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Abstract 
 

 The aim of my dissertation is to understand how people make decisions about 

their health. Decision-making is a complex psychological process. Health behavior 

change theories have suggested a number of factors that inform decision-making and lead 

to behavior change. One of the factors that influences the decision-making process is the 

time at which behavioral performance is relevant, but this has not been tested and 

replicated in a health behavior context. Time refers to when we are asking people to 

engage in a health behavior (i.e. exercise this week or a year from now). It is essential to 

explore the role of time reference, because any systematic differences time reference 

produces in the decision-making process will affect whether and how we address time 

references in designing persuasive health messages. Alternately, if it produces no 

systematic differences, this will affect persuasive message design as well in that we may 

not have to consider it when designing health messages.     

We can use theory to guide us in understanding and predicting health behavior. 

The more we understand about how people make decisions about engaging in certain 

health behaviors, the more accurately we can predict these health behaviors. Accurately 

predicting health behaviors has implications for communication research and health 

message design. Using a theory-based approach helps us better understand and predict 

health behavior decision-making, which is a necessary first step to persuasive health 

message design. In the present research, I use reasoned action theory and construal level 

theory. Reasoned action theory is a behavioral theory that has proven efficacy in 

identifying factors that underlie any given behavior. Construal level theory is a social 

cognitive psychological theory that argues that people construe a behavior abstractly 
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when framed in distal, far future terms and concretely when framed in proximal, near 

future terms. These theories are being used in concert to test how temporal distance 

affects intention formation. To this end, my research is a series of three nested studies, 

beginning with formative research on my target audience and several health behaviors 

and ending with suggestions for persuasive message design.  

Study 1 

The primary goal of Study 1 was to identify two health behaviors that resonated 

with my target audience from a set of four to move forward with. Because behavioral 

decision making is belief-dependent, and thus beliefs are my units of analysis in this 

dissertation, I needed to identify a behavior that primed enough salient beliefs to make 

meaningful comparisons. Though no standard exists for the exact number of beliefs 

necessary to make meaningful comparisons, I decided to move forward with the two 

health behaviors that primed the greatest mean beliefs per participant. The secondary goal 

of Study 1 was to begin testing time frame effects on desirability and feasibility beliefs. 

To do this, I conducted an open-ended survey meant to elicit people’s beliefs about two 

health behaviors (exercise and flossing) and two behavioral goals (sleep and fruit and 

vegetable consumption). Each participant was randomly assigned to one time condition 

(near or distant) and two behaviors.  

 Results indicated more beliefs per participant for the behaviors than for the 

behavioral goals. Exercise and flossing produced the greatest mean number of beliefs per 

participant and were behaviors (not goals), which reasoned action is better at predicting. 

They were therefore used in both subsequent studies.  



   v 

Preliminary time frame analyses showed more beliefs generated in the near 

relative to the distant time condition for exercise, flossing, and sleep. Additionally, more 

desirability than feasibility beliefs were generated across all behaviors and goals. The 

expectation that the proportion of desirability (behavioral/normative) beliefs would be 

larger in the far relative to the near time condition (H1) was partially supported. The 

expectation that the proportion of feasibility (control) beliefs would be larger in the near 

relative to the far time condition (H2) was also partially supported. Both hypotheses were 

confirmed by the sleep behavioral goal, but not by either of the behaviors (exercise or 

flossing).  

 There were a few methodological issues in this study. First, the phrasing of the 

distant time frame caused confusion among participants, which could have induced 

similar construals in both the near and distant time conditions. Similar construals across 

time conditions would have obscured evidence in support of my hypotheses. Second, it is 

possible that I did not have enough participants to capture most relevant salient beliefs, 

given my sample’s diversity. Third, consistent with lack of clarity regarding normative 

beliefs as desirability or feasibility concerns, they were not included in this study. And 

finally, the phrasing of “150 minutes of moderate exercise in the next year” caused some 

confusion among participants, as some forgot the recommendation was for weekly 

moderate exercise and interpreted this to mean exercise spread out over a year. Study 2 

provided an opportunity to fix these methodological issues.  

 This study provided evidence that behaviors and behavioral goals function 

differently in belief elicitations, that people have thought about exercise and flossing 
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behaviors enough to form intentions, and that time frame does affect the generation of 

desirability and feasibility beliefs.  

Study 2 

 The goals of Study 2 were to test two different versions of the distant time frame 

phrasing, identify desirability and feasibility belief themes for use in Study 3, and test 

time frame effects on desirability and feasibility beliefs. To do this, I conducted an open-

ended survey meant to elicit people’s beliefs about exercise and flossing. Each participant 

was randomly assigned to one time condition (near or distant) and saw questions about 

both behaviors in random order. 

 The methodological issues present in Study 1 were addressed in this study. First, 

two distant time conditions were tested to see if they mitigated the confusion caused by 

the phrasing in Study 1. Second, the distant definition of exercise included “weekly” to 

mitigate confusion as well. And finally, normative beliefs were included as desirability 

concerns in this study consistent with their probable conceptual similarity to desirability 

over feasibility concerns.  

 Results first indicated that the distant time condition phrasing “a year from now” 

did not produce confusion as the “in a year” phrasing did and produced more pronounced 

effects when moving from the week condition. Therefore, I chose to move forward with 

“a year from now” as the distant time condition phrasing in Study 3.  

Results next indicated that time frame affected belief totals and proportions of 

desirability and feasibility beliefs. For exercise, participants generated more desirability 

beliefs in both distant time conditions relative to the near time condition. Fewer 

feasibility beliefs were generated in “year from now”, but not “in a year”, distant time 
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condition relative to the near time condition. For flossing, participants generated more 

desirability beliefs in the “in a year”, but not “a year from now”, distant time condition 

relative to the near time condition. Fewer feasibility beliefs were generated in both distant 

time conditions relative to the near time condition, but effects were most pronounced 

moving from the near to the “year from now” distant time condition.  

The expectation that the proportion of desirability (behavioral/normative) beliefs 

would be larger in the far relative to the near time condition (H1) was supported for both 

exercise and flossing. The expectation that the proportion of feasibility (control) beliefs 

would be larger in the near relative to the far time condition (H2) was also supported for 

both exercise and flossing. 

And finally, several desirability and feasibility belief themes were identified for 

exercise and flossing to be used in Study 3 as determinants of intention. For exercise, 33 

desirability and 23 feasibility belief themes were identified for the distant time condition 

and 27 desirability and 20 feasibility themes were identified for the near time condition. 

For flossing, 18 desirability and 18 feasibility belief themes were identified for the distant 

time condition and 31 desirability and 22 feasibility belief themes were identified for the 

near time condition.        

This study provided evidence that time frame effects are partially dependent on 

the phrasing of the distant time condition, that belief themes differ as functions of time, 

and that time frame does affect the generation of desirability and feasibility beliefs.       

Study 3 

The goal of Study 3 was to test the influence of desirability and feasibility 

considerations on behavioral intention as a function of time and test differences in beliefs 
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across time frames. To do this, I conducted a closed-ended survey meant to capture 

determinants of exercise and flossing intentions. Each participant was randomly assigned 

to one time condition (near or distant) and answered questions about exercise and then 

flossing. 

 Results indicated instrumental and experiential attitude, injunctive and descriptive 

norms, and perceived capacity and autonomy explained large proportions of variance in 

intention in exercise and flossing behaviors in both the near and distant time conditions. 

For exercise, these determinants explained more variance in intention in the near than in 

the distant time condition. For flossing, these determinants explained more variance in 

intention in the distant than the near time condition.  

 The expectation that attitudes (experiential and instrumental) and perceived norms 

(injunctive and descriptive) would be more strongly associated with intention in the 

distant relative to the near time condition (H3) was partially supported by exercise 

instrumental attitude and flossing experiential attitude, instrumental attitude, and 

descriptive norms. The expectation that perceived behavioral control (autonomy and 

capacity) would be more strongly associated with intention in the near relative to the 

distant time condition (H4) was partially supported by exercise perceived autonomy and 

flossing perceived autonomy and capacity.      

 Results from tests of time frame effects on beliefs indicated higher behavioral and 

normative belief means in the distant relative to the near time condition for similar beliefs 

across the time frames.    

