (a) FSU undergraduate 

students answering the on-line survey, (b) participants who belong to high-intender or low-

intender groups in both healthy eating and physical activity. 

 Before the initiation of the experiment, consent forms describing IRB requests for the 

study were distributed to the participants. The researcher was present to answer questions and 

explain the purpose of the study.  

Research Procedure 

Participants were assessed on two occasions, before and after the intervention. In the 

before intervention assessment (baseline measures by the online survey), four endogenous 

variables (e.g., attitude, subjective norm, PBC, and habit) and two exogenous variables 

(symbolic modeling and direct modeling) were used to identify high-intender/low-intender 

discriminated beliefs. In the experiment after the online survey, the effectiveness of the 

classroom-based, instructor-delivered health message intervention was evaluated. The 

intervention was designed to modify diet- and physical activity- related knowledge and beliefs 

related to overweight and obesity.  

After the baseline assessment, students were randomly assigned to either (a) a 45-minute 

instructor-delivered lecture designed to promote a healthy diet and physical activity based on 

high-intender/low-intender discriminated beliefs (treatment group) or (b) a 45-minute control 

class covering common knowledge of the relationship between diet (or physical activity) and 

health (control group) [see Appendices D and E]. 

The educational content of the American Obesity Association website (www.obesity.org) 

was used when scripting the control overweight and obesity messages (e.g., definition of 
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overweight/obesity, causes of overweight/obesity, trend of overweight/obesity, and health effects 

of overweight/obesity). Immediately after the interventions, participants completed post-

assessment measures to evaluate changes associated with the treatment vs. control messages. 

Analysis: LISREL 

As indicated previously, questionnaires from 683 survey respondents were analyzed to 

test the initial extended TPB model. Various communication researches have employed SEM to 

analyze associations among a set of observable variables (single-item or additive indices) 

(Holbert & Stephenson, 2002). Even though testing of relationships among latent variables 

(items composing main constructs) is recommended, this research only dealt with a structural 

model of main constructs (omitting a measurement model) because the main purpose of this 

study was to test the model fit and to investigate the relationship between main endogenous 

variables (e.g., attitude, subjective norm, perceived behavioral control, and habit) and exogenous 

variables (e.g., symbolic modeling and direct modeling). 

 The LISREL 8.7 program was used to test the goodness-of-fit of the model suggested 

earlier and to estimate the models’ parameters. Of the various available methods of estimating 

overall model fit and model parameters, the Maximum Likelihood (ML) method is most 

commonly used (Breckler, 1990). A major advantage of this method is the possibility of using a 

χ2 goodness-of-fit index to test the overall fit of the model. The conceptual basis of this approach 

is noted as a fitting function, which is intended to summarize in a single number the discrepancy 

between the observed variances and covariances and the corresponding reproduced values 

resulting from the model estimates. Statistical inference associated with maximum likelihood 

estimation is based on asymptotic theory that assumes a large sample size. As the sample size 

becomes large, maximum likelihood estimates are more likely (a) unbiased, (b) consistent, (c) 

efficient, and (d) distributed normally. In the absence of a hard-and-fast rule, researchers are 

advised to use a minimum of 150 participants per model (Holbert & Stephenson, 2002). As a 

precondition, variables must be reliably measured and the structural models should be simple. As 

this was the case in this study, the ML method was applied using the PRELIS computer program 

for the covariance matrix. 

 As to the χ2 goodness-of-fit index to test the overall fit of the models, the power of the χ2 

test increases with the sample size. Therefore, in addition to the asymptotically correct χ2 statistic, 

the root mean squared error of approximation (RMSEA), the adjusted goodness-of-fit index 
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(AGFI), the normed fit index (NFI), and the comparative fit index (CFI) were reported. These 

indices are less sensitive to sample size. AGFI, NFI, and CFI have a maximum value of 1, which 

indicates perfect fit of the model to the data. 

 The following criteria were used in assessing the LISREL results: 

 Test / Indicators  Criterion Values 

 χ2  p > .05 

 RMSEA  < .06 

 AGFI  > .95 

 NFI  > .95 

 CFI  > .95 

Message Intervention: Impact of High-Intender/Low-Intender Discriminated Messages 

 After the test of the structural relations among the constructs of the exogenous variables 

(e.g., symbolic modeling and direct modeling) and endogenous variables (e.g., attitude, 

subjective norm, perceived behavioral control, and habit) and their impacts on behavioral 

intentions to diet and perform physical activity, participants were divided into two categories: 

high-intenders (student with high intention to be healthy eaters and physically active) vs. low-

intenders (student with low intention to be healthy eaters and physically active). Median values 

of behavioral intentions (e.g., healthy eating and physical activity) were employed to divide 

online survey participants into high-intender and low-intender groups.  

 Criteria for selecting high-intender/low-intender discriminated beliefs. In order to select 

the appropriate beliefs for the construction of the treatment persuasive messages, stepwise 

multiple regression analyses and one-way analysis of variance were used.  

1. Multiple regression: Stepwise estimation 

 Stepwise estimation is a sequential approach to variable selection. This approach enables 

one to examine the contribution of each independent variable to the regression model. Additional 

independent variables are selected in terms of the incremental explanatory power they could add 

to the regression model and independent variables are added as long as their partial coefficients 

are statistically significant (Hair, Anderson, Tatham, & Black, 1998). Because each belief in the 

constructs (e.g., attitude, subjective norm, perceived behavioral control, habit, symbolic 

modeling, and direct modeling) could be intercorrelated, independent stepwise estimation was 

employed when investigating significant additional independent beliefs.   

2. One-way analysis of variance  
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 Among the beliefs that have significant coefficients with the dependent variables of 

behavioral intention, Cohen’s rule (Cohen, 1988) for effect size (f) was employed when selecting 

high-intender/low-intender discriminated beliefs that were appropriate for treatment message 

construction. In this research, the eta-square [η2, the proportion of variance explained, SSB (Sum 

of Squares Between)/SST (Sum of Squares Total)] value of each belief in ANOVA tests (high-

intender/low-intender discriminated beliefs) that was calculated. In order to satisfy Cohen’s 

medium effect size (f = .25) criterion, the η (eta) value should be higher than 0.24 

(
2

2

1 f

f

+
=η  ). Prior research predicting intentions to eat healthier food (Oygard & Rise, 1996) 

has also recognized each belief as having appreciable differences between intenders and non-

intenders when η is greater than 0.24. Beliefs with medium or higher effect sizes (η value of 

higher than 0.24) in the ANOVA test were used in the construction of treatment persuasive 

messages (Cohen, 1988; Oygard & Rise, 1996). 

In order to test the intervention effect of high-intender/low-intender discriminated 

messages on the respondents’ attitudes, subjective norm, perceived behavioral control, and 

eventual effect on behavioral intentions to eat healthy food and do physical activity, ANCOVA 

and 2 (Group: high-intender vs. low-intender) × 2 (Intervention types: treatment condition of 

high-intender/low-intender discriminated message vs. control condition of common information) 

× 2 (Time: pre-intervention vs. post-intervention) repeated measure ANOVA analysis were 

employed. Measures were taken at pre-intervention (baseline assessment) and post-intervention. 

The main dependent variables were behavioral intentions concerning healthy eating and physical 

activity, along with additional endogenous variables (e.g., attitude, subjective norm, and 

perceived behavioral control). 

Table 8 Experimental Design: Two between-subject variables (e.g., Group: low-intender vs. 
high-intender/ Intervention: low-intender/high-intender discriminated message vs. common 
information) and one within-subject variable (Time = Pre, Post Assessments) 

 Experimental condition of  

low-intender/high-intender discriminated 

message  

Control condition of common 

information  

 Pre-assessment Post-assessment Pre-assessment Post-assessment 

Low-intender 

High-intender 

G1* 
G2 

G1 
G2 

G3 
G4 

G3 
G4 

* Gi represents the ith group of subjects  
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 Sample size determination for each cell in repeated measure ANOVA. According to the 

Oygard & Rise (1996), research on predicting intentions to eat healthier food, the mean effect 

size (f) of high-intender/low-intender discriminated attitudinal beliefs is frequently higher than 

0.3. Assuming this effect size in this research, in order to select a minimum sample size to obtain 

estimated power of 80 percent, with an alpha level of .05, a minimum of 23 participants per 

group was required (Cohen, 1988, p. 315).  

 1ST between-group variable: Intervention message format 

1. Intervention condition of high-intender/low-intender discriminated messages 

 Specific intervention components were designed to deliver high-intender/low-intender 

discriminated beliefs that are related to psychosocial mediators of actual behaviors. The 

education intervention consisted of a single 45-minute class session based on the high-

intender/low-intender discriminated messages. A trained project lecturer provided the instruction.  

 The instructor provided information about overweight-obesity and methods of enhancing 

healthy eating and physical activity. At this intervention, class topics focused on the beliefs that 

discriminated most between low-intender and high-intender groups. The beliefs were basically 

from the ideas suggested by TPB and social cognitive theory. Participants were informed that the 

intent of the intervention was not to give prescriptive ultimatums about what they should do or 

should not do, but to equip them with information and skills to help them make sound choices 

about healthy eating and physical activity (St. Lawrence et al., 1995).  

2. Control condition of common information 

 A structurally similar intervention format was used in the control condition. The control 

class condition was a 45-minute lecture delivered by the same trained project lecturer. The 

lecture covered ordinary diet and physical activity topics (relationship between healthy eating 

and physical exercise with health). Information was provided in the context of the demographics 

for overweight/obesity and corresponding eating habit/physical activity patterns and their 

impacts on individual morbidity, as well as their social and economic burdens. The educational 

content of the American Obesity Association website (www.obesity.org) was used when 

building the common overweight and obesity messages. For methodological reasons, every effort 

was made to ensure that the control participant experience was as valuable and enjoyable as the 

experience for the experimental participants.  

3. Methods for maintaining intervention integrity 
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 Before considering the effects of the high-intender/low-intender discriminated message 

intervention on beliefs, attitudes, and intentions, it was important to establish that the participants 

in the two conditions were equally involved in their interventions (Jemmott, Jemmott, & Fong, 

1992). Each videotaped lecture was rated, using a standardized observation form, according to 

the use of appropriate instructional material, the quality of instruction, the enthusiasm shown by 

the instructor, quality of communication skills, stimulation of interest, and an overall assessment 

of the instructor. The participants’ ratings of the above criteria were assessed to make sure that 

there were no significant differences between groups in the instructional and moderating 

environment. 

 A total of 30 control and experimental participants completed anonymous questionnaires 

to evaluate their satisfaction with the intervention (e.g., 45 minute lecture for each group). On a 

7-point scale of from 1 (excellent) to 7 (poor), each group participant rated the overall 

satisfaction of the lecture considering its contents, design, and structure. The mean score for the 

control group and experimental group are 2.03 and 2.07, respectively and the difference is not 

statistically significant [t (1,59) = 0.167, p > 0.05]. Participants also rated the personal evaluation 

of the intervention using the same 7-point scale with the following items: the instructor was 

enthusiastic about the subject matter in the lecture [t (1,59) = 0.614, p > 0.05]; the instructor 

clearly communicated with what was expected in this lecture [t (1,59) = 1.099, p > 0.05]; the 

instructor expressed ideas clearly [t (1,59) = 1.732, p > 0.05]; overall, I learned a great deal from 

this lecture [t (1,59) = 1.420, p > 0.05]. None of the items showed significant differences. 

 2nd between-group variable: Group. Among those who responded to the invitation email 

sent out to 491 online survey respondents, 55 undergraduates who belonged to the high-intender 

group and 44 undergraduates who belonged to the low-intender group on both healthy eating and 

physical activity were recruited for the experiment.  

 Within-group variable: Time. The experimental intervention was carried out two months 

after administering the online survey (the baseline assessment).  After the experimental 

intervention, all participants completed a questionnaire that had the same questions used in the 

earlier online survey.  The questionnaire format was changed to help minimize the learning 

effects. To maintain confidentiality and promote candid responses, all measures were compiled 

using ID numbers assigned to the subjects.  
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 Summary of intervention procedures. After the baseline assessment (online survey), 

online survey participants were randomly assigned to either (a) an experimental group of 

education condition that put emphasis on the high vs. low intender discriminated beliefs or (b) a 

control group of information provision condition that delivered the ordinary knowledge of 

obesity and its effects. An experienced instructor was employed to give lectures on both 

conditions. Both sessions for the intervention and control groups were videotaped to ensure 

adherence to each experimental protocol, and no substantial departures from the intervention 

protocols were found across groups and sessions. Both videotaped lectures were edited to ensure 

similar length. Each participant watched a 45 minute videotape that was assigned to either 

treatment or control group. 

 Of the 491 online survey respondents invited to participate in the intervention, a total of 

20 percent (n = 99) attended the experimental and control groups.  The group sizes for the 

experimental and control groups are as follows: 

Table 9 Group size for the intervention 
 Experimental Group Control Group Total 

High-intender 
Low-intender 
Total 

24 
15 
39 

32 
28 
60 

56 
43 
99 
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CHAPTER 4 

RESULTS 

 As was previously indicated, at total of 683 students completed the online survey.  The 

characteristics of the sample participants are presented in Table 10. 

Table 10 Table Socio-demographic characteristic of the sample (% of respondents, n = 683) 
Gender 
 
 
Age 
 
 
 
 
 
 
Academic 
Classification 

Male 
Female 
 
<18 
19 
20 
21 
22 
23+ 
 
Freshmen 
Sophomore 
Junior 
Senior 
Other 
 

29.7 
70.3  
 
3.9  
24.0  
26.6  
26.5  
11.4  
7.5  
 
4.4  
33.8  
29.0  
32.7  
0.1  

BMI 
 
 
 
Weight 
perception 
 
 
 
 
Race 

Normal (BMI < 25) 
Overweight (25 ≤ BMI < 30) 
Obese (BMI ≥ 30) 
 
Very underweight 
Slightly underweight 
About the right weight 
Slightly overweight 
Very overweight 
 
Asian 
Black or African American 
Hispanic 
Multi-Racial 
White 
Other 

74.2  
19.6  
6.2  
 
0.4  
9.5  
58.7  
28.3  
3.5  
 
1.5  
9.4  
10.1  
3.1  
72.8  
3.1  

 
Baseline Assessment: Factor Analysis of the Extended TPB Model 

 Factor analysis (principal component analyses with varimax rotations) procedures were 

used to identify sets of related variables and develop composite measures (Hair, Anderson, 

Tatham, & Black, 1998, pp. 87-135). In this research, composite indices were used in the healthy 

eating and physical activity models. In addition, the composites were employed when selecting 

high-intender/low-intender discriminate beliefs. 