This study provided evidence that: (1) time frame affects the relative proportion 

of variance in intention explained by attitudes, perceived norms, and perceived 



   ix 

behavioral control, (2) time frame affects the relative importance of attitudes, perceived 

norms, and perceived behavioral control in intention formation, (3) time frame affects 

belief strength, (4) and that time effects are behavior-specific. 

Results from all three studies indicate temporal distance appears to affect 

intention formation, though not as consistently as predicted. These results can be due to 

methodological or conceptual explanations and have implications for health message 

design.  
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CHAPTER 1: Introduction and Theory 

Chronic diseases in the United States, such as arthritis, heart disease, obesity, 

stroke, cancer, and type II diabetes, are prevalent and costly. According to the Centers for 

Disease Control (2012), approximately half of all U.S. adults, or 117 million people, 

suffer from at least one chronic health condition. Chronic diseases accounted for seven of 

the top 10 causes of death in the U.S. in 2014 (CDC, 2014). Total healthcare costs in the 

U.S. in 2014 were $2.7 trillion, with more than 75% attributed to chronic disease 

treatment. The CDC (2016a) estimates that 86% of the healthcare costs in the U.S. are the 

result of treating chronic conditions. Included in this cost, for example, is the $147 billion 

spent on obesity-related health care alone (CDC, 2016a).  

Despite being prevalent and costly, chronic diseases are often preventable. Many 

of the chronic diseases in the U.S. are related to health risk behaviors. Health risk 

behaviors, according to the CDC (2018), are “unhealthy behaviors you can change”. 

Health risk behaviors include lack of physical activity, tobacco use, excessive alcohol 

consumption, and poor nutrition (CDC, 2018). As of 2015, 79% of Americans did not 

meet aerobic and muscle-strengthening exercise recommendations, more than a third 

have at least one type of cardiovascular disease, and 15.1% smoke cigarettes (CDC, 

2018).  

Health organizations can attempt to discourage risk behaviors and encourage 

prevention behaviors through health communication efforts, such as campaigns that use 

health messages (CDC, 2017a). Message-based health campaigns are “purposive attempts 

to inform or influence behaviors in large audiences within a specified time period using 

an organized set of communication activities and featuring an array of mediated messages 
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in multiple channels generally to produce non-commercial benefits to individuals and 

society” (Atkin & Rice, 2012, p. 3).  

Though health messages vary on multiple dimensions, such as channel, context, 

and content, they all have an explicit or implicit time component. All health messages 

explicitly state or imply when the recommended behavior should be performed. For 

example, a smoking cessation message might contain a 1-800-QUITNOW hotline 

number, implying that the message recipient should quit smoking now. Alternately, a 

breast cancer screening message might have a “get screened at age 50” tagline, implying 

that message recipients 50 or older should act now and those who are approaching 50 

should start thinking about getting screened in the next few years.  

Given the inherent time component in all health messages, it is surprising that 

such little research has been done on how a message’s time frame affects individuals’ 

health decision-making processes. As health communication researchers, we should be 

asking ourselves whether the time component in health messages is consequential, given 

that the goal of health messages is to affect the health decision-making process in 

message recipients (Wakefield, Loken, & Hornik, 2010, p. unknown). For example, the 

Tips from Former Smokers (Tips) campaign, launched nationally in March of 2012, used 

profiles of real people living with serious health effects from smoking or secondhand 

smoke exposure (CDC, 2017b). The implied message was that if you quit smoking or 

start avoiding secondhand smoke now, you will avoid these serious health issues in the 

future. The goal of this messaging was to drive people to either quit smoking or avoid 

secondhand smoke by changing their beliefs about the real health effects of cigarette 

smoke. Unfortunately, we do not know if future health consequences are the most salient 
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concern among message recipients being urged to quit smoking or avoid secondhand 

smoke now. What if future health consequences are not part of the “now” decision-

making process? This could alter message effects, as there would be a mismatch between 

message recipients’ concerns and the time frame in which they are being asked to carry 

out the recommended behavior.      

Before we can unpack possible implications of varying time frames in health 

messages, it is useful to first get a sense of the health campaign domain in which 

messages are situated. Therefore, we will first give a brief overview of message-based 

campaigns and what we already know about their effects. Specifically, let us focus on the 

question of message effectiveness.  

Message Effects 

Message-based health campaigns can have effects on health behaviors across 

large populations (CDC, 2013; Wakefield, Loken, & Hornik, 2010). Research on 

message effects has shown that effects can be positive, nonexistent, or unintended. We do 

not yet know, however, how message-embedded time frame influences these campaign 

effects.   

Positive effects are the effects intended by message designers and ones that 

benefit the target audience. For example, according to a 2013 evaluation, the Tips 

campaign was responsible for influencing 1.6 million smokers to attempt to quit, adding 

300,000 years of life to the American population, and encouraging 6 million non-smokers 

to discuss the dangers of smoking with family and friends (CDC, 2013).   
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Thus, there is evidence that health messages can positively affect large audiences. 

However, this is not always the case. Campaigns can also have effects that are 

nonexistent, or unintended and often negative.  

Unintended effects are reactions to a message that the designers did not anticipate 

or intend to induce. According to Cho and Salmon (2007), “unintended effects can 

manifest in multiple dimensions, including those of time lapse, levels of analysis, 

audience types, content specificity, and valence” (p. 293). Though there are varied types 

of unintended effects, many them are undesirable (Cho & Salmon, 2007). This makes 

clear the need for considering the potential for unintended effects when designing health 

messages. To do this, we must carefully consider message content elements and try to 

anticipate their effects.   

Clearly, at the very least, this review suggests it is useful to continue to 

understand how health messages work, given their varying effects.    

Time frame is a message content element, but we do not yet know its implications 

for message effects. Given that all messages explicitly or implicitly tell the target 

audience when they should perform the recommended health behavior, yet no research 

has been done on how this time component influences campaign effects, further 

investigation is warranted. To further investigate the role of message-embedded time 

frame, it would make sense to start at the message design stage.  Formative research, or 

research prior to and during message design, allows us to consider the specifics of the 

message, like embedded time frame. Conducting formative research is essential for health 

message designers to increase the odds of message success. Formative research helps us 

plan for maximum positive effects, while avoiding unintended effects.   
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Formative Research 

Effective message-based health campaigns require a systematic approach that 

includes a “theory-based but pragmatic strategic plan” (Atkin & Freimuth, p. 53). Part of 

this theory-based strategic plan is formative research. Formative research, or research on 

the target audience’s beliefs, preferences, and practices when it comes to a particular 

health behavior, is important to ensure that the message will resonate and have maximum 

persuasive effect. Formative research finds answers to questions that are needed to 

inform message design. Though formative research has been shown to positively affect 

campaign success (Rice & Atkin, 2012; Atkin & Freimuth, 2012), it is often overlooked, 

which is perhaps why a considerable number of campaigns produce no, or even 

unintended, effects (Lee et al., 2016; Hornik, Jacobsohn, Orwin, Piesse, & Kalton, 2008; 

Cho & Salmon, 2007).  

Theory as a tool for informing formative research. A theory is simply a model 

of how we think something works. Theory allows us to explain and predict phenomena. 

For example, reasoned action theory was designed to explain and predict individual 

behavior. If we understand the factors that guide a particular health behavior, we can 

attempt to influence those factors with persuasive messages.  

Theory is a useful tool for informing formative research because it can help us 

determine message content, including embedded time frame. Message content is the 

“specific information that the message needs to convey” to the audience (Yzer, 2012a, p. 

34). This information includes specifics of the health behavior like how, where, and when 

(embedded time frame) it should be performed. Deciding on message content elements is 

referred to as message strategy (Yzer, 2012a; Hornik & Woolf, 1999). Having a working 
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model of health behavior decision-making (i.e. a theory) helps us plan and strategize the 

type of content a message should contain for maximum persuasive effect. Given that 

embedded time frame is a content element, and much of the message’s persuasive effect 

is a result of content elements, we must no longer neglect to include it in our formative 

research. Understanding whether and how embedded time frame matters in the context of 

campaign effects is important for message strategy development.    

A reasoned action theory approach to message design is a useful tool to address 

message content strategy because it proposes that a limited number of variables 

contribute to behavioral performance. The approach suggests that by discerning and 

targeting these variables, we can design messages that have the best chance of affecting 

behavior. Though the theory recognizes the embedded time component of behavioral 

enactment, it says nothing about its potential for effects. Thus, we will begin by 

examining reasoned action theory and its use as an approach for message design and then 

introduce construal level theory as a useful tool for examining the potential effects of 

embedded time frame.      