Attitude toward Healthy Eating and Physical Activity 

 Healthy eating. Cronbach’s alpha for the items measuring attitudes towards healthy 

eating, including the evaluative, and the affective components, were 0.921, 0.881, and 0.877, 

respectively. The Cronbach’s alpha results proved satisfactory. Since the presence of evaluative 

and affective components was hypothesized in the extended TPB, a factor analysis was 

performed (Table 11). Two factors were discovered that explained a total of 71.5 percent of the 

variance (28.1% and 43.3% respectively). The first factor comprised the items related to 

expected outcome of diseases such as cholesterol level, cancer, and hearth disease when eating 

healthy, while the second factor included external (e.g., weight, shape, taste) and affective 

features (e.g., feel good, feel healthy, and feel in control).  
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Table 11  Factor analysis with the statements of attitude toward healthy eating and physical 
activity 
Attitude for 

Healthy eating 
Disease Shape/weight/ 

energy/affect 
Attitude for 

Physical activity 
Disease Shape/weight/ 

energy/affect 

% of explained 
Variance 
Eigenvalues 

28.1 
 
1.230 

43.3 
 
5.916 

 29.9 
 
1.332 

51.4 
 
6.696 

Factor loadings 

Cholesterol level 
Cancer 
Heart Disease 
Weight 
Energy 
Enjoy 
Shape 
Feel good 
Feel healthy 
Feel in control 

 
0.829 
0.878 
0.879 

 
 
 
 
0.700 
0.775 
0.590 
0.774 
0.884 
0.835 
0.753 

 
Cholesterol level 
Cancer 
Heart disease 
Weight 
Energy 
Fit in shape 
Body shape 
Feel good 
Feel healthy 
Feel in control 

 
0.874 
0.881 
0.866 
 
 
 
 
 
 
 

 
 
 
 
0.729 
0.767 
0.869 
0.901 
0.899 
0.896 
0.725 

Note: A principal component analysis, with a varimax rotation with Kaiser Normalization, eigenvalue of 1 or higher 
were used for the factor solutions. Factor loadings from PCA. 
 

 Physical activity. Cronbach’s alpha measures were also computed for items measuring 

respondents’ attitudes towards physical activity.  The results for the overall attitudes, and the 

component evaluative and the affective measures were 0.943, 0.916, and 0.915, respectively. 

Cronbach’s alpha results, once again, proved satisfactory. 

A factor analysis was on the physical activity items (Table 11). Two factors were 

discovered that explained a total of 81.3 percent of the variance (29.9% and 51.4% respectively). 

Factor solutions showed the same pattern with those of healthy eating. The first factor was about 

the expected probability of disease outcomes when eating healthy, while the second factor 

comprised items of external features (e.g., body shape) and affective responses (e.g., feel good, 

feel healthy, and feel in control).  

Subjective Norms towards Healthy Eating and Physical Activity 

 The Cronbach’s alpha results for the items measuring subjective norms for healthy eating 

and physical activity were 0.814 and 0.818. When performing factor analyses with the subjective 

norm items, only one factor emerged, which explained 64.8 percent of the variance for healthy 

eating and 66.7 percent for physical activity. The resulting factors included all the items 

corresponding to parents, friends, partners, and siblings.  
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Table 12 Factor analysis with the statements of subjective norms toward healthy eating and 
physical activity 
Subjective norm for 

Healthy eating 
Referents Subjective norm for 

Physical activity 
Referents 

% of explained 
Variance 
Eigenvalues 

64.8 
 
2.592 

 66.7 
 
2.666 

Factor loadings 

Parents 
Friends 
Partners 
Siblings 

 
0.830 
0.835 
0.742 
0.809 

 
Parents 
Friends 
Partners 
Siblings 

 
0.845 
0.850 
0.749 
0.817 

Note: A principal component analysis, with a varimax rotation with Kaiser Normalization, eigenvalue of 1 or higher 
were used for the factor solutions. Factor loadings from PCA. 

 

PBC towards Healthy Eating and Physical Activity 

 Healthy eating. The computed Cronbach’s alphas for PBC overall, self-efficacy, and 

perceived control for healthy eating were 0.949, 0.953, 0.879, respectively. A principal 

components analysis revealed four factors (Table 13). The term for the “self-efficacy” was 

retained for the first factor, while the “perceived control” construct was divided into three factors 

named “luck,” “control,” and “social support.” 

 The resulting four factors explained 76.3 percent of the variance, overall, 35.0 percent for 

self-efficacy, 14.9 percent for the luck, 13.5 percent for the control factor, and 13.0 percent for 

social support. The first factor of self-efficacy comprised items of easiness, effort, self-discipline, 

and confidence when conducting healthy eating, while the second, third, and fourth factors were 

about luck, task difficulty, and cooperation of others. 

 Physical activity. Considering the physical activity construct, the alpha coefficients for 

PBC overall, self-efficacy, and perceived control for physical activity were 0.932, 0.958, and 

0.862, respectively.  The factor solution yielded two factors of “self-efficacy” and “perceived 

control”. The term “self-efficacy” was retained for the first factor including the items of trial, 

discipline, and confidence to be physically active and to stay physically fit. Removing items 

loading below .60, luck and social support to be physically active and to stay physically fit items 

were included in the second factor representing “perceived control.” 
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Table 13 Factor analysis with the statements of PBC toward healthy eating and physical activity 
PBC for  

Healthy eating 
Self-efficacy Contr

ol 
Luck Social 

support
PBC for  

Physical  

Activity 

Self-
efficacy 

Perceived 
control 
 

% of explained 
Variance 
Eigenvalues 

34.95 
 
10.879 

14.84 
 
2.363 

13.49
 
1.450

13.00 
 
1.325 

 48.77 
 
7.217 

24.47 
 
1.572 

Factor loadings 

To be a healthy eater 
(easiness) 
To Avoid junk food 
(easiness) 
To eat healthy amount 
(easiness) 
To be a healthy eater  
(try) 
To avoid junk food 
(try) 
To eat healthy amount 
(try) 
To be a healthy eater  
(self-discipline) 
To avoid junk food 
(self-discipline) 
To eat healthy amount 
(self-discipline) 
To be a healthy eater  
(confident) 
To avoid junk food 
(confident) 
To eat healthy amount 
(confident) 
To be a healthy eater  
(control) 
To avoid junk food 
(control) 
To eat healthy amount 
(control) 
To be a healthy eater  
(luck) 
To avoid junk food 
(luck) 
To eat healthy amount 
(luck) 
To be a healthy eater  
(social support) 
To avoid junk food 
(social support) 
To eat healthy amount 
(social support) 

 
0.679 
 
0.684 
 
0.700 
 
0.783 
 
0.796 
 
0.804 
 
0.739 
 
0.755 
 
0.752 
 
0.743 
 
0.759 
 
0.751 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0.835 
 
0.821 
 
0.829 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0.851
 
0.859
 
0.807
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0.891 
 
0.928 
 
0.903 

 
Be physically 
active (try) 
Be physically fit 
(try) 
Be physically 
active (discipline) 
Be physically fit 
(discipline) 
Be physically 
active (confident) 
Be physically fit 
(confident) 
Be physically 
active (luck) 
Be physically fit 
(luck) 
Be physically 
active (support) 
Be physically fit 
(support) 
Be physically 
active (control) 
Be physically fit 
(control) 

 
0.841 
 
0.846 
 
0.881 
 
0.884 
 
0.890 
 
0.862 
 
 
 
 
 
 
 
 
 
0.648 
 
0.652 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
0.617 
 
0.636 
 
0.910 
 
0.896 
 
 
 
 
 
 
 
 

Note: A principal component analysis, with a varimax rotation with Kaiser Normalization, eigenvalue of 1 or higher 
were used for the present factor solution. Factor loadings from PCA. 
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 The two emerging factors explained 73.2 percent of the variances of PBC in physical 

activity, 48.7 percent by the self-efficacy factor, and 24.5 percent by the perceived control factor. 

When considering the factor loadings, even though self-efficacy items explained more variance, 

the social support items had the highest factor loadings. 

Habit towards Healthy Eating and Physical Activity 

 The Cronbach’s alpha of habit for healthy eating and physical activity were 0.843 and 

0.860, respectively. When performing a factor analysis with the habit items, only one factor 

emerged, which explained 62.5 percent (for healthy eating) and 65.1 percent (physical activity) 

of the variance in the habit. The factor for healthy eating included all items of ‘eating in a 

balanced way with a lot of fruits and vegetables,’ and ‘eating three meals a day,’ ‘not too much 

junk food,’ ‘eating moderate amount,’ and ‘eating only moderate amount fat.’ 

Table 14 Factor analysis with the statements of habit toward healthy eating and physical activity 
Habit for 

Healthy eating 
 Habit for 

Physical activity 
 

% of explained 
Variance 
Eigenvalues 

62.495 
 
3.125 

 65.1 
 
3.255 

Factor loadings 

Eating lots of fruits and vegetables 
Eating three meals a day 
Not eat too much junk food 
Eating moderate amount 
Eating only a moderate amount of fat 

 
0.796 
0.648 
0.810 
0.821 
0.861 

 
Involved in exercise working up a sweat 
Be more active in everyday life 
Walking somewhere instead of a ride 
Choosing activity instead of watching TV 
Doing physical activity in gym class 

 
0.846 
0.811 
0.759 
0.869 
0.741 

Note: A principal component analysis, with a varimax rotation with Kaiser Normalization, eigenvalue of 1 or higher 
were used for the factor solutions. Factor loadings from PCA. 

 

 The factors for physical activity also included five items including ‘being involved in 

sports and physical activity working up a sweat and breathe hard,’ ‘to be more active in everyday 

life,’ ‘walking somewhere instead of getting ride,’ ‘choosing activities that require energy 

instead of choosing watch TV or play video game during free time,’ and ‘actively participating in 

games or physical activity in gym class at school.’  

Symbolic & Direct Modeling towards Healthy Eating and Physical Activity 

 Healthy eating. The Cronbach’s alphas of symbolic modeling and direct modeling for 

healthy eating were 0.844 and 0.866. Cronbach’s alpha proved satisfactory for all symbolic 

modeling and direct modeling components. Since we assumed that social cognitive is for the 

most part performed by symbolic modeling and direct modeling as exogenous variables in the 

extended TPB, a factor analysis was conducted. As proposed in the extended TPB, two factors 
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were discovered that explained a total 61.8 percent of the variance (28.5% from symbolic 

modeling and 33.3% from direct modeling). The factor of explaining bigger variance comprised 

all items related to the influences of significant others the way of food selection and consumption.  

 The smaller factor is composed of items related to mass media exposure and its impact on 

the selection or consumption of food, such as ‘ads in magazines and on TV about low-fat foods 

have some influence on the food I select’ and ‘newspaper and magazine recipes for low-fat 

dishes catch my attention.’ When taking account of the amount of variance explained by the two 

factors, college students were more affected by the behavior of significant others than exposure 

to mass media when they think of healthy eating. 

Table 15 Factor analysis with the statements of exogenous variables (symbolic & direct 
modeling) toward healthy eating and physical activity 
Modeling for  

Healthy eating 
Symbolic 
modeling

Direct  
modeling 

Modeling for 

Physical activity 
Symbolic  
Modeling 

Direct  
modeling

% of explained 
Variance 
Eigenvalues 

28.521 
 
2.377 

33.297 
 
4.423 

 40.524 
 
3.319 

40.238 
 
1.527 

Factor loadings 

TV ads and newspaper articles’ 
suggestions… 
Persuade me to try light fat food 
Catch my attention to eat fruit 
Make people to eat small portion 
Appeal me to eat fruit & vege 
Influence my food selection 
 

How often do you see your 
parents/partners… 
Drink skim milk 
Have salad at a meal 
Choose whole-grain bread 
Eat some fruit at lunch 
Use low-fat product 

Make an attempt to use low fat 

 
 
 
0.815 
0.837 
0.675 
0.675 
0.870 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
0.639 
0.781 
0.804 
0.769 
0.807 
0.831 

 
TV ads and newspaper articles’ 
Suggestions…. 
Get me involved in sports 
Catch my attention to be active 
Makes me to be in gym class 
 

 
 
How often do you see your 
parents/partners… 
Participate in moderate activity 
Report leisure-time activity 

  Participate in physical education 

 
 
 
0.907 
0.887 
0.850 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
0.903 
0.920 
0.814 
 

Note: A principal component analysis, with a varimax rotation with Kaiser Normalization, eigenvalue of 1 or higher 
were used for the present factor solution. Factor loadings from PCA. 

 
 Physical activity. The computed Cronbach’s alpha of symbolic modeling and direct 

modeling for physical activity were 0.879 and 0.875. Cronbach’s alpha showed high internal 

item reliability for all symbolic modeling and direct modeling components. In line with the 

extended TPB model, two factors were discovered that explained a total of 80.7 percent of the 

variance (40.5% from symbolic modeling and 40.2% from direct modeling, respectively). 

Different with the case of healthy eating, when considering the amount of variance explained by 
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the two factors, symbolic modeling and directing modeling factors were equally important in the 

physical activity arena. 

Determinants of Behavioral Intentions; Healthy Eating & Physical Activity 

 Up to now, this study has assessed the reliabilities and content validity of the measured 

constructs suggested in the extended TPB. The results indicate that the theory-suggested 

individual measurements were appropriately collapsed into a few composite measures that 

represented the entire picture of large bodies of interrelated data in a simple manner. 

 As a next step, in order to find out the relations among determinants (e.g., three major 

determinants of TPB, habit, and symbolic & direct modeling) and their effects on the behavioral 

intentions, we turned to our test of the structural relations among the constructs. The results of 

the final models assessing the relations among the extended TPB constructs are presented in 

Figure 3 (healthy eating) and Figure 4 (physical activity), respectively.  

Healthy Eating 

 With a Cronbach’ alpha of 0.962, the construct of behavioral intention on healthy eating 

has a high internal reliability. The Structural Equation Modeling (SEM) analyses in Figure 3 and 

Table 16 examined the influence of three major determinants of TPB (e.g., attitude, subjective 

norm, and PBC) and three additional determinants (e.g., habit, symbolic modeling, and direct 

modeling) on the behavioral intention on healthy eating.  

 Structural relations among the constructs – Healthy eating. Hypothesis 1 and Research 

question 1 proposed a set of relationship predicting intentions to eat healthy food.  The initial 

structural equation model generally supported the hypothesis and research question, though 

modification indices suggested the need to add paths linking habit to PBC, PBC to attitudes, 

attitude to subjective norms. Also the model fit was improved by deleting paths linking symbolic 

modeling to PBC and habit, and direct modeling to attitudes.    

 The paths were revised and the results of the final model are presented in Figure 3 and 

Table 16. This model had acceptable fit statistics. The null hypothesis that the model was correct 

was not rejected (χ2 = 8.769, p = 0.119) and the ratio of the chi-square statistic to degrees of 

freedom was less than one. The RMSEA was .033. The AGFI, NFI, and CFI indices were 0.98, 

0.995, and 0.998, respectively. The largest standardized difference of observed and implied 

covariance was 2.549. The standardized structural coefficients for the final model are shown in 

Figure 3. Most of the estimated direct effects were statistically significant (z > 2.0) and most of 
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them were of practical importance (i.e., all were larger than roughly 0.1). Moreover, the signs of 

all of these effects were consistent with the directions hypothesized in spite of minor model 

articulations. 

 

Figure 3 Results of the final “healthy eating model” assessing the relations among various 
constructs: Final model with standardized direct effects. 
 