Reasoned Action Theory 

Reasoned action theory is a behavioral theory that explains and predicts behavior 

(Fishbein & Ajzen, 2010; see Figure 1 below). The theory proposes that behavior is a 

function of only a small number of psychological variables. Specifically, behavior is 

determined by a person’s intention to perform the behavior, their attitude toward the 

behavior, the social norms they perceive surrounding the behavior, the amount of control 

they feel they have over performing the behavior, and their beliefs about the behavior.  
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Figure 1. Reasoned action theory. Fishbein & Ajzen (2010).   

Behavior 

Behaviors, as defined by reasoned action theory, are “observable events” that 

humans perform (Fishbein & Ajzen, 2010, p. 29). A behavior is something we ask people 

to start doing or to stop doing. For example, I might be interested in asking people to 

start exercising or to stop smoking. According to reasoned action theory, the more 

specifically a behavior is defined, the better able we are to explain and predict the 

behavior from theorized determinant variables, because there will be less variance in how 

people are thinking about the behavior.    

Reasoned action theory is designed to explain and predict behavior, not 

behavioral categories or goals. A behavior is a specific action that could have many 

outcomes, but a behavioral category is comprised of many specific behaviors and a 

behavioral goal is a desired outcome that could result from many different actions. For 

example, reasoned action theory could highly predict “exercising at least 2.5 hours this 

week” (behavior), but not “exercise” (behavioral category) or “losing weight” (behavioral 
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goal). Exercising at least 2.5 hours this week (behavior) could help you lose weight 

(outcome), be healthier (outcome), and have more energy (outcome). Alternately, 

exercising (category) could mean riding your bike outside in the summer (behavior), 

taking swimming lessons next month (behavior), or trying a new fitness class at the gym 

tomorrow (behavior). To lose weight (behavioral goal), one could exercise (action), eat 

healthy (action), or eat smaller portions (action).  

Behavioral specificity. There are four dimensions of specificity that help us 

define a behavior: action, target, context, and time (Fishbein & Ajzen, 2010). The action 

refers to what is being done, the target is where the action is directed, the context is the 

area or situation in which the action is to take place, and the time is when the action is to 

take place. For example, all four behavioral dimensions are represented in the following 

scenario: exercising (action) at your local gym (context) for 2.5 hours (target) this week 

(time).  

Changing a specificity dimension changes the behavioral definition. For example, 

exercising at your local YMCA is different than exercising outside in your neighborhood. 

This illustrates that a change in context (the YMCA vs. outside) changes the behavioral 

definition. Behaviors that are defined differently are different behaviors because they will 

be associated with different belief systems. Continuing with our example, exercising at 

the YMCA might make you think about how crowded the exercise machines are, but 

exercising outside makes you think about getting sun exposure. Because beliefs 

ultimately guide behavior, and these beliefs differ, these are different behaviors. 

Reasoned action theory is better at predicting well-specified behaviors because the more 

specific the behavioral definition is, the less variance there is in people’s perceptions of 
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the behavior. Therefore, behavioral specificity is important for accurate behavioral 

explanation and prediction.   

Though behavioral specificity is important for behavioral explanation and 

prediction, there has been relatively little research on the effects of differing time 

specificity. Research on health behaviors often defines the behavior of interest ignoring 

the time component completely (Manhart et al., 2011), or includes a time component, but 

does not test the effects of different time components (Conner, McEachan, Lawton, & 

Gardner, 2017; Fleming et al., 2017; Guo et al., 2007). Based on the tenets of reasoned 

action theory, we would expect the model to predict and explain a behavior with a 

specific time component more accurately than a behavior without a specific time 

component. Additionally, we know that because beliefs ultimately guide behavior, and 

these beliefs differ based on the specificity of the behavioral definition, changes in 

specificity produce different behavioral definitions. Thus, based on the tenets of reasoned 

action theory, we would also expect that a change in the time component of the 

behavioral definition would produce a change in beliefs. For example, exercising (action) 

outdoors (context) for 2.5 hours (target) is a different behavior than exercising (action) 

outdoors (context) for 2.5 hours (target) this week (time), because there will be both 

beliefs that are similar for the two behavioral definitions as well as beliefs that are unique 

for each of the behavioral definitions.    

Explaining and predicting behavior accurately is important for the design of 

effective persuasive messages because we want to ensure message recipients are all being 

persuaded to continue or cease the same behavior. For example, trying to persuade 

current smokers to “quit smoking” is entirely different than trying to persuade current 
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smokers to “quit smoking by calling the county’s smoking cessation hotline today”. 

There are many behaviors that could help a current smoker quit smoking, one of them 

being calling the county’s smoking cessation hotline today.  

Behavioral Intention 

According to reasoned action, intention is the probability of how likely one is to 

perform the recommended behavior; for example, flossing their teeth daily or getting 2.5 

hours of weekly exercise. Reasoned action theory suggests measuring behavioral 

intention using two or more items to increase reliability (Fishbein & Ajzen, 2010; 

Hrubes, Ajzen, & Daigle, 2001). For example, intention has been measured on 7-point 

Likert-type scales with the following items: “How likely is it that you will (perform the 

recommended health behavior)?” and “I intend to (perform the recommended health 

behavior).”. These measures are thought to capture the motivational factors behind 

behavioral performance (Ajzen, 1991; Fishbein & Ajzen, 2010).    

According to the theory, intentions are strong predictors of behavior in the 

presence of personal ability and the absence of environmental constraints (Ajzen, 1991; 

Fishbein & Ajzen, 2010). Theory logic suggests that stronger intentions lead to greater 

likelihood of behavioral performance. As mentioned earlier, research has found intention 

to be highly predictive of behavior and thus an acceptable theoretical substitute for actual 

behavioral performance (Fishbein & Ajzen, 2010; Cooke & French, 2008; Hrubes, Ajzen, 

& Daigle, 2001; Conner & McMillan, 1999; Giles & Cairns, 1995; Sheppard, Hartwick, 

& Warshaw, 1988). In their meta-analysis of studies using reasoned action theory, 

Sheppard, Hartwick, & Warshaw (1988) found a frequency-weighted average correlation 

of 0.53 for the intention-behavior relationship across 87 studies (N = 11,566).  
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More recent meta-analyses and systematic reviews have produced similar results, 

indicating that intention is a strong predictor of a plethora of tested health behaviors, such 

as condom use, exercise, smoking cessation, health screening, illicit drug use, and blood 

donation (Cooke & French, 2008; Sheeran, 2002; Armitage & Conner, 2001; Notani, 

1998; Randall & Wolff, 1994; van den Putte, 1993). These studies reported intention-

behavior correlation means ranging from 0.42 to .62 and provide strong evidence for the 

predictive validity of intention (Fishbein & Ajzen, 2010).  

Directly underlying behavioral intention are three perceptions: attitude, perceived 

norms, and perceived behavioral control. Reasoned action theory proposes that these 

perceptions directly influence intention.    

Attitude 

According to Fishbein and Ajzen (2010), a person’s attitude is “a latent 

disposition or tendency to respond with some degree of favorableness or unfavorableness 

to a psychological object” (p. 76). This “degree of favorableness” is not binary, but can 

range from negative to positive (Fishbein & Ajzen, 2010). For the purpose of this 

dissertation, the “psychological objects” people will respond to are health behaviors.  

Attitudes are two-dimensional constructs: the instrumental dimension refers to the 

cognitive aspect of attitude (what people think about performing the behavior) and the 

experiential dimension refers to the affective aspect of attitude (how people feel about 

performing the behavior). According to Fishbein and Ajzen (2010), “cognitive aspects of 

attitude involve such dimensions as wise—foolish and harmful—beneficial” and affective 

aspects “involve such dimensions as pleasant—unpleasant and boring—interesting” (p. 
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82). Attitudes are thus measured using 7-point semantic differential scales using these 

anchors.    

Perceived Norms 

Perceived norms are the perceptions of what is “normal” in society or in one’s 

social circle and are often experienced as pressure to conform to a certain standard of 

behavior (Fishbein & Ajzen, 2010).   

Perceived norms have two dimensions: injunctive and descriptive. Injunctive 

norms refer to what one perceives should be done regarding the behavior in question; that 

is, how supportive one feels their social circle would be of them performing the 

recommended behavior (Ajzen, 1991). Injunctive norms are measured on a 7-point 

Likert-type scale with the question: “How do you think most people important to you 

would feel about you (performing the recommended health behavior)?”. Alternately, 

descriptive norms refer to the actual performance of the behavior within one’s important 

social networks; that is, one’s perception as to whether others are performing the 

behavior in question (Fishbein & Ajzen, 2010). Descriptive norms are measured by 

asking: “How many of the people who are most important to you do you think (perform 

the recommended health behavior)?”. Responses to this question can be nominal, or on a 

scale ranging from “none” to “all”.   

Perceived Behavioral Control 

Perceived behavioral control is the degree to which one feels they have control 

over and are capable of performing the recommended health behavior (Fishbein & Ajzen, 

2010).  



   13 

Perceived behavioral control has two dimensions: capacity and autonomy. 

Capacity refers to one’s belief that they have the capacity, or the skills and ability to 

perform the recommended health behavior (Fishbein & Ajzen, 2010). The capacity 

dimension of perceived behavioral control is captured asking participants how sure they 

are (on a 7-point Likert-type scale; not at all sure I can—completely sure I can) that they 

can perform the recommended health behavior even in the face of obstacles. Autonomy 

refers to one’s belief that they have control over their performance of the recommended 

health behavior (Fishbein & Ajzen, 2010). The autonomy dimension of perceived 

behavioral control is captured using statements like: “(performing the recommended 

health behavior) is: up to me—not up to me.” According to the theory, the more one 

believes they can successfully and autonomously perform the recommended behavior, the 

more likely they are to perform it (Fishbein & Ajzen, 2010; Yzer, 2012).       

Underlying Beliefs 

Reasoned action theory proposes that behavioral beliefs underlie attitudes, 

normative beliefs underlie perceived norms, and control beliefs underlie perceived 

behavioral control (Fishbein & Ajzen, 2010).  

Behavioral beliefs are “the subjective probability that an object [or behavior] has 

a certain attribute” (Fishbein & Ajzen, 2010, p. 96; Fishbein & Ajzen, 1975). For 

example, one could believe that flossing their teeth daily (object/behavior) would cause 

their gums to bleed (attribute). The theory proposes that attitudes result automatically 

from a person’s behavioral beliefs. Attitudes are the sum of the strength of beliefs that an 

object has a certain attribute multiplied by the evaluation of that attribute (Fishbein and 

Ajzen, 2010). For example, one could strongly believe that getting a flu vaccination 
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would hurt their arm (belief) and that a sore arm is bad (evaluation). Thus, a negative 

attitude toward flu vaccination would result. It follows, then, that favorable attitudes are 

generated when objects are associated with positively evaluated attributes and negative 

attitudes are generated when objects are associated with negatively evaluated attributes. 

Injunctive normative beliefs are “beliefs that a particular referent individual or 

group thinks I should or should not perform the behavior in question” (Fishbein & Ajzen, 

2010, p. 134). While injunctive norms reflect general social pressure, injunctive 

normative beliefs are specific agents of pressure. For example, one might believe their 

mother would approve of them getting five servings of fruit and vegetables everyday this 

month. In this example, one’s mother is a salient referent. Reasoned action theory 

proposes that injunctive norms arise automatically from injunctive normative beliefs, but 

knowing a person’s salient referents is not enough to predict their injunctive norms. We 

must also know how motivated they are to comply with each salient referent. Thus, the 

theory proposes that injunctive norms are the sum of all salient referents multiplied by 

one’s motivation to comply with each one. Going back to our example, one might believe 

their mother would approve of them getting five servings of fruit and vegetables 

everyday this month and be highly motivated to comply with their mother. Thus, a 

positive injunctive norm would result.    

Descriptive normative beliefs are beliefs about whether or not particular salient 

referents are or are not engaging in the behavior of interest. For example, if one’s mother 

was a salient referent in regards to fruit and vegetable consumption, we would want to 

know one’s perceptions about their mother’s own fruit and vegetable consumption. The 

theory proposes that the more people perceive their salient referents are performing the 



   15 

behavior in question (descriptive normative beliefs), the more likely they are to perceive 

that the behavior in question is the norm in their social circle (descriptive norm).        

Control beliefs are beliefs about which specific factors will make performing the 

recommended behavior easier or more difficult. For example, one might believe that 

having a nicotine patch will help them quit smoking. According to the theory, perceived 

behavioral control is the sum of the belief that a control factor will be present multiplied 

by its perceived power to facilitate or impede behavioral performance (Fishbein & Ajzen, 

2010). Thus, strong perceived behavioral control is the result of many salient facilitators.  

Conceptually, these beliefs are product terms, yet in the literature, evaluations, 

motivation to comply, and perceived power are rarely measured. This is because 

evaluations, motivation to comply, and perceived power are implied by the association 

between beliefs and attitudes, perceived norms, and perceived behavioral control (Yzer, 

2013). For example, if a behavioral belief is strongly correlated with attitude, and the 

attitude is negative, the behavioral belief was evaluated negatively. Therefore, it is argued 

that we do not lose any information by not measuring evaluations, motivation to comply, 

and perceived power (Armitage, Conner, Loach, & Willetts, 1999). Thus, in this 

dissertation, consistent with the literature, evaluations, motivation to comply, and 

perceived power will not be measured. 

Beliefs can be assessed both qualitatively and quantitatively. Qualitative belief 

assessment is called belief elicitation research and is conducted by asking people to list 

their beliefs about a health behavior in an open-ended fashion. Belief elicitation research 

captures “salient beliefs,” or beliefs that are most cognitively accessible or top-of-mind. 

Quantitative belief assessment involves measuring the subjective probability directly 



   16 

using a predefined list of beliefs and a 7-point graphic or Likert-type scale ranging from 

“agree—disagree, likely—unlikely, or definitely true—definitely false” (Fishbein & 

Ajzen, 2010, p. 97).  

Beliefs are central to the theory because they inform everything in the model that 

follows: attitudes, subjective norms, perceived behavioral control, intentions, and 

ultimately behavior. According to the theory, beliefs are changeable perceptions that 

serve as the basis of intention formation; thus, if we want to change behavioral intention, 

influencing beliefs should be the focus of any persuasive health message. It is impossible 

to change attitudes, subjective norms, and perceived behavioral control directly because 

they reflect global evaluations that automatically result from their underlying beliefs 

(Fishbein & Ajzen, 2010). For example, a positive attitude toward exercising 2.5 hours 

per week could be the sum of beliefs like “exercising will improve my health” and 

“exercising will help me lose weight.”   

 The usefulness of the theory is its ability to identify which of a possibly large set 

of beliefs are most important for intention formation. Changing these beliefs should lead 

to the desired change in intention. Beliefs can be the focus of persuasive health 

campaigns because they are changeable. For example, a person believes that exercising at 

least 2.5 hours per week is impossible without a gym membership, thus has low 

perceived control over exercising, and consequently does not intend to exercise. reasoned 

action theory suggests that though we cannot directly target and change the person’s lack 

of intention to exercise or low perceived control over exercising, we can target and 

attempt to change their belief that exercising at least 2.5 hours per week is impossible 

without a gym membership. The logic of reasoned action theory tells us that by changing 
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this belief, we can indirectly influence exercise intention and behavior. Using the theory 

in this way constitutes a reasoned action approach to health message design.   

A Reasoned Action Approach to Health Message Design 

A reasoned action approach is a belief-based approach to health message design. 

Behavioral, normative, and control beliefs about the behavior of interest are obtained 

directly from the target audience through belief elicitation research because beliefs are 

behavior and population specific. The beliefs obtained from elicitation research are called 

salient beliefs. Salient beliefs are the beliefs that come to mind first, or are “top of mind”, 

when considering the recommended behavior. According to reasoned action, salient 

beliefs are important because they are the beliefs that inform one’s attitudes, perceived 

norms, and perceived behavioral control. The salient behavioral, normative, and control 

beliefs elicited from the target audience are correlated with their corresponding proximal 

determinant (attitudes, perceived norms, perceived behavioral control) and then intention 

to perform the behavior of interest is regressed onto these proximal determinants. 

According to theory logic, comparing the adjusted proximal determinant regression 

coefficients (betas) will tell you which of them is driving intention. Take the following 

regression example from Gray’s (2015) research on HPV vaccination (Figure 2 below). 