 The standardized direct, indirect, and total causal effects represented by the model are 

summarized in Table 16. All of these effects were statistically significant. The associated 

standard errors were relatively small, indicating a relatively high degree of precision. Beginning 

with behavioral intention on healthy eating, the outcome of ultimate interest, the determinant 

with the largest total causal effect was PBC (0.399), with most of the total effect due to the direct 

effect. The second most important determinant of behavioral intention was habit with a total 

effect of 0.361, most of which is due to the indirect effect via PBC. The next most important 

determinant of behavioral intention was attitude with a total effect of 0.281, most of which is 

again due to the direct effect. The remaining determinants of behavioral intention, symbolic 

modeling and direct modeling, had total effects of 0.190 and 0.222, respectively. Unexpectedly 

the subjective norm construct had a limited influence on behavioral intention with a total effect 

Symbolic 
Modeling 

Direct 
Modeling 

Habit 

PBC

Subjective 
Norm

Attitude 

Intention 

0.225* 

0.281*0.133*

0.145*

0.088*
0.132*

0.176*

0.307*
0.345*

0.127*

0.194*

0.075*

0.587*
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of 0.075 (z > 2.0) due to the direct effect. Approximately 49 percent of the variance of behavioral 

intention on healthy eating was explained by the six determinants. 

 The primary determinants of PBC were habit and direct modeling with a total effect of 

0.587 and 0.132, respectively. These determinants accounted for approximately 41 percent of the 

variance. The PBC and symbolic modeling determinants of attitude had total effects of 0.354 and 

0.255, respectively, both due entirely to the corresponding direct effect. Habit exerted a moderate 

indirect effect on attitude. Approximately 22 percent of the variance of attitude was explained by 

those four determinants. 

Table 16 Standardized causal effects for the healthy eating model 
Outcome Determinant Causal Effects 

  Direct Indirect Total 

Attitude 
(R2=0.222) 
 
 
 
Subjective Norm 
(R2=0.099) 
 
 
 
 
PBC 
(R2=0.411) 
 
Intention 
(R2=0.487) 

PBC 
Habit 
Symbolic modeling 
Direct modeling 
 
Attitude 
PBC 
Habit 
Symbolic modeling 
Direct modeling 
 
Direct modeling 
Habit 
 
Attitude 
Subjective norm 
PBC 
Habit 
Symbolic modeling 
Direct modeling 

0.345*(0.035) 
 
0.255*(0.035) 
 
 
0.194*(0.039) 
 
 
0.145*(0.040) 
0.088*(0.021) 
 
0.132*(0.031) 
0.587*(0.031) 
 
0.281*(0.032) 
0.075*(0.029) 
0.307*(0.037) 
0.127*(0.036) 
0.133*(0.039) 
0.176*(0.030) 

 
0.203*(0.023) 
 
0.045*(0.012) 
 
 
0.067*(0.015) 
0.039*(0.009) 
0.049*(0.012) 
0.009*(0.003) 
 
 
 
 
0.015*(0.007) 
 
0.092*(0.014) 
0.234*(0.025) 
0.057*(0.013) 
0.046*(0.014) 

0.354*(0.036) 
0.203*(0.023) 
0.255*(0.035) 
0.045*(0.012) 
 
0.194*(0.039) 
0.067*(0.015) 
0.039*(0.009) 
0.194*(0.039) 
0.097*(0.038) 
 
0.132*(0.031) 
0.587*(0.031) 
 
0.296*(0.035) 
0.075*(0.029) 
0.399*(0.037) 
0.361*(0.033) 
0.190*(0.031) 
0.222*(0.032) 

Note: The large sample standard error is shown in parentheses. 
* Effect statistically significant (z statistic >2) 
 

 Hypothesis 1 was confirmed. Also, RQ1 was answered with the final model showing the 

mechanism of the direct and indirect influences of symbolic modeling and direct modeling on 

intentions to eat healthy food. 

Physical Activity 

 With a Cronbach’ alpha of 0.960, the construct of behavioral intention on physical 

activity had a high internal reliability. The Structural Equation Modeling (SEM) analysis in the 

Figure 4 and Table 17 examined the influence of three major determinants of TPB (e.g., attitude, 
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subjective norm, and PBC) and three additional determinants (e.g., habit, symbolic modeling, 

and direct modeling) on the behavioral intention of physical activity.  

 Structural relations among the constructs – Physical Activity. Hypothesis 2 and Research 

question 2 proposed a set of relationship predicting intentions to perform physical activity. Even 

though the observed data were properly fit into the initial structural equation model, the revised 

model showed better model based on the modification indices. The indices suggested the need to 

add paths linking from habit to PBC, PBC to attitudes, attitude to subjective norm, and symbolic 

modeling to PBC. Also the model fit was improved by deleting paths linking symbolic modeling 

to PBC and habit, and direct modeling to attitude. 

 The results of the final models assessing the relations among the various constructs 

influencing physical activity are presented in Figure 4 and Table 17. The assessment of the fit of 

the final model indicated that the data were consistent with the estimated model. The overall chi- 

square statistic with 4 degrees of freedom was 8.133 (p = 0.087) and the RMSEA was 0.038 (less 

than 0.06) with a p value for the null that RMSEA <0.05. The adjusted goodness of fit, normed 

fit, and comparative fit indices were 0.976, 0.994, and 0.997, respectively. The largest 

standardized covariance residual was less than 3 (2.261). In sum, the revised model fit the data 

quite well. 

 The estimated standardized direct effects among the constructs are shown in Figure 4. 

Most estimated effects were statistically significant, in the expected direction, and of some 

practical importance (i.e., larger than approximately .10). But the direct effect on behavioral 

intention by subjective norm was not found.   

 The standardized direct, indirect, and total causal effects implied by the model are shown 

in Table 17. All of the effects were statistically significant except the influences of subjective 

norm and PBC on behavioral intention. Beginning with behavioral intention, the determinant 

with the greatest total causal effect (0.492) was habit, with most of the total effect due to the 

direct effect. The next most important determinant of behavioral intention was attitude with a 

total effect of 0.180, most of which was again due to the direct effect. The remaining 

determinants of behavioral intention, such as symbolic modeling and direct modeling have total 

effects of 0.123 and 0.124, respectively. Approximately 41 percent of the variance of behavioral 

intention to do physical activity was explained by these determinants. 
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Figure 4 Results of the final “physical activity model” assessing the relations among various 
constructs: Final model with standardized direct effects. 
  

 The dominant determinant of attitude was PBC with a total effect of 0.373, comprised 

entirely of the direct effect, followed by symbolic modeling with a total effect of 0.165, which 

was comprised primarily of the direct effect. Habit and direct modeling exert moderate indirect 

effects on attitude. These determinants account for approximately 19 percent of the variance of 

attitude on physical activity. 

 Finally, the habit, direct modeling, and symbolic modeling determinants of PBC had total 

effects of 0.294, 0.147, and 0.079, respectively, all of them due entirely to the corresponding 

direct effects. Approximately 18 percent of the variance of PBC was explained by those three 

determinants. Hypothesis 2 was partially confirmed, since only the constructs of attitude and 

habit had a significant positive impact on the intentions to perform physical activity, explaining 

41 percent of the variance. Again, RQ2 was answered since the final model showed the 

mechanism of the direct and indirect influences of symbolic modeling and direct modeling on 

intentions to perform physical activity. 

 

 

Symbolic 
Modeling 

Direct 
Modeling 

Habit 

PBC

Subjective 
Norm

Attitude 

Intention 

0.135* 

0.172*0.099*

0.129*

0.149*

0.147*
0.117*

0.024
0.373*

0.467*

0.205*

0.0390.079* 

0.294*
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Table 17 Standardized causal effects for the physical activity model 
Outcome Determinant Causal Effects 

  Direct Indirect Total 

Attitude 
(R2=0.185) 
 
 
 
Subjective Norm 
(R2=0.118) 
 
 
 
 
PBC 
(R2=0.173) 
 
Intention 
(R2=0.410) 

PBC 
Habit 
Symbolic modeling 
Direct modeling 
 
Attitude 
PBC 
Habit 
Symbolic modeling 
Direct modeling 
 
Symbolic modeling 
Direct modeling 
Habit 
 
Attitude 
Subjective norm 
PBC 
Habit 
Symbolic modeling 
Direct modeling 

0.373*(0.036) 
 
0.135*(0.036) 
 
 
0.205*(0.037) 
 
 
0.129*(0.040) 
0.149*(0.040) 
 
0.079*(0.041) 
0.147*(0.038) 
0.294*(0.040) 
 
0.172*(0.033) 
0.039  (0.032) 
0.024  (0.035) 
0.467*(0.035) 
0.099*(0.035) 
0.117*(0.033) 

 
0.110*(0.018) 
0.030*(0.016) 
0.055*(0.015) 
 
 
0.077*(0.016) 
0.023*(0.006) 
0.034*(0.010) 
0.011*(0.004) 
 
 
 
 
 
0.008  (0.007) 
 
0.061  (0.013) 
0.025*(0.010) 
0.024*(0.010) 
0.007  (0.008) 

0.373*(0.036) 
0.110*(0.018) 
0.165*(0.039) 
0.055*(0.015) 
 
0.205*(0.037) 
0.077*(0.077) 
0.023*(0.006) 
0.163*(0.040) 
0.160*(0.040) 
 
0.079*(0.041) 
0.147*(0.038) 
0.294*(0.294) 
 
0.180*(0.036) 
0.039  (0.032) 
0.085  (0.033) 
0.492*(0.034) 
0.123*(0.035) 
0.124*(0.033) 

Note: The large sample standard error is shown in parentheses. 
* Effect statistically significant (z statistic >2) 

 
Selection of High- Intender/Low-Intender Discriminated Beliefs 

 Through the SEM analyses by employing LIRSEL program, we found the fit of the 

extended TPB models for healthy eating and physical activity. The next step was to select the 

appropriate high-intender vs. low-intender discriminate beliefs based on the constructs 

composing the extended TPB models. In order to select appropriate beliefs to be used in the 

construction of persuasive messages for the experimental group, multiple regression (stepwise 

estimation) and univariate analysis of variance (ANOVA) were used.  

Selected Beliefs for Intervention Messages 

 Using  stepwise regression, individual beliefs were added as long as their partial 

correlation coefficients were statistically significant and the ANOVA results indicated η values 

are higher than 0.243. Each belief that satisfied both criteria was selected for inclusion in the 

persuasive intervention messages for the treatment group. 

 Attitude for healthy eating. Univariate tests (one-way analysis of variance) of the 

individual items demonstrated that the greatest difference between two categories (high-intender 

vs. low-intender) occurred for “weight” (η = 0.40), “enjoy/taste” (η = 0.34), and affective beliefs 
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(η = 0.41 and η = 0.37, respectively). All belief items demonstrated significant contributions in 

predicting behavioral intention in terms of the stepwise regression coefficients.  

Table 18 Mean scores of “attitudes” on “healthy eating” for low-intender and high-intender, η 
coefficients, and Beta 

Beliefs L/I H/I η Betaa 

Help me control my weight (weight) 
Make me enjoy the food more (taste/enjoy) 
Help me feel good about myself (affective) 
Help me be or feel healthy (affective) 

21.92 
15.44 
22.11 
24.89 

29.90 
22.15 
29.56 
31.01 

0.40* 
0.34* 
0.41* 
0.37* 

0.211* 
0.141* 
0.150* 
0.134* 

a. Standardized coefficients of stepwise multiple regression estimation when dependent variable is behavioral 
intention on healthy eating. 
* p < 0.001 

 PBC for healthy eating. Univariate tests of individual items of perceived behavioral 

control showed that the greatest difference between two categories (high-intender vs. low-

intender) occurred for “easiness” (η = 0.43 and η = 0.31, respectively), “effort” (η = 0.44), 

“ability” (η = 0.35), “confidence” (η = 0.47), “task difficulty” (η = 0.39 and η = 0.39, 

respectively), and “luck” (η = 0.37). All belief items again demonstrated significant contributions 

in predicting behavioral intention in terms of the stepwise regression coefficients. 

Table 19 Mean scores of “PBC” on “healthy eating” for low-intender and high-intender, η 
coefficients, and Beta 

Beliefs L/I H/I η Betaa 

It is easy for me to be a healthy eater (easiness) 
It is easy for me to eat healthy amount (easiness) 
I can try hard enough to be a healthy eater (effort) 
I have enough self-discipline to eat healthy amount (ability) 
I am confident that I will be a healthy eater (confidence) 
I am confident that I can avoid too much junk food (confidence)
I have control over whether I will be a healthy eater  
(task difficulty) 
I have control over whether I can avoid too much junk food 
(task difficulty) 
I am lucky enough to be a healthy eater (luck) 

3.39 
3.68 
3.97 
4.02 
3.74 
3.77 
4.40 
 
4.26 
 
3.46 

4.57 
4.50 
4.99 
4.84 
5.04 
4.94 
5.26 
 
5.18 
 
4.52 

0.43* 
0.31* 
0.44* 
0.35* 
0.53* 
0.47* 
0.39* 
 
0.39* 
 
0.37* 

0.135* 
0.093* 
0.203* 
-0.130* 
0.448* 
0.117* 
0.157* 
 
0.169* 
 
0.252* 

a. Standardized coefficients of stepwise multiple regression estimation when dependent variable is behavioral 
intention on healthy eating. 
* p < 0.001 

 Habit for healthy eating. The greatest difference between two categories (high-intender vs. 

low-intender) occurred for “eating in a balanced way with a lot of fruit and vegetables out of 

habit” (η = 0.42), “not eating too much junk food out of habit” (η = 0.35), and “eating only a 

moderate amount of fat out of habit” (η = 0.37) after a univariate test of individual items of habit. 

All belief items again demonstrated significant coefficients with behavioral intention in terms of 

the stepwise regression coefficients. 
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Table 20 Mean scores of “habits” on “healthy eating” for low-intender and high-intender, η 
coefficients, and Beta 

Beliefs L/I H/I η Betaa 

I [doing something] out of habit ~ 
Eating in a balanced way with a lot of fruit and vegetables 
Not eat too much junk food (fast food, chips, and sweets) 
Eating only a moderate amount of fat 

 
3.33 
3.32 
3.42 

 
4.48 
4.28 
4.39 

 
0.42* 
0.35* 
0.37* 

 
0.347* 
0.104* 
0.171* 

a. Standardized coefficients of stepwise multiple regression estimation when dependent variable is behavioral 
intention on healthy eating. 
* p < 0.001 

 Symbolic modeling for healthy eating. A couple of belief items were selected after a 

univariate test of individual items of symbolic modeling. The greatest difference between high-

intenders versus low-intenders occurred in the items of “newspaper and magazine recipes for 

low-fat dishes catch my attention” (η = 0.28), and “magazine and TV ads showing fresh fruit and 

vegetables make those foods appealing to me” (η = 0.28). Significant contributions by the two 

items in predicting behavioral intention were found using the stepwise regression coefficients. 