  
Figure 2. HPV vaccination regression. 
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Based on the Beta coefficients, instrumental attitude (B = 0.400) was the primary driver 

of intention to get at least one HPV vaccination in the next twelve months.  

Pinpointing which proximal determinant is driving intention is helpful because it 

tells us which beliefs we need to look at to design persuasive messages. For example, 

because we cannot change attitude directly with a persuasive message, but we can change 

its underlying beliefs, we now must look at behavioral belief-attitude correlations. The 

behavioral beliefs most strongly correlated with attitude are prime candidates for the 

focus of persuasive messages because they are driving the most important proximal 

determinant, and thus the behavior of interest.    

The reasoned action approach is used in the health communication and public 

health fields as a tool to inform persuasive health messages because it can account for 

many different behaviors in many different populations (Yzer, 2012a). For example, 

belief-based health message design approaches have been used in a variety of contexts: 

healthy sleep behavior among college students (Robbins & Niederdeppe, 2015), smoking 

cessation among adult smokers living in Pennsylvania (Parvanta et al., 2013), Smoking 

cessation among 12th grade smokers (Hornik & Woolf, 1999), support for social policies 

on obesity among adults living in upstate New York (Niederdeppe, Porticella, & Shapiro, 

2012), STD testing among college students (Boudewyns & Paquin, 2011), and HPV 

vaccination among college women (Dillard, 2011).      

Of central importance to effective persuasive message design is “message-

recipient fit,” or creating a message that resonates with your target audience (Yzer, 

2012a). Therefore, researchers recommend going directly to your target audience for their 

beliefs about the health behavior you are trying to persuade them to adopt (Fishbein & 
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Ajzen, 2010; Hornik & Woolf, 1999). Health campaigns can fail to show effects when 

the target audience is not involved in formative campaign research and the persuasive 

message does not resonate with them.    

 Also important to the success of belief-based health message design is a highly 

specific behavioral definition. As we know, reasoned action theory will predict much 

more accurately a health behavior that is defined along all four specificity dimensions 

(action, target, context, and time). For example, “My getting vaccinated against HPV this 

academic year” (Dillard, 2011, p. 481) is much more specific than “getting vaccinated 

against HPV”. According to theory logic, the first behavior would be much more 

predictable than the second.   

 Given the central importance of beliefs when it comes to health message design, it 

is crucial that we understand how behavioral specificity affects these beliefs. 

Understanding this relationship will help us design more effective health messages. 

According to theory logic, different belief sets underlie different behaviors. Behaviors are 

different if they differ on any one of the specificity dimensions. Thus, we would expect 

behaviors that differ on the time dimension to be associated with different belief sets. 

Though few, studies have suggested that this is the case (Kovac & Rise, 2011; Lutchyn & 

Yzer, 2011). For example, Lutchyn and Yzer (2011) found that people generated more 

feasibility (control) beliefs when asked to think about a near behavior and more 

desirability (behavioral and normative) beliefs when asked to think about a distant future 

behavior. Though they did not study underlying beliefs, only attitudes, perceived norms, 

and perceived behavioral control, Kovac & Rise (2011) discovered a similar pattern. 

They found that perceived behavioral control was more strongly predictive of intention 



   20 

for near health behaviors than for distant future ones. These studies highlight the need for 

more research on how the time component of behavioral specificity affects the health 

behavior decision-making process. 

Important Unanswered Questions. Research suggests that time frame can 

influence predictors of intention (Lutchyn & Yzer, 2011; Kovac & Rise, 2011). For 

example, Lutchyn & Yzer (2011) found that time frame influences the salience of 

behavioral, normative, and control beliefs and Kovac & Rise (2011) found that time 

frame influences the relative importance of perceived behavioral control in driving 

behavioral intention. This research suggests that the time dimension of the behavioral 

definition does indeed affect salient beliefs and determinants of intention.  According to 

reasoned action theory logic, if we change the time component of the behavioral 

definition, predictors of intention will also change, including which belief sets are most 

salient. Figuring out whether and how changing a behavior’s time component 

systematically affects predictors of intention will give us more tools in our toolbox to 

design effective health messages. 

Because salient beliefs are the foundation of persuasive health messages using a 

reasoned action approach, and every persuasive health message has an inherent time 

component, it is important to explore further how time affects salient beliefs. 

Understanding this relationship can help us design the most effective messages. Because 

reasoned action was not designed to address this issue, construal level theory will be used 

as a complementary framework for understanding time frame effects on behavioral 

decision-making.  
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Construal Level Theory 

Construal level theory is a social cognitive psychological theory that describes 

how people make sense of the world as a function of the psychological distance they 

perceive with objects, events, behaviors, and people, among others. In this dissertation, I 

will focus on behaviors in particular. The theory proposes that people’s perceptions of 

behaviors, or in construal level terminology, construals, lie on a continuum from concrete 

(or low level) to abstract (or high level: Liberman & Trope, 2008; Trope & Liberman, 

2010). For example, perceptions of getting a flu vaccination could range from deciding 

whether to take the bus or drive to the clinic (concrete) to feeling like the flu vaccination 

is a good idea because it will protect your health (abstract).   

High-Level Construals 

High-level construals are mental representations of behaviors that highlight 

overarching, abstract features (Trope & Liberman, 2010; Vallacher & Wegner, 1987; 

Medin & Smith, 1984; Rosch, 1975). More specifically, they are “…simple, 

structured/coherent, decontextualized, primary/core, superordinate, [and] goal relevant” 

(Trope & Liberman, 2003, Table 1, p. 405). High-level construals are “big picture” 

representations and are concerned with the desirability aspects of a behavior. Desirability 

answers the “why” question regarding engaging in a behavior: It is “the valence of an 

action's end state” (Liberman & Trope, 1998, p. 7). A high-level construal of a behavior 

will include beliefs about reasons to perform or to not perform a recommended behavior. 

For example, a high-level construal of exercise might contain beliefs about how 
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exercising is good for your health. Thus, in this high-level construal example, exercising 

is good (desirable) and should be done because it is good for your health (why).  

Low-Level Construals 

Low-level construals are “concrete, complex, unstructured/incoherent, 

contextualized, secondary/surface, subordinate, goal irrelevant” mental representations of 

behaviors (Trope & Liberman, 2003, Table 1, p. 405). That is, low-level construals are 

smaller picture representations and are concerned with the feasibility aspect of a 

behavior. Feasibility is “the ease or difficulty of reaching the end state [i.e. behavioral 

performance]” (Liberman & Trope, 1998, p. 7). Feasibility answers the “how” question 

regarding engaging in a behavior. A low-level construal of a behavior will include beliefs 

about facilitators of and barriers to behavioral performance. For example, a low-level 

construal of exercise might include beliefs about how having an exercise partner would 

make regular exercise easier. Thus, in this low-level construal example, exercising with a 

partner (how) will make exercising regularly easier (feasible).    

Psychological Distance 

High and low construals of behaviors heavily depend on perceived psychological 

distance of that behavior, in the sense that construal levels are a function of how close or 

distant one perceives the behavior to be from themselves in the present place and time. 

Construal level theory proposes that experiences with a behavior at varying distances 

informs how that behavior is construed. Simply put, the closer a behavior, the more 

detailed information is available about that behavior (Liberman, Trope, & Stephan, 

2007). These experiences serve as learning purposes, such that a connection is forged 

between detailed information and near behaviors (and abstract information and distant 
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behaviors). Construal level theory predicts that such learned connections serve as a 

heuristic guide for interpreting information on behaviors perceived as near or far 

(Liberman, Trope, & Stephan, 2007). That is, previously learned information about a 

behavior based on actual distance is automatically applied to behaviors based on 

perceived or psychological distance. Thus, perceived distance directly affects how people 

mentally construe behaviors.   

But what exactly does near or far distance mean? According to construal level 

theory, psychological distance has four possible dimensions: spatial, social, 

hypotheticality, and temporal (Bar-anan, Liberman, & Trope, 2006). Of the four 

dimensions of psychological distance, temporal distance provides an important 

connection to the time component of behavioral specificity in reasoned action and can 

help explain what effects a change in this time component might have on perceptions. 

Thus, because it is most relevant to time component effects on the behavioral decision-

making process, I will focus on the temporal dimension of psychological distance.  

Temporal distance refers to the behavior’s perceived distance in time from oneself in 

the here and now. For example, going for a bike ride later today is temporally closer to 

me in the here and now than going for a bike ride next year. This is an important 

connection to the time dimension of behavioral specificity in reasoned action theory 

because both theories suggest that a change in time results in a change in what comes to 

mind when we think of performing a particular behavior. Reasoned action theory 

proposes that a change in the time component of behavioral specificity will result in 

different belief sets. Construal level theory suggests what these changes in belief 

characteristics might look like.       
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Construal level research suggests that behaviors that are perceived to be close are 

psychologically construed at a lower level (i.e., concretely) and behaviors that are 

perceived to be distant are psychologically construed at a higher level (i.e., abstractly: 

Trope & Liberman, 2003; Liberman, Trope, & Stephan, 2007). This is because people 

typically have less information about distant time behaviors than about near time 

behaviors (Liberman, Trope, & Stephan, 2007). For example, it is expected that one 

would mentally construe exercising today with a greater level of detail than exercising 

next year.  

 Not only does construal level theory suggest that temporal distance influences 

high and low-level mental construals of behaviors, the theory also suggests that temporal 

distance affects the relative importance of these high and low-level construals in the 

decision-making process. Distant future decisions are more likely to be guided by 

desirability than feasibility considerations, whereas near future decisions are more likely 

to be guided by feasibility than desirability considerations (Liberman & Trope, 1998; 

Trope and Liberman, 2003). Greater relative weight is placed on high-level construals 

when making distant future decisions and greater relative weight is placed on low-level 

construals when making near future decisions (Ledgerwood, Wakslak, & Wang, 2010).  

Thus, construal level theory can help understand how time affects perceptions 

(construals) of health behaviors and, in turn, how these perceptions influence the 

behavioral decision-making process. 

Reasoned Action and Construal Level Connections 

Having discussed reasoned action theory and construal level theory, we can now 

discuss conceptual similarities between the two theories. My primary argument is 
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twofold: (1) reasoned action’s perceived behavioral control and control beliefs reflect 

feasibility concerns, and are thus arguably conceptually similar to construal level’s low-

level construals; and (2) reasoned action’s attitude, behavioral beliefs, and arguably 

perceived norm and normative beliefs, reflect desirability concerns, and are therefore 

conceptually similar to construal level’s high-level construals.  

Perceived Behavioral Control, Control Beliefs, and Low-level Construals 

Perceived behavioral control represents a summative evaluation of how feasible 

the behavior in question is, given specific beliefs about factors that would make engaging 

in the behavior easier or more difficult. These feasibility considerations (control beliefs) 

are automatically integrated, which leads to an overall feasibility evaluation that is 

immediately cognitively accessible (perceived behavioral control).  

Because control beliefs represent specific feasibility concerns and perceived 

behavioral control represents a summative evaluation of feasibility, these reasoned action 

constructs are conceptually similar to construal level theory’s low-level construals. Low-

level construals are concrete, goal-irrelevant representations of goal-directed activities 

characterized by feasibility concerns (Trope & Liberman, 2003). Health behaviors can be 

thought of as goal-directed activities in the sense that when engaged in deliberately, 

health behaviors lead to a desired end state, or goal (getting at least 2.5 hours of weekly 

moderate exercise this week, for example). Construal level theory proposes that for goal-

directed activities, such as specific health behaviors, low-level construals are likely to 

consist of “means to the end” properties, or considerations about the “feasibility of 

attaining this end state” (Trope & Liberman, 2003, p. 405; Liberman & Trope, 1998, p. 

5). 
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Attitude, Behavioral Beliefs, and High-level Construals 

Attitude represents a summative evaluation of how desirable the behavior in 

question is, given specific beliefs about the positive and negative consequence of 

engaging in the behavior. These desirability considerations (behavioral beliefs) are 

automatically integrated, which leads to an overall desirability evaluation that is 

immediately cognitively accessible (attitude).  

Because behavioral beliefs represent specific desirability concerns and attitudes 

represent summative evaluations of desirability, these reasoned action constructs are 

conceptually similar to construal level theory’s high-level construals. High-level 

construals are simple, decontextualized, goal-relevant representations of goal-directed 

activities characterized by desirability concerns (Trope & Liberman, 2003). We can 

conceive of health behaviors as goal-directed activities. Construal level theory proposes 

that for goal-directed activities, high-level construals are likely to consist of “properties 

of the end state”, or considerations about the “desirability of the activity’s end state” 

(Trope & Liberman, 2003, p. 405; Liberman & Trope, 1998, p. 5). For example, a high-

level construal of exercising might include thoughts about how exercising a year from 

now fits in with values about health, and thus how exercising a year from now is 

desirable.  

Perceived Norm, Normative Beliefs and Construal Level 

Though there is a clear connection between perceived behavioral control, control 

beliefs, and low-level construal and attitude, behavioral beliefs, and high-level construal, 

the connection between perceived norm, normative beliefs, and construal level is less 

clear. Perceived norm represents a summative evaluation of the social pressure 



   27 

surrounding the behavior in question, given specific beliefs about particular agents of this 

social pressure. Considerations regarding particular agents of social pressure (normative 

beliefs) are automatically integrated, which leads to an overall social pressure evaluation 

that is immediately cognitively accessible (perceived norm).  

We must now ask whether perceived norm and normative beliefs function as 

feasibility considerations (and thus low-level construals) or desirability considerations 

(and thus high-level construals). Feasibility considerations characterize low-level 

construals, and for perceived norm and normative beliefs to fit low-level construals, they 

would need to reflect the concrete, “how” aspects of a behavior (i.e. the things that make 

it feasible). Bandura’s work on sources of self-efficacy may support an interpretation of 

norms as feasibility considerations. Bandura developed the concept of self-efficacy as 

people’s sense of agency over attaining goals through performing a particular behavior 

(Bandura, 1977). Thus, self-efficacy is conceptually related to feasibility. Next, Bandura 

explained that people can learn vicariously, that is by watching others perform the 

behavior, which strengthens their sense of self-efficacy. It is conceivable that when 

someone perceives that other people who are important to them engage in a behavior 

themselves (i.e. descriptive norms), their sense of self-efficacy improves. Thus, perceived 

norm, and in particular descriptive norms, might be relevant for feasibility considerations.   

On the other hand, desirability considerations characterize high-level construals, 

and for perceived norm and normative beliefs to fit high-level construals, they would 

need to reflect the abstract, “why” aspects of a behavior (i.e. the things that make it 

desirable). Baumeister’s (2012) work on the human need to belong may support an 

interpretation of norms as desirability considerations. Baumeister developed the need to 
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belong as the human motivation to forage and maintain social connections through 

frequent interaction and persistent caring. Baumeister and Leary (1995) explain that 

people prefer achievements that are “validated, recognized, and valued” by others 

because they are driven by their need to socially belong. Thus, the need to belong is 

conceptually related to desirability. It is conceivable that when someone perceives that 

the people who are important to them engage in a behavior themselves (i.e. descriptive 

norms) and would approve of them engaging in the behavior (injunctive norms), their 

desire to belong would motivate them to engage in the behavior as well. Thus, perceived 

norms (descriptive and injunctive) might be relevant for desirability considerations.   

Upon weighing these alternatives, it seems that social pressure and the people it 

comes from do not directly inform how we perform the behavior (feasibility), but they do 

directly inform why we perform the behavior (desirability). If someone was asked why 

they exercise, a reasonable response would be that they feel pressure to exercise from 

society or from their friends. Alternately, if someone was asked how they exercise, social 

pressure would not be a reasonable response. It follows, then, that perceived norm and 

normative beliefs more accurately reflect desirability concerns characteristic of high-level 

construals. Therefore, in this dissertation, for these reasons, though there are differing 

opinions on how similar norms are to desirability and feasibility, I approach perceived 

norm and normative beliefs as conceptually similar to desirability.  

Putting it all Together 

Reasoned action theory says behaviors that have different time components are 

different behaviors because they are informed by different belief sets. Construal level 

theory says that time frame affects the level of mental construal of a behavior. A behavior 
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that is distant in time is construed at a high level characterized by desirability concerns. A 

behavior that is near in time is construed at a low level characterized by feasibility 

concerns. Attitude and behavioral beliefs in reasoned action theory reflect desirability 

concerns, making these constructs characteristic of a high construal level. Perceived norm 

and normative beliefs most likely also reflect desirability concerns and thus high-level 

construals. Perceived behavioral control and control beliefs in reasoned action theory 

reflect feasibility concerns, making these constructs characteristic of a low construal 

level. Thus, we should expect a distant future time frame to prime a high-level construal 

of a health behavior characterized by desirability concerns (i.e. behavioral beliefs, 

attitudes, normative beliefs, and perceived norms). We should also expect a near future 

time frame to prime a low-level construal of a health behavior characterized by feasibility 

concerns (i.e. control beliefs and perceived behavioral control). 