Table 21 Mean scores of “symbolic modeling” on “healthy eating” for low-intender and high-
intender, η coefficients, and Beta 

Beliefs L/I H/I η Betaa 

Newspaper and magazine recipes for low-fat dishes catch my 
attention 
Magazine and TV ads showing fresh fruit and vegetables make 
those foods appealing to me 

 
2.74 
 
3.67 

 
3.67 
 
4.48 

 
0.28* 
 
0.28* 

 
0.237* 
 
0.240* 

a. Standardized coefficients of stepwise multiple regression estimation when dependent variable is behavioral 
intention on healthy eating. 
* p < 0.001 

 Direct modeling for healthy eating. Three belief items were found to make the greatest 

difference between two categories (high-intender vs. low-intender) after a univariate test of 

individual direct modeling items; “frequent eating of salad or vegetable at a meal by important 

others” (η = 0.27), “frequent use of low-fat products by important others” (η = 0.34), and 

“making an attempt to use less fat on foods by important others” (η = 0.35). All belief items 

again demonstrated significant regression coefficients predicting behavioral intentions. 
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Table 22 Mean scores of “direct modeling” on “healthy eating” for low-intender and high-
intender, η coefficients, and Beta 

Beliefs L/I H/I Η Betaa 

How often do you see your boyfriend/girl friend/parents/ 

spouse ~ 

Have salad or vegetables at a meal? 
Use low-fat products (e.g., “calorie-wise” salad dressing or 
“light” spread) 
Make an attempt to use less fat on foods (e.g., less margarine, 
butter, sauces, gravies) 

 
 
4.30 
 
3.37 
 
3.37 

 
 
5.04 
 
4.49 
 
4.48 

 
 
0.27* 
 
0.34* 
 
0.35* 

 
 
0.156* 
 
0.172* 
 
0.171* 

a. Standardized coefficients of stepwise multiple regression estimation when dependent variable is behavioral 
intention on healthy eating. 
* p < 0.001 

 Attitude for physical activity. Univariate tests (one-way analysis of variance) of the 

individual attitude items for physical activity demonstrated that the greatest difference between 

two categories (high intender vs. low intender) occurred for “shape” (η = 0.46 and η = 0.45, 

respectively). The belief items again demonstrated significant contributions in predicting 

behavioral intention using stepwise regression. 

Table 23 Mean scores of “attitudes” on “physical activity” for low-intender and high-intender, η 
coefficients, and Beta 

Beliefs L/I H/I η Betaa 

Help me fit/in shape (shape) 
Help me have a body shape or muscle that I like (shape) 

25.73 
24.72 

33.04 
32.29 

0.46* 
0.45* 

0.281* 
0.267* 

a. Standardized coefficients of stepwise multiple regression estimation when dependent variable is behavioral 
intention on healthy eating. 
* p < 0.001 

 Subjective norm for physical activity. One subjective norm belief item was found as a 

candidate for intervention message. Univariate tests of the individual items of subjective norm 

construct showed that the greatest difference between two categories (high-intender vs. low-

intender) occurred in the item of “consideration of parents’ opinion” (η = 0.25). The belief item 

was statistically significant in predicting behavioral intention in terms of the stepwise regression 

coefficient. 

Table 24 Mean scores of “subjective norm” on “physical activity” for low-intender and high-
intender, η coefficients, and Beta 

Beliefs L/I H/I η Betaa 

I believe that my parents think I should be physically active 
(parents) 

20.82 25.53 
 

0.25* 
 

0.251* 
 

a. Standardized coefficients of stepwise multiple regression estimation when dependent variable is behavioral 
intention on healthy eating. 
* p < 0.001 
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 PBC for physical activity. A total of seven PBC belief items for physical activity were 

selected for the formation of intervention messages after a univariate test of all individual items; 

“effort” (η = 0.52), “ability” (η = 0.53), “luck” (η = 0.42 and η = 0.37, respectively), 

“cooperation of others” (η = 0.29), and “task difficulty” (η = 0.46). All belief items again 

demonstrated significant stepwise regression coefficients in predicting behavioral intentions. 

Table 25 Mean scores of “PBC” on “physical activity” for low-intender and high-intender, η 
coefficients, and Beta 

Beliefs L/I H/I η Betaa 

I can try hard enough to be physically active (effort) 
I have enough self-discipline to be physically active (ability) 
I am confident that I can stay physically fit (confidence) 
I think I am lucky enough to be physically active (luck) 
I think I am lucky enough to stay physically fit (luck) 
I can have my parents (friends) help me to be physically fit 
(cooperation of others) 
I have control over whether I will be physically fit (task 
difficulty) 

4.37 
4.16 
4.22 
3.67 
3.71 
3.80 
 
4.54 
 

5.52 
5.39 
5.40 
4.90 
4.76 
4.62 
 
5.51 
 

0.52* 
0.53* 
0.53* 
0.42* 
0.37* 
0.29* 
 
0.46* 
 

0.307* 
0.161* 
0.257* 
0.507* 
-0.224* 
0.082* 
 
0.367* 
 

a. Standardized coefficients of stepwise multiple regression estimation when dependent variable is behavioral 
intention on healthy eating. 
* p < 0.001 

 Habit for physical activity. Three habit belief items were again elected for the 

construction of intervention messages after a univariate test of individual items of habit; “being 

involved in sports and physical activity working up sweat and breathe hard out of habit” (η = 

0.50), “choosing activities that require energy instead of choosing watch TV or play video game 

during free time out of habit” (η = 0.42), and “actively participating in games or physical activity 

in gym class at school out of habit” (η = 0.39). The three belief items showed significant 

contributions in predicting behavioral intentions. 

Table 26 Mean scores of “habit” on “physical activity” for low-intender and high-intender, η 
coefficients, and Beta 

Beliefs L/I H/I η Betaa 

I [doing something] out of habit ~ 

Being involved in sports and physical activity working up sweat 
and breathe hard 
Choosing activities that require energy instead of choosing 
watch TV or play video game during free time 
Actively participating in games or physical activity in gym class 
at school 

 
3.64 
 
4.12 
 
3.36 
 

 
5.09 
 
5.20 
 
4.67 
 

 
0.50* 
 
0.42* 
 
0.39* 
 

 
0.421* 
 
0.188* 
 
0.116* 
 

a. Standardized coefficients of stepwise multiple regression estimation when dependent variable is behavioral 
intention on healthy eating. 
* p < 0.001 

 Symbolic modeling for physical activity. Among overall items in the symbolic 

modeling construct, two belief items were chosen after a univariate test of individual items; 
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“newspaper’s and magazine’s suggestions to be more active in everyday life catch my attention” 

(η = 0.32), and “ads in magazines and on TV about physically fit people make me to participate 

in gym class at school” (η = 0.26). Significant contributions by each beliefs item were found in 

predicting behavioral intentions. 

Table 27 Mean scores of “symbolic modeling” on “physical activity” for low-intender and high-
intender, η coefficients, and Beta 

Beliefs L/I H/I η Betaa 

Newspaper’s and magazine’s suggestions to be more active in 
everyday life catch my attention 
Ads in magazines and on TV about physically fit people make 
me to participate in gym class at school 

3.24 
 
3.04 
 

4.17 
 
3.88 
 

0.32* 
 
0.26* 
 

0.294* 
 
0.151* 
 

a. Standardized coefficients of stepwise multiple regression estimation when dependent variable is behavioral 
intention on healthy eating. 
* p < 0.001 

Message Intervention: Impact of High-Intender/Low-Intender Discriminated Message 

 Those selected discriminate beliefs which discriminated most between high-intender and 

low-intender were included in the construction of treatment messages to strengthen or increase 

the intention to engage in healthy eating or physical activity. To test the effects of intervention 

messages in the treatment group comparing to the common messages of control group, statistical 

analysis tools of ANCOVA and repeated measure ANOVA were employed. 

Preliminary Test of Group (Control vs. Experimental) Equivalency 

 A preliminary multivariate analysis of variance (MANOVA) of group difference (control 

vs. experimental) identified no significant differences at the pre-intervention stage.  Most of the 

F values were well below 1.00 and none were statistically significant. The results suggest that 

there were no appreciable differences between the control and experimental groups before 

exposure to the campaign intervention messages.  

Table 28 Preliminary multivariate analysis of variance of group difference (control vs. 
experiment) at pre-intervention stage 

 Healthy Eating Physical Activity 

 F p <  F p < 

Attitude 
Subjective Norm 
PBC 
Habit 
Symbolic Modeling 
Direct Modeling 
Intention 

0.197 
0.166 
0.041 
0.035 
0.026 
0.064 
0.373 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

0.010 
0.778 
0.042 
1.306 
0.001 
0.315 
0.670 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Note: “ns” represent statistically “non-significant”. 
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Intervention Outcome: Means, Standard Deviations, and ANCOVA Results for Main Variables 

Means and standard deviations for the healthy eating and physical activity theoretical 

constructs are presented in Table 29. This subset of predictor variables reflects theoretical 

constructs that could conceivably be influenced as a result of the experimental intervention. The 

remaining predictor variables (habit, symbolic modeling and direct modeling) are not included in 

this analysis since these constructs should not be influenced by the experimental intervention. 

As indicated before (see Table 28), there were no significant mean differences between 

the groups (control vs. experimental) at pre-intervention. After the intervention, when controlling 

the pretest results, ANCOVA analyses showed significant higher posttest mean scores for two 

constructs (e.g., PBC and behavioral intention) in both the health eating and physical activity 

domains. In the healthy eating area, participants in the experimental conditions showed higher 

posttest mean scores for PBC [F (1, 98) = 41.98, p < .01] and intention [F (1, 98) = 16.64, p 

< .01] when controlling pretest mean scores. Similar outcomes were also shown for PBC [F (1, 

98) = 12.68, p < .01] and intention [F (1, 98) = 16.83, p < .01] in the physical activity area. 

Table 29 Means, standard deviations, and ANCOVA results for theoretical variables influencing 
healthy eating & physical activity 
 Control condition (n = 60) Experimental condition (n = 39) F p < 

 Pre Post Pre Post   

Healthy Eating 

  Attitude 
  Norm 
PBC 
Intention 
 

Physical Activity 

  Attitude 
  Norm 
PBC 

  Intention 

 
231.15(76.63) 
64.65(30.08) 
87.37(19.94) 
4.56(1.34) 
 
 
260.40(74.70) 
81.22(32.50) 
55.10(11.79) 
 4.87(1.34) 

 
249.22(68.69)
67.77(27.46) 
92.02(17.02) 
4.71(1.74) 
 
 
280.08(60.18)
80.00(26.34)
55.82(10.42)
4.88(1.53) 

 
237.56(59.19)
62.26(25.93)
88.21(20.49)

4.73(1.28) 
 
 

261.90(68.25)
75.64(27.77)
55.59(11.25)

5.09(1.24) 

 
271.38(54.29) 
70.92(29.20) 
106.26(10.22) 

5.38(0.82) 
 
 

293.59(51.79) 
79.62(28.34) 
61.82(6.84) 
5.52(0.68) 

 
3.382 
0.827 
41.98 
16.64 

 
 

2.225 
0.194 
12.68 
16.83 

 
ns 
ns 

0.01 
0.01 

 
 

ns 
ns 

0.01 
0.01 

Note: ANCOVA test results were based on comparing posttest results of control and experimental conditions when 
controlling pretest results. 
 

 Means and standard deviations for the healthy eating and physical activity constructs 

differentiating the high- vs. low-intender subjects are presented in Table 30. After the 

experimental treatment, when controlling the pretest condition, ANCOVA results showed higher 

mean scores for the two TPB constructs (e.g., PBC and intention) in the health eating domain for 

both high-intender and low-intender subjects. But in the physical activity domain, ANCOVA 

results showed higher mean scores for the PBC [F (1, 98) = 7.735, p < 0.01] and intention [F (1, 

98) = 16.089, p < 0.01] variables only among the low-intender subjects. Among the high intender 
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subjects, the posttest adjusted mean scores were higher for the PBC variable, only [F (1, 98) = 

4.418, p < 0.05].  The behavioral intention variable was not statistically significant for the high-

intender group [F (1, 98) = 3.573, p = 0.064].  

 Overall, both behavioral intention and PBC constructs consistently showed significant 

higher posttest mean scores (controlling pretest scores) for the experimental treatment group 

(Table 29). The conditional analyses (high versus low intender subgroups) consistently indicated 

significantly higher posttest scores for intention and PBC only for the low intender subjects in 

the treatment group (Table 30). The high intender subjects similarly showed significantly higher 

posttest intention and PBC scores concerning healthy eating. These results initially support 

hypotheses of H3, and partially support H4. They, furthermore, provide preliminary answers for 

the research questions of RQ3 and RQ4. 

Table 30 Means, standard deviations, and ANCOVA results for main variables in healthy eating 
& physical activity with consideration of low- vs. high-intender 
 Control condition Experimental condition F p < 

 Pre Post Pre Post   

Healthy Eating 

Low-intender 
 Attitude 
 Norm 
PBC 
Intention 

High-intender 
Attitude 
Norm 
PBC 
Intention 
 

Physical Activity 

Low-intender 
 Attitude 
 Norm 
PBC 
Intention 

High-intender 
Attitude 
Norm 
PBC 

 Intention 

 
 
195.8(12.3) 
66.8(5.4) 
76.8(3.2) 

3.37(0.15) 
 

262.1(11.5) 
62.8(5.1) 
96.7(3.0) 

5.60(0.14) 
 
 
 

220.4(12.1) 
76.6(5.8) 
47.1(1.6) 

3.70(0.13) 
 

295.5(11.3) 
85.2(5.4) 
62.1(2.3) 

  5.89(0.13) 

 
 

219.2(10.9) 
64.1(5.4) 
82.6(2.4) 

3.82(0.14) 
 

275.5(10.2) 
71.0(5.0) 

100.2(2.2) 
5.50(0.13) 

 
 
 

247.6(9.50) 
74.0(5.10) 
50.9(1.60) 
4.00(0.13) 

 
308.5(8.5) 
85.3(4.7) 
60.1(2.1) 

   5.65(0.13) 

 
 

215.4(16.8) 
63.9(7.4) 
72.5(4.4) 

3.49(0.20) 
 

251.4(13.3) 
61.2(5.8) 
98.0(3.4) 

5.50(0.16) 
 
 
 

225.7(16.5) 
71.9(8.0) 
45.7(2.3) 

3.73(0.18) 
 

284.8(13.1) 
78.0(6.3) 
61.8(1.8) 

   5.93(0.15) 

 
 

239.0(14.9) 
69.2(7.3) 
98.3(3.2) 
4.69(0.20) 

 
291.6(11.8) 
72.0(5.7) 
111.3(2.6) 
5.80(0.16) 

 
 
 

263.3(12.9) 
72.5(6.9) 
57.7(2.1) 
4.96(0.18) 

 
312.5(10.2) 
84.1(5.5) 
64.4(1.7) 

   5.86(0.15) 

 
 

0.314 
1.264 
34.329 
9.943 

 
2.500 
0.060 
15.741 
6.053 

 
 
 

0.795 
0.042 
7.735 
16.089 

 
0.675 
0.033 
4.418 
3.573 

 
 

ns 
ns 

0.01 
0.01 

 
ns 
ns 

0.01 
0.05 

 
 
 

ns 
ns 

0.01 
0.01 

 
ns 
ns 

0.05 
ns 

Note: ANCOVA test results were based on comparing posttest results of control and 
experimental conditions when controlling pretest results. 
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Intervention Impacts of Discriminate Messages: Univariate Repeated Measures Analyses of 

Variance Tests  

As suggested in the table 31, a 2×2×2 factorial design [intervention (discriminate 

message vs. control message) × group (low-intender vs. high-intender) × time (pretest vs. 

posttest)] was employed to test the effectiveness of high-intender vs. low-intender discriminate 

messages with consideration of the high- vs. low-intender groups over time.  

Table 31 Two between-subject variables (e.g., Group: low-intender vs. high-intender/ 
Intervention: low-intender/high-intender discriminated message vs. simple information 
provision) and one within-subject variable (Time) 

 Experimental condition of  

low-intender/high-intender discriminated 

message  

Control condition of common 

information 

 Pre-assessment Post-assessment Pre-assessment Post-assessment 

Low-intender 

High-intender 

G1* 
G2 

G1 
G2 

G3 
G4 

G3 
G4 

* Gi represents the ith group of subjects  

Data analyses used ANCOVA and repeated measures ANOVA procedures in SPSS 13.0.  

 Test of key assumption for repeated measures ANOVA. The Mauchly’s tests of 

sphericity were not significant across all within-subject effects which means that variance were 

equal across outcomes (e.g., treatment within subject) and correlations were equal across all pairs 

of outcomes. 

 Intervention outcome: Main effects. In both domains of healthy eating and physical 

activity, to further test the hypotheses (H3 & H4) and to answer the research questions (RQ3 & 

RQ4), a 2×2×2 ANOVA with repeated measures, which was composed of two between-subject 

variables (Group: low-intender vs. high-intender/ Intervention: discriminate messages vs. 

common information provision) and one within-subject variable (Time). The analysis tested for 

significant Intervention × Time and Group × Time interactions.  

1. Between-group main effect differences based on “intervention (control vs. experimental)” 

 From the healthy eating and physical activity perspectives, the repeated measures 

analyses revealed, once again, that experimental group participants were consistently higher than 

control group participants in the mean scores of behavioral intention and PBC. There were not 

significant between-group main treatment effects in terms of attitudes and subjective norms. The 

initial findings presented in Table 32 confirm the previous ANCOVA results. 
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Table 32 Results of univariate repeated measures analyses of variance tests of the intervention 
and time (pre – post test) “main effects” for the healthy eating & physical activity construct 
       

                                          Intervention (control vs. experiment) Time (pre – post test) 
 F p < F P < 

Healthy eating 

 Attitude 
 Subjective norm 
 PBC 
 Intention 

 
Physical activity 

 Attitude 
 Subjective nom 
 PBC 
 Intention 

 
0.96 
0.007 
4.57 
4.81 

 
 

0.11 
0.49 
2.60 
4.53 

 
ns 
ns 

p < .05 
p < .05 

 
 

ns 

ns 

p < .05 
p < .05 

 
17.88 
3.685 
71.80 
32.05 

 
 

23.11 
0.11 
15.79 
20.22 

 
p < .01 

ns 

p < .01 
p < .01 

 
 

p < .01 
ns 

p < .01 
p < .01 

 

2. Within-group main effect differences based on “time (pretest vs. posttest)” 

 In the healthy eating arena, significant univariate differences were present for the mean 

scores of attitude [F (1, 98) = 17.88, p < .01], PBC [F (1, 98) = 71.80, p < .01], and behavioral 

intention [F (1, 98) = 32.05, p < .01]. Also, in the physical activity domain, comparable 

univariate differences existed for the mean scores of attitude [F (1, 98) = 23.11, p < .01], PBC [F 

(1, 98) = 15.79, p < .01], and behavioral intention [F (1, 98) = 20.22, p < .01]. The higher 

posttest mean scores of the intention, attitude, and PBC in both healthy eating and physical 

activity domains indicated the effect of control and treatment messages. Both control and 

treatment groups indicated higher posttest scores for the intention, attitude and PBC variables 

that were statistically significant when the groups were combined. This result was not 

hypothesized.   

 Intervention outcome: Interaction effects 

1. Within-group interactions of Intervention × Time and Group × Time – Healthy eating  

 In the domain of healthy eating, significant interaction effects were present for the 

interaction of Intervention × Time on the mean scores of PBC [F (1, 98) = 26.70, p < .05] and 

behavioral intention [F (1, 98) = 13.20, p < .005]. Regarding the interaction of Group × Time, 

significant univariate differences were also present on the mean scores of PBC [F (1, 98) = 6.81, 

p < .05] and behavioral intention [F (1, 98) = 20.66, p < .05].  
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Table 33 Results of univairate repeated measures analyses of variance tests on the significant 
“interaction effects” for the healthy eating & physical activity construct 
 Two-way interaction Three-way interaction 

 Intervention×Time 

interaction 

Group×Time 

interaction 

Intervention×Group 

interaction 

Intervention×Group×
Time interaction 

 F p < F    p < F p < F p < 

Healthy eating 

 Attitude 
 Subjective norm 
 PBC 
 Intention 
 
Physical activity 

 Attitude 
 Subjective nom 
 PBC 
 Intention 

 
1.29 
0.88 
26.70 
13.20 

 
 

1.33 
0.59 
9.57 
16.57 

 
ns 
ns 

p<.05 
p<.05 

 
 

ns 
ns 

p<.05 
p<.05 

 
0.08 
2.11 
6.81 

20.66 
 
 

1.23 
0.46 

13.48 
44.41 

 
ns 
ns 

p<.05 
p<.05 

 
 

ns 
ns 

p<.05 
p<.05 

 
0.56 
0.02 
0.01 
1.93 

 
 

0.41 
0.01 
0.06 
1.82 

 
ns 
ns 
ns 
ns 
 
 

ns 
ns 
ns 
ns 

 
1.26 
0.22 
3.22 
0.96 

 
 

0.03 
0.05 
0.74 
7.393 

 
ns 
ns 
ns 
ns 
 
 

ns 
ns 
ns 
ns 

  

 Figure 5 depicts the changes in the mean scores of PBC over time for the low-intender 

and high-intender subjects in each condition (pretest vs. posttest) in the healthy eating domain.  

The mean values for Perceived Behavioral Control can be found in Table 31. Table 33 and 

Figure 5 indicate that the greatest pre-posttest PBC changes were for the experimental group.  

Moreover, the greatest pre-posttest changes were for the low intenders in the experimental group.  

In summary, the increases in mean scores of PBC were much higher in experimental group, 

particularly among low intender subjects in the experimental condition. 
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Note: Changes in “PBC” for college undergraduate students in the 2 (intervention vs. control) × 2 (high-intender vs. 
low-intender) ×2 (pretest vs. posttest) repeated measure ANOVA design. The follow-up scores reflect performance 
after the intervention was implemented.  
Figure 5 The changes in the mean score of “PBC” on healthy eating over time for high-intender 
and low-intender 
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 The changes of mean scores of behavioral intention on healthy eating are depicted in 

Figure 6. The results in Table 33 and Figure 6 similarly demonstrate that the greatest pre-posttest 

changes in behavioral intention were for the experimental group, particularly among low 

intenders in the experimental group. With respect to healthy eating, the interaction effects were 

comparable for both the PBC and behavioral intention variables. 
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Note: Changes in “behavioral intention” for college undergraduate students in the 2 (intervention vs. control) × 2 
(high-intender vs. low-intender) ×2 (pretest vs. posttest) repeated measure ANOVA design. The follow-up scores 
reflect performance after the intervention was implemented. 

Figure 6 The changes in the mean score of “intention” on healthy eating over time for high-
intender and low-intender 
 

2. Within-group interactions of Intervention × Time and Group × Time – Physical activity  

 The interaction effects concerning the variables predicting physical activity reported in 
Table 33, and Figures 7 and 8 largely replicated the finding concerning healthy eating. The 
greatest pretest, posttest changes in mean scores were found among treatment subjects, and the 
changes were particularly notable among subjects who initially reported low intentions to engage 
in physical activity. 
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PBC-Physical Activity
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Note: Changes in “PBC” for college undergraduate students in the 2 (intervention vs. control) × 2 (high-intender vs. 
low-intender) ×2 (pretest vs. posttest) repeated measure ANOVA design. The follow-up scores reflect performance 
after the intervention was implemented. 

Figure 7 The changes in the mean score of “PBC” on physical activity over time for high-
intender and low-intender 
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Note: Changes in “behavioral intention” for college undergraduate students in the 2 (intervention vs. control) × 2 
(high-intender vs. low-intender) ×2 (pretest vs. posttest) repeated measure ANOVA design. The follow-up scores 
reflect performance after the intervention was implemented. 
Figure 8 The changes in the mean score of “direct modeling” on physical activity over time for 
high-intender and low-intender 
 

Finally, the results in Table 33 further demonstrate that there were no statistically significant 

two-way intervention by group interactions and no significant three-way interactions.  
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CHAPTER 5 

DISCUSSION 

Extended TPB Models for Healthy Eating and Physical Activity 

 In an epidemic of overweight and obesity among all age groups, the adolescent/young 

adult years and the college environment represent special opportunities to influence both eating 

and physical behaviors. Of concern in this study are the dietary behaviors and physical activities 

that may contribute to unhealthy weight gains and potential future health problems. The extended 

TPB model (TPB, plus habit, symbolic and direct modeling) used in this study serves as a useful 

framework for understanding determinants of healthy behaviors. In the current study, the utility 

of the extended TPB model was assessed focusing on healthy eating and physical activity. 

 There are six results from this study that require specific attention. First, prior studies 

have indicated that subjective norms are key determinant of college students’ behavioral 

intentions related to physical activity and eating (Conner, Martin, Silverdale, & Grogan, 1996). 

The results from this study found subjective norms to not be statistically significant when 

predicting behavioral intentions concerning physical activity (total effect of r = 0.039, z ≤  2), 

and weak predictors of healthy eating intentions (total effect of r = 0.075, z >  2). These findings 

among a college population are clearly contrary to the prior research that put emphasis on the 

personal feelings of obligation and pressure among young people to comply with social norms. 

Additional research needs to be done to replicate this study, and further identify the conditions 

where subjective norms are important predictors of health-related behaviors.  

 Second, and most importantly, including habit as an additional determinant in the 

extended TBP model showed significant direct and indirect impact via PBC on behavioral 

intentions in the healthy eating domain. Moreover, habit had an appreciably larger direct impact 

on the behavioral intentions in the physical activity domain. In the case of physical activity, 

adding habit to the model resulted in a much weaker relationship between PBC and behavioral 

intention. Overall, including habit increased the predictive power of the extended TPB model 

and outweighed other determinants. Habit was the second strongest predictor (total effects) of 

healthy eating intentions and it was the strongest predictor (total effect) of intentions to engage in 

physical activity. This is consistent with prior research (Verplanken, Aarts, Knippenberg, & 

Moonen, 1998). The present results thus suggested that when a behavior is habitual (e.g., eating 
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fast food; exercising), other direct and indirect processes operate beyond the ones that are 

suggested by the theory of planned behavior. 

 Third, this study also demonstrates that elements of social cognitive theory, when added 

to TPB, may explain part of the variance associated with health-related behavioral intentions. 

The results of this study indicate that symbolic modeling and direct modeling influence 

behavioral intentions to eat healthy food at levels comparable to attitudes, and above the levels 

for subjective norms. When compared to perceived behavioral control, symbolic modeling and 

direct modeling were better predictors of intentions to engage in physical activity. PBC, however, 

was a stronger predictor of healthy eating intentions. 

 Fourth, the key components of symbolic modeling involved exposure to health-related 

information in television, newspaper, and magazines. These study results suggest that the media 

can affect behavioral intentions by increasing expectations of healthy outcomes by providing 

favorable information about diets and physical activities.  

Fifth, according to the social cognitive theory, direct modeling is a main source of 

perceived behavioral control (Bandura, 1986). These study results suggest that direct modeling 

increases PBC and, in turn, PBC influences behavioral intentions, especially concerning healthy 

eating. For example, by observing significant others (e.g., parents, partners, and friends) 

regularly selecting low-fat foods and participating in physical activity, adolescents and young 

adults may gain individual confidence and discipline to consume healthy food and to exercise 

regularly.  

 Finally, for the most part, healthy eating and physical activity intentions were influenced 

by the same predictor variables. The strength of the relationships varied. However, the variables 

that were significant predictors of healthy eating intentions, were also typically predictors of 

physical activity intentions. The major exception appears in the case of subjective norms which 

was significant only when predicting intentions to eat healthy foods. 

 Certain limitations warrant discussion. First, while the various model fit indices 

suggested that the theoretical models for healthy eating and physical activity were good fits to 

the observed data, the models need to be improved to account for more variance (Kaplan, 1990). 

The variances explained (e.g., R2s) for the healthy eating and physical activity models indicated 

that each model accounted for approximately 49% of healthy eating intentions and 41% of 

physical activity intentions. Future researchers need to check operationalizations of each 
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construct, and consider adding one or more relevant variables to each model in order to enhance 

the prediction of behavioral intentions.  

 Second, there is a clear difference between forming behavioral intention and actual 

behavior. In referring to the TPB, Ajzen (1991) argues that intentions are behavioral plans that , 

under the influence of opportunities and resources, enable attainment of actual behavior. 

Accordingly, a meta-analysis of TPB shows that intentions and PBC account for only 34 percent 

of behavior (Godin & Kok, 1996). The variables outlined in the extended TPB model are 

predictors, but not sufficient determinants of behavior. Additional research needs to be explored 

concerning how behavioral intentions may guide the performance of behaviors, especially in the 

healthy eating and physical activity domains. 

The sample of this study was quite homogenous (heavily female college students 

oriented). The problem of obesity and overweight happens among men and women across all 

sociodemographic groups. This suggests a need for more research using this model with more 

demographically and ethnically diverse samples (Mokdad et al., 1999).  

High-Intender/Low-Intender Discriminate Message Interventions 

 The current study included an outcome evaluation of a healthy eating and physical 

activity education intervention that was presented to undergraduate college students. The 

intervention featured discriminate beliefs presented in a classroom lecture. Those discriminate 

beliefs used in this study were based on the variables in the extended TPB model. Overall, the 

results indicated significant effects among treatment subjects, especially among treatment 

subjects who at the beginning of the study indicated low intentions to eat healthy and engage in 

physical activities. These results could potentially be influenced by regression effects for the low 

intenders and by ceiling effects for the high intenders. Covariance analysis procedures were used, 

over all, to help control for these potential prior conditions.  Moreover, the conditional 

ANCOVA comparisons of the low-intender treatment versus low-intender control groups, and 

the high- intender treatment versus high-intender control were used to minimize (if not totally 

eliminate) potential regression and ceiling effects.    

The current study contributes to the literature because it uses a theory-driven approach to 

develop discriminate messages and to change beliefs of college undergraduate students. Prior 

studies have implied the importance of high- vs. low-intender discriminating messages for 

message construction in health campaign interventions (Oygard & Rise, 1996; Sutton, March, & 
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Matheson, 1990). Other researchers have evaluated the effectiveness of message interventions 

without careful considerations of theoretical implications when constructing messages (Jemmott, 

Jemmott, & Fong, 1992; St. Lawrence et al., 1995; Walter & Vaughn, 1993). 

Both high-intenders and low-intenders showed greater changes in their key beliefs 

following exposure to the discriminate messages, although the effects were manifested 

differently for the two intender groups. High-intenders were already engaging in healthy eating 

and physical activity. Their changes were positive, but relatively small. Low-intenders in the 

experimental group (e.g., participants exposed to the discriminate messages) heightened their 

rates of “PBC” and “behavioral intention” to a greater extent, compared both to higher intenders 

in the treatment conditions and to low and high intenders in the control group. Discriminate 

messages appear to work most effectively with individuals who have low prior intentions. 

 Overall, the discriminate message intervention was more successful in heightening key 

variables in the extended TPB model such as behavioral intention and PBC, both in healthy 

eating and physical activity domains. The results of main and interaction revealed that ordinary 

obesity information presentations are not a futile attempt, but they were clearly not as beneficial 

compared to the more theoretically driven discriminate message intervention. 