Intention formation consists of belief generation and associations between 

attitude, perceived norms, and perceived behavioral control and intention. Intention 

formation begins with salient beliefs, which represent the most cognitively accessible 

information people have regarding a behavior. Because high-level construals are primed 

by distant future time frames and are characterized by desirability concerns, desirability 

concerns (i.e. behavioral and normative beliefs) should be more cognitively accessible 

when one is deciding whether to perform a distant relative to a near future behavior. 

Additionally, because low-level construals are primed by near future time frames and are 

characterized by feasibility concerns, feasibility concerns (i.e. control beliefs) should be 

more cognitively accessible when one is deciding whether to perform a near relative to a 

distant behavior.  
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When high-level construals are primed by distant time frames, so are their 

characteristic desirability considerations (i.e. behavioral and normative beliefs). When 

desirability beliefs are primed, they become salient (i.e. come to mind). Based on the 

logic of priming, if desirability beliefs are primed, feasibility beliefs are not, and vice 

versa. As a result, when desirability beliefs are primed, more desirability beliefs are 

cognitively accessible and thus come to mind than when feasibility beliefs are primed. 

Thus, I expect desirability (i.e. behavioral and normative) beliefs to be more salient when 

making distant relative to near future decisions and feasibility (i.e. control) beliefs to be 

more salient when making near relative to distant future decisions. Though there is no 

standard measure, one indicator of salience is the number of desirability and feasibility 

beliefs relative to the total number of salient beliefs that a person generates when asked 

about a behavior. These relative proportions can be compared for near and distant 

behaviors.  

Salient beliefs are the basis of attitude, perceived norm, and perceived behavioral 

control. Attitudes, perceived norms, and perceived behavioral control directly inform 

intention to perform a behavior. Because high-level construals characterized by 

desirability concerns are primed by distant future time frames and greater relative weight 

is placed on high vs. low-level construals when making distant future decisions, I expect 

desirability concerns (i.e. attitude and perceived norm) to influence intention more 

strongly when a behavior is framed in terms of the distant relative to the near future. 

Additionally, because low-level construals characterized by feasibility concerns are 

primed by near future time frames and greater relative weight is placed on low vs. high-

level construals when making near future decisions, I expect feasibility concerns (i.e. 
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perceived behavioral control) to influence intention more strongly when a behavior is 

framed in terms of the near relative to the distant future.  

The relative influence of attitudes, perceived norms, and perceived behavioral 

control on intention as a function of different time frames can be assessed using 

regression models that regress intention on attitude, perceived norms and perceived 

behavioral control. If desirability concerns are influential in intention formation for 

distant future behaviors, the regression coefficients of attitude and perceived norms 

should be larger when behaviors are framed in distant compared to near future terms. If 

feasibility concerns are influential in intention formation for near future behaviors, the 

regression coefficient of perceived behavioral control should be larger when behaviors 

are framed in near relative to distant future terms.     

Hypotheses and Research Questions 

The question guiding this dissertation is: “How does time frame affect behavioral 

decision making?”. The two primary objectives of this dissertation are to test (1) belief 

salience as a function of temporal distance, and (2) temporal distance effects on intention 

formation. To best understand the effects of time frame on the cognitive processes that 

underlie behavioral decision-making, I will conduct a set of 3 studies (see Figure 3 

below).  
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Figure 3. Dissertation map. 

Overview of Studies 

Both Studies 1 and 2 are qualitative belief elicitation surveys meant to assess 

salient beliefs. Study 1 elicits salient beliefs for four health behaviors [sleep, eating fruits 

and vegetables, flossing, and exercise] and two time frames (in the next week vs. in the 

next year). The primary objective of Study 1 is to identify a health behavior that elicits 

the greatest mean number of salient beliefs per participant. A large number of salient 

beliefs is needed to meaningfully compare effects across time conditions in subsequent 

studies 2 and 3. The health behavior with the most beliefs per participant will be used in 

Study 2, as will the health behavior with the second most beliefs per participant for the 

purpose of testing whether time frame effects are behavior-specific. As a secondary 

objective, I will begin to explore time frame effects on salient beliefs in this study.  
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Study 2 is a repeat of study one, but elicits salient beliefs for only the two health 

behaviors identified in Study 1 and three time frames (this week, in a year, and a year 

from now). Two distant time frames will be used in this study to test whether one 

produces greater effects than the other when moving from the near (i.e. week) time 

frame. The primary objective of Study 2 is to test belief salience as a function of time 

frame. The secondary objective of this study is to cull salient behavioral, normative, and 

control (i.e. desirability and feasibility) belief themes so that I can use them to form 

closed-ended Likert-type questions for Study 3. Converting qualitative belief themes into 

closed-ended quantitative questions is important because it allows me to analyze beliefs 

statistically in Study 3.    

In both Studies 1 and 2, the relative salience of desirability and feasibility beliefs 

will be assessed by comparing proportions of desirability and feasibility beliefs relative to 

the total number of salient beliefs for behaviors defined in near and distant future terms. I 

expect that when you move from near to far, the percentage of desirability beliefs 

increases (H1) and the percentage of feasibility beliefs decreases (H2). This is because 

the number of desirability and feasibility beliefs generated relative to the total number of 

beliefs generated is indicative of how salient (i.e. cognitively accessible) each belief type 

is when considering performing the recommended health behaviors.  

Study 3 is a quantitative reasoned action survey meant to assess behavioral 

intention and its direct determinants (i.e. attitudes, perceived norms, and perceived 

behavioral control). The primary goal of Study 3 is to test the relative importance of 

attitudes, perceived norms, and perceived behavioral control in forming behavioral 
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intention as a function of time to understand how the intention formation process in 

affected by time.  

The hypotheses for each study are cumulative, as they all follow identification of 

the health behavior that generates the most beliefs per participant (see Table 1 below).   

Table 1 

Hypotheses and Research Questions 

Study H(x) / 
RQ(x) 

Hypothesis / Research Question 

1 RQ1 Which health behavior elicits the most salient beliefs among 
participants? 

1, 2 H1 The proportion of desirability (behavioral/normative) beliefs 
will be larger in the distant relative to the near time condition  

1, 2 H2 The proportion of feasibility (control) beliefs will be larger in 
the near relative to the distant time condition  

2 RQ2 What are the salient belief themes that underlie the identified 
behavior and each time condition? 

3 H3 Attitudes and perceived norms will be stronger predictors of 
intention in the distant relative to the near time condition  

3 H4 Perceived behavioral control will be a stronger predictor of 
intention in the near relative to the distant time condition 
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CHAPTER 2: Study 1 Qualitative Exploratory Belief 

Elicitation 

 To begin studying the effects of time on behavioral decision-making (i.e. 

intention formation), I will first test belief generation as a function of whether a behavior 

is defined as near or far in the future. Ultimately, I seek to test whether the percentage of 

desirability beliefs increases and the percentage of feasibility beliefs decreases when a 

behavior is defined in far future compared to near future terms. For this purpose, I first 

need to establish that a behavior induces a sufficient number of beliefs. Therefore, in this 

study I will: 1) find a health behavior that generates sufficient salient beliefs and 2) test 

whether these salient beliefs differ when that particular health behavior is defined in near 

or far future terms.  

I must first find the health behavior that generates the most salient beliefs (RQ1) 

because salient beliefs indicate the degree to which someone has thought about, has 

information regarding, or has experience with the behavior. If people have not thought 

about the behavior and have no information about or experience with it, they will not 

have any beliefs regarding its performance. Thus, I need to identify a behavior that most 

people in our population of interest (U.S. adults) have salient beliefs about because 

relying on only a small set of beliefs is risky as beliefs are my unit of analysis in the 

following studies. To this end, the primary goal of the present study is to find a behavior 

that prompts the greatest mean number of beliefs per participant. Though there is no strict 

guideline on the number of beliefs necessary to do this, I decided to move forward with 

the behavior that had the greatest mean number of salient beliefs per participant because 
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it would give me the best chances of capturing enough beliefs to make meaningful 

comparisons between near and distant time frames.      