Message Interventions and Effect Sizes 

There were significant improvements in the PBC variable and behavioral intention in 

both domains of healthy eating and physical activity. The effect sizes related to intervention were 

not large, however. With regard to PBC and behavioral intention, the effect size of PBC was f = 

0.18 and f = 0.09, respectively for healthy eating and physical activity. The effect sizes of 

behavioral intention were f = 0.09 for both healthy eating and physical activity. Other studies 

using longer intervention periods, and different message formats have shown greater effects 

(Blom-Hoffman, Kelleher, Power, & Leff, 2004; St. Lawrence et al., 1995). By using a longer 

intervention time period (e.g., 5 weeks or longer), and combination of interventions (e.g., 

lectures, skills training, games, group discussions, and activities) larger effects should be 

observable.  

Hornik and Woolf (1999) have argued a distinction between “message strategies” and 

“messages per se”.  Message strategy refers “to the essential beliefs that a message will be 

designed to impart” whereas the message per se is “the product of a creative process that will 

turn the strategy into a specific realization (p. 181).” In the current research, even though a well 
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planned message strategy was proposed (e.g., high-intender vs. low-intender discriminate 

messages), a creative approach converting them into an effective, imaginative  intervention was 

not developed. Unfortunately, there are no general theories of message creation to guide  

practitioners in turning a message strategy into an effective campaign component. Fishbehin and 

Yzer (2003) have suggested a few theoretical approaches for creative message making, such as 

exemplification theory (Zillmann, 1999), fear appeals (Witte, 1992), and activation model of 

information exposure (Donohew, Lorch, & Palmgreen, 1998). They do not, however, give clear 

guidance about which theory is more appropriate under specific circumstance. Future researchers 

should explore alternative creative strategies to develop discriminate messages that will have 

larger effects. 

Discriminate Messages, Alternative Determinants and Samples 

 The experimental intervention of the current research emphasized a number of 

discriminate message components (e.g., specific beliefs in the constructs of attitude, PBC, habit, 

symbolic modeling, and direct modeling). One limitation of this study design is that it did not 

permit identification of the specific message components that account for the observed changes.   

Additional research is need to further differentiate and isolate the effectives of distinct 

discriminate message components. 

 This study also cannot rule out the possibility that uncontrolled effects, beyond the 

discriminate messages, may have contributed to the findings. According to the integrative model 

of behavioral prediction suggested by Fishbein and Yzer (2003), key variables determining 

behavioral intentions are influenced by “demographic variables, culture, attitudes toward 

targets…, ….moods and emotions, …perceived risks and exposure to mass media and other 

interventions (p. 167). Accounting for these other potential “distal” determinants will require a 

comprehensive, multi-level, and potentially multi-stage research design. 

 Prior research has also suggested the importance of gender-specific analyses to 

understand the results (Calfas et al., 2000; St. Lawrence et al., 1995). The sample in this study 

was predominately female, thus making the gender-subgroup analyses impossible. Different 

intervention approaches may be needed for males and females to improve healthy eating habit 

and physical activity. Further research is needed to identify how to optimize interventions for 

both genders. 
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Risk Reduction 

 One of the primary challenges facing attempts to address the problems of overweight and 

obesity centers on ways to affect long-term behavioral changes. Previous research results, and 

this study, suggest that communication messages and intervention formats can be critical to 

making health campaigns more effective. Other options for extended, long-term interventions 

need to be tested, including more sophisticated message development and realization strategies, 

comprehensive multi-level approaches, and use of other media such as the internet. In addition, 

long-term school-based risk prevention interventions should be considered, supplemented by 

environmental (e.g., social policy, community planning) modification strategies to achieve 

substantial and sustainable life-style changes (St. Lawrence et al., 1995; Walter & Vaughn, 

1993).  
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APPENDIX A. QUESTIONNAIRE 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

My name is Taejin Jung, a Doctoral Student at the Dept. of Mass Communication. This is an on-line survey to 

ascertain university students’ health perceptions and practices. Your e-mail address has been obtained from the FSU 

registrars’ office after approval from the human subject committee, and has been chosen randomly. Your 

information will primarily be used for my dissertation but will also serve a very important role in providing better 

health services at FSU. 

All answers will be kept confidential to the extent allowed by law. Participation in this survey is entirely 

voluntary. The survey will take only a few minutes to complete. Return of the questionnaire will be considered as 

your consent to participate.  

 

For compensation, if you leave your e-mail address at the end of the survey, I will select ten respondents 

randomly and give each of them a $50 coupon. 

 

If you have any questions about this survey, please send an e-mail (tj02d@fsu.edu) to me. 

 

Sincerely, 

Taejin Jung, Ph.D. Candidate of Dept. of Mass Communication (T. 645-6561) 

Gary Heald, Ph.D. Directing Major Professor, Associate Dean of College of Communication  

(T. 644-9698) 

 
IRB Contact Information: 
Office of Research, Florida State University, Tallahassee, FL 32306-2763 
850-644-8633 
Fax 850-644-4392 
echapman@admin.fsu.edu 
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▣ The following questions are about your diet. 

 

☞ Healthy eating is defined as “eating a wide variety of nutritious food containing a low quantity of fat, sugar, and 

salt in a balanced way” 
 

Section 1: Eating behavior 
 

1. How likely is it that you behaved as follows last week? 

  

 
 
a. Eating in a balanced way with a lot of fruits and vegetable 
 
b. Eating three meals a day 
 
c. Not eating too much junk food 
 
d. Eating moderate amount when you are hungry 
 
e. Eating only a moderate amount of fat 
 

 
Please circle the number that most closely matches your opinion. 
 

Very  Unlikely                                        Very Likely 

 
 1           2           3           4           5           6 

 
 1           2           3           4           5           6  
             
 1           2           3           4           5           6 

 
 1           2           3           4           5           6 
 
 1           2           3           4           5           6 

 
Section 2: Attitude on diet 
Please circle the number that most closely 

matches your opinion. 

 
 
 
 

 

a. Decrease my cholesterol level 
 
b. Reduce my risk of cancer 
 
c. Reduce my risk of heart disease 
 
d. Help me control my weight 
 
e. Give me more energy 
 
f. Make me enjoy the food more 
 
g. Get me good look 
 

2. How likely is it that the following  
would happen to you if you  do  healthy 

eating?  
 

Very  Unlikely                Very Likely 

 
 
1         2         3         4         5         6 

 
1         2         3         4         5         6 
 
1         2         3         4         5         6 
 
1         2         3         4         5         6 
 
1         2         3         4         5         6 
 
1         2         3         4         5         6 
 
1         2         3         4         5         6 
 
 

3. How important is to ……. for you? 
 
 
 

Not important  Very 

at all   important 

 

1         2         3         4         5         6 
 

1         2         3         4         5         6 
 
1         2         3         4         5         6 
 
1         2         3         4         5         6 
 
1         2         3         4         5         6 
 
1         2         3         4         5         6 
 
1         2         3         4         5         6 
 
 

 
 
 
 
h. Help me feel good about myself 
 
i. Help me be or feel healthy 
 
j. Help me feel in control of things 

  

Very  Unlikely                Very Likely 

 
 
1         2         3         4         5         6 

 
1         2         3         4         5         6 
 
1         2         3         4         5         6 
 

 

Not important  Very 

at all   important 

 

1         2         3         4         5         6 
 
1         2         3         4         5         6 
 
1         2         3         4         5         6 
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Section 3: Subjective norms on diet  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
4. How likely is it that your important others think? 
 
 
 
a. Do you believe that your parents think you should eat healthier food during the next 
4 weeks? 
 
b. Do you believe that your friends think you should eat healthier food during the next 
4 weeks? 
 
c. Do you believe that your partner (boyfriend/girlfriend/spouse) think you should 
eat healthier food during the next 4 weeks? 
 
d. Do you believe that your siblings think you should eat healthier food during the next 
4 weeks? 
 

Please circle the number that most closely matches your opinion. 
 

 Not at all                                        Very much  
  
 1           2           3           4           5           6 

 
  
 1           2           3           4           5           6  
             
  
 1           2           3           4           5           6 

 
  
 1           2           3           4           5           6 
 

5. Please rate the importance of each person’s/groups opinions to you when you make 
decisions.  
 

a. Parents 
 
b. Friends 
 
c. Partner (boyfriend/girlfriend/ 

spouse)  
 

       d.     Siblings 
 

 
 

 
Not at all                                                             Extremely 

 Important                                                           Important  

 1           2           3           4           5           6 
 

 1           2           3           4           5           6  
             
 1           2           3           4           5           6 
 
 
 
 1           2           3           4           5           6 
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Section 4: Perceived behavioral control on diet 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6.  
 
 
 
 
a. Is it easy for you to be a healthy eater? 
 
b. Is it easy for you to avoid too much junk food?  
 
c. Is it easy for you to eat healthy amount?  
 
d. Can you try hard enough to be a healthy eater?  
 
e. Can you try hard enough to avoid too much junk food?  
 
f. Can you try hard enough to eat healthy amount? 
 
g. Do you have enough self-discipline to be a healthy eater? 
 
h. Do you have enough self-discipline to avoid too much junk food? 
 
i. Do you have enough self-discipline to eat healthy amount? 
 
j. How confident are you that you will be a healthy eater? 
 
k. How confident are you that you can avoid too much junk food?  
 
l. How confident are you that you can eat healthy amount? 

Please circle the number that most closely matches your opinion. 
 

 Very unlikely                                        Very likely  
  
 1           2           3           4           5           6 

 
 1           2           3           4           5           6  
              
 1           2           3           4           5           6 

 
 1           2           3           4           5           6 
 
 1           2           3           4           5           6 

 
 1           2           3           4           5           6  
              
 1           2           3           4           5           6 

 
 1           2           3           4           5           6 
 
 1           2           3           4           5           6 

 
 1           2           3           4           5           6  
              
 1           2           3           4           5           6 

 
 1           2           3           4           5           6 
 

 
m. How much control do you have over whether you will be a healthy eater?  
 
n. How much control do you have over whether you will avoid too 

much junk food? 
 
o. How much control do you have over whether you will eat healthy amount? 
 
p. Do you think you are lucky enough to be a healthy eater? 
 
q. Do you think you are lucky enough to avoid too much junk food? 
 
r. Do you think you are lucky enough to eat healthy amount? 
 
s. Can you have your parents (friends) help you to be a healthy eater? 
 
t. Can you have your parents (friends) help you to avoid too much 

junk food? 
 
u. Can you have your parents (friends) help you to eat healthy 

amount? 

 
 
 1           2           3           4           5           6 

 
  
 1           2           3           4           5           6  
             
  
 1           2           3           4           5           6 
 
 
 
 1           2           3           4           5           6 
 
 1           2           3           4           5           6 

 
 1           2           3           4           5           6  
             
 1           2           3           4           5           6 
 
 
 
 1           2           3           4           5           6 
 
 

1           2           3           4           5           6
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Section 5: Habit on diet 
7. I [doing something] out of habit.  
 

 

 
a. Eating in a balanced way with a lot of fruits and vegetables. 
 
b. Eating three meals a day. 
 
c. Not eat too much junk food (fast food, chips, and sweets or desserts). 
 
d. Eating moderate amount (not too much or too little). 
 
e. Eating only a moderate amount of fat. 

Please circle the number that most closely matches your opinion. 
 

Very  Unlikely                                        Very Likely 

 
 1           2           3           4           5           6 

 
 1           2           3           4           5           6  
             
 1           2           3           4           5           6 

 
 1           2           3           4           5           6 
 
 1           2           3           4           5           6 
  

 

Section 6: Symbolic modeling on diet 
 
8.  
 
 
 
a. TV ads for ‘low-fat’ or ‘light’ spreads (e.g., light margarines) persuade me to try those 

foods.  
 
b. Newspaper and magazine recipes for low-fat dishes catch my attention. 

Magazines I read suggest that fruits and vegetables are an important part of a healthy diet.
 
c. Information I read in newspapers and magazines suggests that people 

should eat smaller portions of meat. 
 
d. Magazine and TV ads showing fresh fruit and vegetables make those foods appealing to 

me. 
 
e. Ads in magazines and on TV about low-fat foods have some influence on the foods I 

select. 

Please circle the number that most closely matches your opinion. 
 

Very  Unlikely                                        Very Likely 

 
 1           2           3           4           5           6 

 
  
 1           2           3           4           5           6  
             
  
 
 1           2           3           4           5           6 

 
  
 1           2           3           4           5           6 
 
  
 1           2           3           4           5           6 
 
  

 

Section 7: Direct modeling on diet 
 
9. How often do you see your boyfriend/girl friend/parents/spouse to~ 
 
 
 
a. Drink skim milk? 
 
b. Have salad or vegetables at a meal? 
 
c. Choose whole-grain breads over white breads? 
 
d. Eat some fruit at lunch? 
 
e. Use low-fat products (e.g., “calorie-wise” salad dressing or “light” 

spreads)? 
 
f. Make an attempt to use less fat on foods (e.g., less margarine, butter, 

sauces, gravies)? 

Please circle the number that most closely matches your opinion. 
 

Very  seldom                                        Very often 

 
 1           2           3           4           5           6 
  
 1           2           3           4           5           6  
             
 1           2           3           4           5           6 

 
 1           2           3           4           5           6 
 
  
 1           2           3           4           5           6 
 
  
 1           2           3           4           5           6 
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10. I will plan to do healthy eating over the next two weeks. 
 
Very Unlikely   1  2  3 4 5 6 Very likely 
 
11. I will try to do healthy eating over the next two weeks. 
 
Very Unlikely   1  2  3 4 5 6 Very likely 
 
12. How likely is it that you will try to do healthy eating?  
 
Very Unlikely   1  2  3 4 5 6 Very likely 
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▣ The following questions are about your physical activity. 

 

☞ Proper physical activity is defined as “engaging in three or more sessions per week of activities that last 20 

minutes or more at a time and that require moderate to vigorous level of exertion” 
 

Section 1: Physical activity 
 

1. How likely is it that you behaved as follows last week?  

 

 
 
 
a. Being involved in sports and exercising so you work up a sweat and breath hard 
 
b. Choosing to be more active in everyday life 
 
c. Walking somewhere instead of getting a ride 

 
d. Choosing activities that require energy instead of choosing watching TV or play 
video games during your free time 

 
e. Actively participating in games or exercises in gym class at school 

 
Please circle the number that most closely matches your opinion. 
 

Very  Unlikely                                        Very Likely 

 
 1           2           3           4           5           6 

 
  
 1           2           3           4           5           6  
             
 1           2           3           4           5           6 

 
 1           2           3           4           5           6 
 
  
 1           2           3           4           5           6 

 
 

Section2. Attitude on physical activity 
Please circle the number that most closely 

matches your opinion. 

 
 
 
 
 
a. Decrease my cholesterol level 
 
b. Reduce my risk of cancer  
 
c. Reduce my risk of heart disease  
 
d. Help me control my weight 
 
e. Help me be physically strong  
 
f. Help me be fit/in shape 
 
g. Help me have a body shape or muscle that I like  
 

2. How likely is it that the following  
would happen to you if you  do physical 

activity ?  
 

Very  Unlikely                Very Likely 

 
 
1         2         3         4         5         6 

 
1         2         3         4         5         6 
 
1         2         3         4         5         6 
 
1         2         3         4         5         6 
 
1         2         3         4         5         6 
 
1         2         3         4         5         6 
 
1         2         3         4         5         6 
 
 

3. How important is to ……. for you? 
 
 
 

Not important  Very 

at all   important 

 

1         2         3         4         5         6 
 

1         2         3         4         5         6 
 
1         2         3         4         5         6 
 
1         2         3         4         5         6 
 
1         2         3         4         5         6 
 
1         2         3         4         5         6 
 
1         2         3         4         5         6 
 
 

 
 
 
 
h. Help me feel good about myself 
 
i. Help me feel healthy 
 
j. Help me feel in control of things 
 

  

Very  Unlikely                Very Likely 

 
 
1         2         3         4         5         6 

 
1         2         3         4         5         6 
 
1         2         3         4         5         6 
 

 

Not important  Very 

at all   important 

 

1         2         3         4         5         6 
 
1         2         3         4         5         6 
 
1         2         3         4         5         6 
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Section 3: Subjective norm on physical activity 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
4. How likely is it that your important others think? 
 
 
 
 
a. Do you believe that your parents think you should be physically active during the 
next 4 weeks? 
 
b. Do you believe that your friends think you should be physically active during the 
next 4 weeks? 
 
c. Do you believe that your partner (boyfriend/girlfriend/spouse)    thinks you should 
be physically active during the next 4 weeks? 
 
d. Do you believe that your siblings think you should be physically active during the 
next 4 weeks? 

Please circle the number that most closely matches your opinion. 
 

 Not at all                                        Very much  
  
 1           2           3           4           5           6 

 
  
 1           2           3           4           5           6  
             
  
 1           2           3           4           5           6 

 
  
 1           2           3           4           5           6 
 

5. Please rate the importance of each person’s/groups opinions to you when you make 
decisions. (0 being not at all important, 10 being extremely important) 

a.     Parents 
 
b.  Friends 

 
c. Partner (boyfriend/girlfriend/ 

spouse) 
 

d. Siblings 
 

 
Not at al                                                              Extremely 

 Important                                                           important  

 1           2           3           4           5           6 
 

 1           2           3           4           5           6  
             
 1           2           3           4           5           6 
 
 
 
 1           2           3           4           5           6 
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Section 4: Perceived behavioral control on physical activity 

 
Section 5: Habit on physical activity 

 

7. I [doing something] out of habit. / How likely do you [do something] out of habit? 
 
 
 
a. Being involved in sports and physical activity working up a sweat and      breathe hard. 
 
b. Choosing to be more active in everyday life, for example, taking stairs instead of an 

elevator. 
 
c. Walking somewhere instead of getting a ride. 
 
d. Choosing activities that require energy instead of choosing watch TV or play video game 

during free time. 
 
e. Actively participating in games or physical activity in gym class at school. 

Please circle the number that most closely matches your opinion. 
 

Very  Unlikely                                        Very Likely 

 
 1           2           3           4           5           6 

 
  
 1           2           3           4           5           6  
             
  
 1           2           3           4           5           6 

 
 1           2           3           4           5           6 

 
  
 1           2           3           4           5           6  
 

 
 

 

 

 

 

6.  
 
 
 
 
a. Can you try hard enough to be physically active? 
 
b. Can you try hard enough to stay physically fit? 
 
c. Do you have enough self-discipline to be physically active? 
 
d. Do you have enough self-discipline to stay physically fit? 
 
e. How confident are you that you can be physically active? 
 
f. How confident are you that you can stay physically fit? 

Please circle the number that most closely matches your opinion. 
 

 Very unlikely                                        Very likely  
  
 1           2           3           4           5           6 

 
 1           2           3           4           5           6  
              
 1           2           3           4           5           6 

 
 1           2           3           4           5           6 
 
 1           2           3           4           5           6 

 
 1           2           3           4           5           6  
              
  
 

 
 
g. Do you think you are lucky enough to be physically active? 
 
h. Do you think you are lucky enough to stay physically fit? 
 
i. Can you have your parents (friends) help you to be physically active? 
 
j. Can you have your parents (friends) help you to stay physically fit? 
 
k. How much control do you have over whether you will be physically active? 
 
l. How much control do you have over whether you will stay physically fit? 

 
 

 1           2           3           4           5           6 
 

 1           2           3           4           5           6  
             
 1           2           3           4           5           6 
 
 
  
 1           2           3           4           5           6 
 
 1           2           3           4           5           6 

 
  
 1           2           3           4           5           6  
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Section 6: Symbolic modeling on physical activity 

 
8. 
 
 
 
a. TV ads and newspaper articles for outdoor activity get me involved in sports and physical 

activity. 
 
b. Newspaper’s and magazine’s suggestions to be more active in everyday life catch my 

attention. 
 
c. Ads in magazines and on TV about physically fit people make me to participate in gym 

class at school. 
 
 

Please circle the number that most closely matches your opinion. 
 

Very  Unlikely                                        Very Likely 

 
 1           2           3           4           5           6 

 
  
 1           2           3           4           5           6  
             
  
 1           2           3           4           5           6 

 
  

 
  
   
 

 
 
Section 7: Direct modeling on physical activity 
 

 
9. How often do you see your boyfriend/girl friend/parents/spouse~ 
 
 
 
a. Participate in 30 minutes of moderate intensity activity over five days a week. 
 
b. Report leisure-time regular physical activity. 
 
c. Participate in daily school (or workplace) physical education. 
 

Please circle the number that most closely matches your opinion. 
 
Very  seldom                                        Very often 
 
 1           2           3           4           5           6 
 
  
 1           2           3           4           5           6  
             
 1           2           3           4           5           6 
  

 
 
10. I will plan to do physical activity over the next two weeks. 
 
Very Unlikely   1  2  3 4 5 6 Very likely 
 
11. I will try to do physical activity over the next two weeks. 
 
Very Unlikely   1  2  3 4 5 6 Very likely 
 
12. How likely is it that you will try to do physical activity over the next two weeks ?  
 
Very Unlikely   1  2  3 4 5 6 Very likely 
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� Demographics 
 
13. Sex:  (1) Male  (2) Female   
 
14. Age:  _____  
 
15. About how much do you weight without shoes? 
 _ _ _ pounds 
 
16. About how tall are you without shoes? 
 _ ft _ inches 
 
17. How do you describe your weight? 
(1) Very underweight  
(2) Slightly underweight 
(3) About the right weight 
(4) Slightly overweight  
(5) Very overweight  
 
 
 

 
18. What is your year in school? Check one. 
(1) Freshman___  (2) Sophomore___ (3) Junior___ 
(4) Senior___  (5) Other___ 
 
19. What is your total grade point average? 
(1) 0 ~ 1.0 (2) 1.01 ~ 2.0 (3) 2.01 ~ 2.5 
(3) 2.51 ~ 3.0 (5) 3.01 ~ 3.5 (6) 3.51 ~ 4.0  
(7) Prefer not to answer 
 
20. What race do you consider yourself to be? 

(1) American Indian or Alaska Native 
(2) Asian 
(3) Black or African American 
(4) Hispanic 
(5) Multi-Racial (parents are from two different racial groups) 
(6) Native Hawaiian or other Pacific Islander 
(7) White 
(8) Other (explain) ____________________ 
(9) Prefer not to answer 

 

 

 
Thank you very much for your time and cooperation. 
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APPENDIX B. LECTURE EVALUATION FORM 

 
 
1. What is your year in school? 
 
_ Freshman  _ Sophomore  _ Junior   _ Senior 
 
 
2. The instructor was enthusiastic about the subject matter in the lecture. 
 
Strongly 1 2 3 4 5 6 7 Strongly 
Agree         Disagree 
 
3. The instructor clearly communicated with what was expected in this lecture. 
 
Strongly 1 2 3 4 5 6 7 Strongly 
Agree         Disagree 
 
4. The instructor expressed ideas clearly. 
 
Strongly 1 2 3 4 5 6 7 Strongly 
Agree         Disagree 
 
 
5. Overall, I learned a great deal from this lecture. 
 
Strongly 1 2 3 4 5 6 7 Strongly 
Agree         Disagree 
 
 
6. Overall, considering its contents, design, and structure, this lecture was…. 
 
_ Excellent _ Very good _ Good  _ Fair  _ Poor 
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APPENDIX C. CONSENT FOR RESEARCH PARTICIPATION 

 
I hereby consent to participate as a subject in a research project entitled " The effects of 

dispositional cognitive structures and types of message interventions on the modification of college 

students’ behavioral intentions to eat healthy foods and engage in physical activities” conducted by 

Taejin Jung of Department of Communication at the Florida State University. I can contact the 

researcher at 850-645-6561 or by e-mail (tj02d@fsu.edu). 

I understand that I will complete a questionnaire having to do with healthy eating and physical 
activity, and questionnaires concerning my responses to taking instructional intervention.  

I understand that my participation is completely voluntary, and that I am free to withdraw from 
the study at any time I choose, without penalty.  

I understand that this project is not expected to involve risks of harm any greater than those 
ordinarily encountered in daily life. I also understand that it is not possible to identify all 
potential risks in any procedure, but that all reasonable safeguards have been taken to minimize 
the potential risks.  

I understand that the results of this project will be coded in such a way that my identity will not 
be physically attached to the final data that I produce.  

I understand that the results of this research may be published or reported to government 
agencies, funding agencies, or scientific groups, but that my name will not be associated in any 
way with any published results.  

I understand that all answers will be kept confidential to the extent allowed by law. 

 
 
IRB Contact Information: 
Office of Research, Florida State University, Tallahassee, FL 32306-2763 
850-644-8633 
Fax 850-644-4392 
echapman@admin.fsu.edu 
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APPENDIX D. EXPERIMENTAL MATERIAL FOR CONTROL GROUP 

Healthy Eating & 

Physical Activity

Control Group

 
 

What is obesity?

• When there is too much body fat, the result is obesity.

• Obesity is not a sign of a person being out of control. 

• It is a serious medical disease that affects over a quarter 
of adults in the US, and about 14% of children and 
adolescents. 

• It is the second leading cause of preventable death after 

smoking.
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Body Mass Index

• BMI is a number based on both your height and weight. 
It can help you determine the degree to which you may 
be overweight and gives a reasonable assessment of 
total body fat for the general population. 

• Knowing your BMI is important for you and your family, 
because it correlates better with health conditions like 
heart disease and type 2 diabetes than does weight itself. 
BMI is not perfect. Some people, like athletes, may 
measure a high BMI but have more muscle than fat. 

 

What does your BMI mean?

• BMI (kg/m2) "cut points" are numbers used to help you 
determine if you are at a healthy weight, overweight, 
obese or severely obese. 

• Overweight = BMI ≥ 25
5'6'' & 155+lbs / 6' & 184+lbs 

• Obese = BMI ≥30
5'6'' & 186+lbs / 5' & 221+lbs 

Obesity

(Class 3)

Obesity

(Class 2)

Obesity

(Class 1)

Over-

Weight

Healthy

Weight

40 or 
more

35-39.930-34.925-29.918.5-24.9
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Health Risks of Overweight & Obese

• Individual who are 
obese(BMI≽30) have a 50 to 
100% increased risk of 
premature death from all causes 
compared to individuals with a 
BMI in the range of 20 to 25

▪ Overweight and obese 
individuals also may suffer from 
social stigmatization, 
discrimination, and poor body 
image

• Researchers have associated 
obesity to more than 30 medical 
conditions, and many agree that it 
is strongly related to at least 15 of 
those conditions. 

 
 

Health Effects of Obesity

• Obesity is as a chronic disease because it: 
- affects more than a quarter of the American population 
- causes many serious medical conditions 
- causes at least 300,000 deaths in the U.S. each year 
- is the second leading cause of unnecessary deaths 
- carries annual healthcare costs of about $100 billion

• According to a recent study by the RAND organization, obesity is 
more damaging to health than smoking, high levels of alcohol 
drinking, and poverty. Obesity affects all major bodily systems -
heart, lung, muscle and bones. 

• Overweight children and adolescents are more likely to become 
overweight and obese adults (A common consequence of 
childhood overweight is psychosocial-discrimination)
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Causes of Obesity

Genes

Some individuals have a genetic tendency to gain weight 
and store fat. Although not everyone with this tendency 
will become obese, some persons without genetic 
predisposition do become obese. 

Several genes have been identified as contributors to 
obesity, and researchers are constructing a Human 
Obesity Gene Map in hope of finding genetic targets in 
humans that may lead to the development of new 
treatments

 
 

Causes of Obesity

Environment

• An environment that promotes healthy weight is one that 
encourages consumption of nutritious foods in 
reasonable portions and regular physical activity. A 
healthy environment is important for all individuals to 
prevent and treat obesity and maintain weight loss. 

• Healthy environments can be created at home, school, 
work and beyond. Identifying and consciously avoiding 
high-risk situations in the environment can assist in 
weight control efforts. 
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Causes of Obesity

Behavior 

• Adopting healthy habits for lifelong weight control purposes includes 
regular physical activity and nutritious eating. 

• Specific behavioral strategies for weight loss and maintenance 
include: 
- logging and tracking diet & exercise patterns in a diary, eating a              
low calorie diet, 
- limiting the amount of calories from fat
- expending calories routinely through exercise
- monitoring weight regularly
- setting realistic goals
- developing a social support network. 

 
 

Obesity trend

Age-adjusted prevalence of 
overweight and obesity among 
U.S. adults aged 20 to 74 years

Prevalence of overweight among U.S. 
children and adolescents
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Obesity trend

• During the past 20 years there has been a dramatic increase in obesity in 
the United States. In 1985 only a few states were participating in CDC's 
Behavioral Risk Factor Surveillance System (BRFSS) and providing obesity 
data. In 1991, four states had obesity prevalence rates of 15–19 percent 
and no states had rates at or above 20 percent. In 2004, 7 states had 
obesity prevalence rates of 15–19 percent; 33 states had rates of 20–24 
percent; and 9 states had rates more than 25 percent (no data for one state). 

 
 

Disparity in prevalence

▪ Overweight and obesity are 
particularly common among 
minority groups and those 
with a lower family income.

▪ The prevalence of overweight 
and obesity is higher in 
women who are members of 
racial and ethnic minority 
population than in non-
Hispanic white women.

▪ Women of lower SES are 
approximately 50% more 
likely to be obese than those 
with higher SES.

Age-adjusted prevalence of 
overweight or obesity in selected 
groups (NHANES, 1998-1994)
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Strategies to prevent weight gain

1. Assessing Your Behavior and Environment

The amount and types of foods you eat, and your physical activity 
habits are important factors in controlling weight. 

The environment in which you live may also contribute or cue you
to adopt poor eating or exercise habits. 
(This is especially true in today's society, which is dominated by 
speed and convenience. For example, escalators, elevators and 
remote-control appliances make us less physically active. 
Also, greater availability of foods that are high in calories, fat and 
added sugars, and larger portion sizes promote unhealthy eating 
behaviors). 

 
 

Strategies to Prevent Weight Gain

2. Adopting Healthy Habits

Reputable organizations, government agencies and independent 
researchers agree on the importance of adopting healthy habits to 
prevent obesity. 

The U.S. Surgeon General recommends a prescription for health

that includes: 

• Moderate physical activity on most days of the week of at 
least 30 minutes per day for adults and 60 minutes per day 
for children. 

• Eating at least 5 servings of fruits and vegetables a day, 
and reasonable portion sizes at home, in schools, at 
worksites, and in communities. 
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Setting 1: Families & Communities

• Emphasis should be placed on family and community 
opportunities for communication, education, and peer support 
surrounding the maintenance of healthy dietary choices and 
physical activity pattern.

☞Educate individuals, families, communities about healthy dietary
patterns and regular physical activity.

☞Form community coalitions to support the development of 
increased opportunities to engage in leisure time physical 
activity and to encourage food outlets to increase availability of 
low-calorie, nutritious food items.

☞Determine the root causes, behaviors, and social and ecological 
factors leading to obesity and how such forces vary by race and 
ethnicity, gender, and socioeconomic status.

 
 

Setting 2: Schools

• Most students spend a large part of time in school. 
School provide many opportunities to engage 
students in healthy eating and physical activity and to 
reinforce healthy diet and physical activity message.

☞Educate faculties, staffs, and parents about the importance of 
school physical activity and nutrition programs and policies

☞Provide food options that are low in fat, calories, and added 
sugars, such as fruits, vegetables, whole grains.

☞Provide more physical activity programs.

☞Conduct research to study the effect of school policies such as 
food services and physical activity curricula on overweight.
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Setting 3: Health Care

• Health care providers can serve as effective public 
policy advocates and further catalyze intervention 
efforts in the family and community and in the media 
and communication settings.

☞Inform healthcare providers of the tremendous burden of 
overweight and obesity on health care system in terms of 
mortality, morbidity, and cost.

☞Train health care providers and health profession students in 
effective prevention and treatment techniques for overweight 
and obesity

☞Develop effective preventive and therapeutic programs for 
obesity

 
 

Setting 4: Media & Communications

• From a public education and social marketing 
standpoint, the media can disseminate health 
messages and display healthy behaviors aimed at 
changing dietary habits and exercise patterns.

☞Build awareness of the importance of social and environmental 
influences on making appropriate diet and physical activity 
choices.

☞Conduct a national campaign to foster public awareness of 
health benefits of regular physical activity, healthful dietary 
choices, and maintaining a healthy weight.

☞Evaluate the impact of community media advocacy campaigns 
designed to achieve public policy and health-related goals.
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Maintaining Weight Loss

• According to the Centers for Disease Control and 
Prevention (CDC), 36 percent of adult Americans 
attempt to lose weight, and 56 percent attempt to 
maintain their current weight or keep from gaining weight. 

• Healthy low-calorie and low-fat diets as well as high 
levels of physical activity are the foundation for success, 
according to the researchers who maintain the National 
Weight Control Registry (NWCR), a database of people 
who have self-reported successful weight loss and 
maintenance of weight loss. 

 
 

How do people successfully lose weight and 

keep it off?

• When participants were asked questions about how they 
maintained their weight loss, the NWCR researchers found that:

∙ 92 percent limited their intake of certain foods (one example: eating 
at fast food restaurants less than once a week). 

∙ They consumed an average of 1400 calories per day, of which 24 
percent of calories was from fat, 19 percent protein, and 56 
percent carbohydrates. 

∙ They ate five times a day, on average. 
∙ They burned an average of 2,800 calories a week through 

exercise (an equivalent of about 400 calories day). 
∙ 75 percent weighed themselves regularly - at least once a week. 

About one-third described weight maintenance as hard, one-
third as moderately easy, and one-third as easy. 

∙ 42 percent reported that maintaining their weight loss was less 
difficult than initially losing the weight. 

 
 
 
 
 
 
 



 

 83

How Much Weight Should You Lose?

• Set Reachable Goals 

Leading experts in obesity now recommend that individuals try to
lose five to 10 percent of body weight. If you are overweight, losing 
five to 10 percent of body weight and keeping it off is a realistic goal. 
It helps to reduce your risk for disease and improves high blood
pressure and high blood cholesterol. Once you reach this goal, you 
can determine if you need to lose more weight and set new goals.

Gradually reducing weight by losing one to two pounds per week is 
a safe and healthy strategy and may help you keep the weight off for 
the long-term. A combination of cutting back on the number of 
calories you eat and increasing exercise can help you achieve a one 
to two pound per week goal. In general, reducing 500 calories per 
day results in a 1 pound per week weight loss, and 1000 calories per 
day, a 2 pound per week reduction. 
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APPENDIX E. EXPERIMENTAL MATERIAL FOR TREATMENT GROUP 

 

Healthy Eating & 

Physical Activity

Treatment Group

 
 

What is obesity?

• When there is too much body fat, the result is obesity.

• Obesity is not a sign of a person being out of control. 

• It is a serious medical disease that affects over a quarter 
of adults in the US, and about 14% of children and 
adolescents. 

• It is the second leading cause of preventable death after 
smoking. 
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Causes of Obesity

Behavior 

• Adopting healthy habits for lifelong weight control purposes includes 
regular physical activity and nutritious eating. 

• Specific behavioral strategies for weight loss and maintenance 
include: 
- logging and tracking diet & exercise patterns in a diary, eating a              
low calorie diet, 
- limiting the amount of calories from fat
- expending calories routinely through exercise
- monitoring weight regularly
- setting realistic goals
- developing a social support network. 

 
 

Healthy eating helps you control

your weight

• To lose weight, you must eat fewer calories than your body uses.

• Fruits and vegetables are part of a well-balanced and healthy eating 
plan. Using more fruits and vegetables along with whole grains and 
lean meats, nuts, and beans is a safe and healthy one.

• You can create lower-calorie versions of some of your favorite 
dishes by substituting low-calorie fruits and vegetables in place of 
higher-calorie ingredients. 

• The water and fiber in fruits and vegetables will add volume to your 
dishes, so you can eat the same amount of food with fewer calories. 
Most fruits and vegetables are naturally low in fat and calories and 
are filling 
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Healthy eating makes you enjoy the 

food more: Make eating fun

• Have fun not only with the food, but with the meal. 

• Eating with family and friends makes the meal more satisfying than 
eating in front of the TV or in the car on the way home from work. 

• You will also eat slower when enjoying your meal which gives your 
body time to feel full before you burst a button.

• You can find great tasting recipes in magazines, books, and right 
here on the Internet. 

• Do a little recipe hunting to find more exciting ways to prepare your 
meals. 

 
 

Healthy eating makes you feel good

about yourself & feel healthy

• Healthy diets rich in fruits and vegetables may reduce 
the risk of diseases and make you always feel sound. 

• Fruits and vegetables also provide essential vitamins 
and minerals, fiber, and other substances that are 
important for good health and mind. 

• Most fruits and vegetables are naturally low in fat and 
calories and are filling. 
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Eating habit in a balanced way with a 

lot of fruit and vegetables

• Reputable organizations, government agencies and 
independent researchers agree on the importance of 
adopting healthy eating habits to prevent obesity.

• The U.S. Surgeon General recommends a prescription 
for health that includes:

- Eating at least 5 servings of fruits and vegetables a day 

- Reasonable portion sizes at home, in schools, at worksites, and in 
communities.

 
 

Not to eat too much junk food habitually

• According to NCHRBS (National College Health Risk Behavior 
Survey), most students (78.2%) reported having eaten two or fewer 
servings of foods typically high in fat content (hamburgers, hot dogs, 
sausages, French fries, potato chips, cookies, doughnut, pies, or 
cakes) during the day preceding the survey.

• Eating at Fast-food Restaurants More than Twice Per Week is 
Associated with More Weight Gain and Insulin Resistance in 
Otherwise Healthy Young Adults

• Americanized Diet’: Excessive calories and too little fiber
:A research project carried out at the University of Navarra
concludes that the increase in consumption of fast food, especially 
sweetened drinks, hamburgers, pizzas and sausage, has a direct 
correlation with the progressive increase in weight, and is a factor 
responsible for the increasing prevalence of obesity
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Eating only a moderate amount of fat 

habitually: Buy non-fat or reduced fat foods

• This is done not to avoid getting fat, because eating fat will 
not make you fat. And it's not about eating less calories. It's 
about control. 

• For instance, olive oil has many health benefits, so buy non-
fat or reduced fat salad dressing and add a table spoon of 
olive oil to the jar. 

• You'll have a salad dressing that taste great, and is also 
better for your health. 

• Buy the non-fat foods so you can replace the missing fat with 
"good" fats. 

 
 

Symbolic Modeling

• Through entertainment and news reports, the media has great 
potential to shape people's perceptions of nutrition and physical 
activity issues. The media can be harmful when it presents 
inaccurate or misleading messages.

• Popular characters in movies or TV that model healthy behaviors 
can have a positive influence on social norms.

• Stories that feature characters grappling with issues such as 
diabetes can highlight the challenges the person faces when trying 
to make healthy choices. 

• There is an opportunity for media to draw attention to the need for 
policies that address issues of public concern such as extensive fast 
food marketing to youth, the quality of foods served in schools, poor 
community design, lack of access to affordable fresh fruits and 
vegetables or un-enforced requirements for physical activity in 
schools. 

• Public Health and other advocates can harness the power of the 
media to advance public policy by working with media to explore 
and expose the impact of the built and social environment on the
public's health.
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Direct modeling

• Young adults and adolescents perceive their parents influencing 
them in a number of ways. This includes parental eating and 
cooking behaviors, food purchases, rules regarding eating and 
meals, parental concerns about nutrition, family meal patterns, and 
overall parent-child relations

• Research that indicated how specific current food habits, such as 
eating dessert, cleaning one's plate and eating regularly scheduled 
meals, are dependent on the subject having been fed that way as a 
child, indicating that childhood food habits persist into late 
adolescence. 

• ☞ Suggestion:
Social influence procedures: Learning to elicit support from others 
and identify saboteurs (who may be friends or relations) and convert 
them into supporters.
1. Make your parents/boyfriend/girl friend to have salad or vegetable 
at a meal.
2. Make your parents/boyfriend/girl friend to attempt to eat less fat 
foods.

 
 

Suggestions

☞ Think that it is easy for you to be a 
healthy eater

• Start your day with breakfast

Breakfast fills your "empty tank" to get you going after a 
long night without food. And it can help you do better in 
school. 

Easy to prepare breakfasts include cold cereal with fruit 
and low-fat milk, whole-wheat toast with peanut butter, 
yogurt with fruit, whole-grain waffles or even last night's 

pizza!

 
 
 
 
 
 
 



 

 90

Suggestions

☞ Think that you can try hard enough to 
balance your food choices.

Balance your food choices - don't eat too much of any 
one thing

You don't have to give up foods like hamburgers, French fries and 
ice cream to eat healthy. You just have to be smart about how often 
and how much of them you eat. Your body needs nutrients like 
protein carbohydrates, fat and many different vitamins and minerals 
such as vitamins C and A, iron and calcium from a variety of foods. 
Balancing food choices from the Food Guide Pyramid and checking 
out the Nutrition Facts Panel on food labels will help you get all 
these nutrients. 

 
 

Suggestions

☞ Believe your confidence that you can be a 
healthy eater

Eat more grains, fruits and vegetables.

These foods give you carbohydrates for energy, plus vitamins, 
minerals and fiber. Besides, they taste good! Try breads such as
whole-wheat, bagels and pita. Spaghetti and oatmeal are also in the 
grain group. 

Bananas, strawberries and melons are some great tasting fruits. Try 
vegetables raw, on a sandwich or salad. 
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Suggestions

☞ You can control yourself to balance your 
eating

Foods aren't good or bad

A healthy eating style is like a puzzle with many parts. Each part --
or food -- is different. Some foods may have more fat, sugar or salt 
while others may have more vitamins or fiber. There is a place for all 
these foods. 

What makes a diet good or bad is how foods fit together. Balancing 
your choices is important. Fit in a higher-fat food, like pepperoni 
pizza, at dinner by choosing lower-fat foods at other meals. And 
don't forget about moderation. If two pieces of pizza fill you up, you 
don't need a third. 

 
 

Make your physical activity habit

• According to the NCHRBS data, 37.6% reported they had 
participated in vigorous activity (“that make you sweat and breathe 
hard”) for at least 20 minutes on 3 or more of the 7 days preceding 
the survey.

• More than 60 % of American adults are not regularly physically 
active. In fact 25 percent of all adults are not active at all. 

• Nearly half of American youths 12-21 years of age are not 
vigorously active on a regular basis. Moreover, physical activity 
declines dramatically during adolescence.

☞ Suggestions;
- Regular physical activity is very important to your fit/in shape. 
- Regular (habitual) physical activity reduces the risk of premature 
mortality in general, and of coronary heart disease, hypertension, 
colon cancer, and diabetes mellitus in particular.  
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Physical activity helps you fit/in shape

• The American Council on Exercise (ACE) recently polled 
17,000 fitness professionals, asking them to name the 
one exercise they couldn't bear to do without. Their top 
picks, according to rank:

1. Squats quickly target all the major lower-body muscles and build 
balance and strength at the same time.
2. Running requires little gear and boosts cardio fitness and leg 
strength.
3. Ab exercises are adaptable to all fitness levels and can be done 
anywhere; you don't need equipment, but doing them on a stability 
ball works your entire core and reduces back pain.
4. Lunges are great all-in-one thigh, butt and calf strengtheners that 
also promote good balance and posture.
5. Walking is a simple do-anywhere-anytime leg toner and cardio 
booster.
6. Push-ups are a no-equipment way to target the upper body and 
core.

 
 

Suggestions

☞ You can try hard enough to be physically 
active

Go out for a short walk before breakfast, after dinner or both! Start 
with 5-10 minutes and work up to 30 minutes.

Walk or bike to the corner store instead of driving.

When watching TV, sit up instead of lying on the sofa. Better yet, 
spend a few minutes pedaling on your stationary bicycle while 
watching TV. Throw away your video remote control. Instead of 
asking someone to bring you a drink, get up off the couch and get it 
yourself.
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Suggestions

☞ You have enough self-discipline to
be physically active

• Work up a sweat

Vigorous work-outs - when you're breathing hard and sweating - help your 
heart pump better, give you more energy and help you look and feel best. 
Start with a warm-up that stretches your muscles. Include 20 minutes of 
aerobic activity, such as running, jogging, or dancing. Follow-up with 
activities that help make you stronger such as push-ups or lifting weights. 
Then cool-down with more stretching and deep breathing.

• Get Moving!

It's easy to fit physical activities into your daily routine. Walk, bike or jog to 
see friends. Take a 10-minute activity break every hour while you read, do 
homework or watch TV. Climb stairs instead of taking an escalator or 
elevator. Try to do these things for a total of 30 minutes every day. 

 
 

Suggestions

☞ You can have your parents (friends)

help you to be physically fit

Get fit with friends or family

• Plan family outings and vacations that include physical activity (hiking, 
backpacking, swimming, etc.)

• Make a date with a friend to enjoy your favorite physical activities. Do them 
regularly.

• Being active is much more fun with friends or family. Encourage others to 
join you and plan one special physical activity event, like a bike ride or 
hiking, with a group each week 

• Being active is much more fun with friends or family. Encourage others to 
join you and plan one special physical activity event, like a bike ride or 
hiking, with a group each week. 
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Suggestions

☞ You can control your life to be physically fit

• Take the stairs instead of the elevator. Or get off a few 
floors early and take the stairs the rest of the way.

• Join in physical activities at school.

Whether you take a physical education class or do other physical
activities at school, such as intramural sports, structures activities 

are a sure way to feel good, look good and stay physically fit.

☞ You are lucky enough to stay physically 
active and fit.
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APPENDIX F. HUMAN SUBJECTS COMMITTEE APPROVAL MEMORANDUM 
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