Once I have identified the behavior that elicits the greatest number of mean 

beliefs per participant, I will then proceed to the secondary goal of the present study: to 

begin exploring time frame effects on belief generation. Specifically, I will test whether 

the proportion of desirability (behavioral/normative) beliefs increases (H1) and the 

proportion of feasibility (control) beliefs decreases (H2) moving from a near to a distant 

time condition. 

Methods 

This study tested four health behaviors (sleep, flossing your teeth, exercise, and 

fruit and vegetable consumption)1 and two time conditions (in the next week vs. in the 

next year). The government’s exercise [Centers for Disease Control and Prevention 

(CDC), 2016b], flossing [Office of Disease Prevention and Health Promotion (ODPHP), 

2017], fruit and vegetable consumption [U.S. Department of Health and Human Services 

& U.S. Department of Agriculture (USDHHS & USDA), 2015], and sleep (CDC, 2017c) 

recommendations apply to all adults aged 18 and older.   

These health behaviors were chosen because they reflect behaviors that would 

mitigate some of the top chronic and infectious disease concerns in the U.S., and many 

people are aware of these health behavior recommendations because they have been the 

                                                
1 Two HPV vaccination behaviors were also included in this study. The CDC (2016c) recommends HPV 
vaccination for everyone ages 9 through 26, which means we had to survey parents about getting their 
children between the ages of 9 and 17 vaccinated and adults ages 18 through 26 about getting the 
vaccination themselves. Every participant in these two samples only saw questions about their assigned 
HPV behavior. Because I was unable to get a sufficient number of participants in either HPV sample to run 
a meaningful belief analysis, I no longer report on these behaviors moving forward. 
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subjects of many local and national health campaigns. This is important because 

participants must be aware of the health behaviors to have beliefs about them and beliefs 

are our unit of analysis in the present study.  

Design 

In this study, participants responded to questions about two of four health 

behaviors and one of two time conditions. Based on U.S. government recommendations, 

these behaviors (exercise, flossing, eating fruits and vegetables, and sleep) were defined 

as: “getting at least 150 minutes of moderate exercise per week”, “flossing your teeth 

once per day”, “eating 2 cups of fruits and 2 cups of vegetables per day”, and “getting at 

least 7 hours of sleep per night”, respectively. My list includes both behaviors and goals, 

as defined by reasoned action theory, which allows us to test whether belief generation is 

also a function of behavior vs. goal.  

Participants and Procedure 

To qualify for this study, participants had to be at least 18 years old, U.S. 

residents, and non-professional survey takers. All participants met these criteria and thus 

none were excluded from analysis. Participants (N = 80) were made aware of the study 

through Amazon’s Mechanical Turk (MTurk) study participant database and paid $1.00 

each for their time. Through MTurk’s settings, I was able to exclude non-U.S. residents 

and professional survey takers. Non-U.S. residents were automatically identified and 

excluded based on IP address. Additionally, “high performing” participants who have 

“demonstrated excellence across a wide range” of studies are considered “Mechanical 

Turk Masters” by MTurk, their professional survey taker certification. Researchers have 

the capability of excluding Mechanical Turk Masters in the study launch settings, which I 
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did. If participants qualified, they were able to view and sign themselves up for the 

survey.   

The goal of a belief elicitation is to elicit enough salient beliefs to be able to 

generalize to the population of interest. Though there is no agreed upon standard number 

of beliefs or participants, Fishbein and Ajzen (2010) recommend a sample of at least 15-

20 participants per subgroup in belief elicitation research depending on the target 

audience’s heterogeneity. This is because no new salient beliefs will be obtained from a 

significantly larger sample. Salient beliefs will start to converge in a sample this size.     

Once in the survey, participants consented to be part of the study and certified that 

they were at least 18 years old. Participants were told that they would be completing a 

study on their beliefs about certain health behaviors and were randomly assigned to one 

time condition (“in the next week” vs. “in the next year”) and then randomly assigned to 

two of the four health behaviors (exercise, flossing, fruit and vegetable consumption, or 

sleep). Thus, each participant either answered questions about two health behaviors in the 

“week” condition or two health behaviors in the “year” condition.  

Instrument 

The survey instrument was created through the University of Minnesota’s 

Qualtrics online survey software. The University of Minnesota’s Liberal Arts 

Technologies and Innovation Services (LATIS) assisted in the programming of the 

survey.   

 Consent. Participants were first made aware of the study procedures, 

confidentiality, voluntary nature of the study, and the risks and benefits of being in the 

study. They were also given the contact information for the researcher should they have 
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any questions prior to consenting to participate. Then, participants were asked to indicate 

their consent to participate by checking the “yes” or “no” box at the bottom of the form. 

They were also asked to certify that they met the inclusion criteria for each study by 

checking the “yes” or “no” box at the bottom of the form. If they did not consent to 

participate, they were automatically exited from the study. If they did consent to 

participate and certified that they met the inclusion criteria, they were then introduced to 

the study’s topic. 

 Introduction. The survey introduced participants to a “study about health-related 

behavior beliefs.” Participants were reminded of confidentiality and told that if they did 

not feel comfortable answering a question, they could leave it blank. The survey was 

programmed to then assign them to a time condition (i.e. either “in the next week” or “in 

the next year”). Participants were told, “In this study, we will ask you some questions 

about yourself and how you feel about doing certain health-related things in the next 

(time condition)”. Finally, participants were introduced to the health behavior of interest: 

“The next series of questions are about your perceptions of (health behavior and time 

condition).  Please write down everything that comes to mind.”.  

Though the exercise behavior recommendation is 150 minutes of exercise per 

week, the exercise year condition was defined as “150 minutes of moderate exercise in 

the next year.”  The reason it was defined this way is because I did not want participants 

to be primed by the “per week” in the year condition because it could have made 

participants think in terms of a week, or a near time frame, instead of the intended distant 

time frame. This could have triggered a low construal level resulting in more feasibility 

than desirability considerations. Had this been the case, it would have made time frame 
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effects in the exercise condition hard to detect if both time conditions primed low-level 

construal feasibility beliefs.  

Once participants were randomly assigned to their conditions and behaviors, they 

were brought to the open-ended questions meant to elicit their beliefs.    

Open-ended questions. The open-ended belief elicitation questions were 

developed in accordance with belief elicitation survey recommendations (Fishbein & 

Ajzen, 2010; Ajzen & Fishbein, 1980; See Appendix A). To elicit behavioral beliefs 

(desirability concerns), participants were asked: “What do you see as the advantages of 

you _____? What are the good things that might happen if you ____?” and “What do you 

see as the disadvantages of you ____? What are the bad things that might happen if you 

_____?”. Next, to elicit control beliefs (feasibility concerns), participants were asked: 

What factors, circumstances, or settings might enable or make it easier for you to ____?” 

and “What factors, circumstances, or settings would make it difficult or prevent you from 

____?”. At the time of the design of the present study, I was most confident that 

behavioral beliefs reflected desirability concerns and control beliefs reflected feasibility 

concerns, therefore I did not include norms consistent with my thoughts that their 

conceptual similarity was less clear (see pages 25-27). 

The final open-ended question asked participants if they associated anything else 

with their assigned behavior/time frame. This question was meant to capture beliefs that 

perhaps did not fit as responses to any of the other questions, yet were still salient in the 

participant’s mind. Capturing all salient beliefs is important because it is salient beliefs 

that drive intention formation (i.e. behavioral decision-making). Once participants 



   41 

answered the open-ended questions, they were asked to complete some demographic 

questions. 

Demographics. I asked participants to answer questions about their age, sex, 

racial/ethnic background, religious faith, self-reported health, height, and weight. I also 

asked them if they were currently meeting the flossing, exercise, fruit and vegetable 

consumption, and sleep behavior recommendations. These questions were asked for the 

purposes of reporting participant characteristics in the present study and piloting question 

wording for future research.   

Data Analysis 

 Data analysis took part in two phases: qualitative and quantitative. First, the data 

were analyzed qualitatively. Responses were separated by behavior and time frame and 

then were distilled into separate, unique beliefs for each participant. The unique beliefs in 

each behavior and time frame were categorized as desirability, feasibility, or neither.  

Next, the data were analyzed quantitatively. Beliefs in each category were 

summed to produce “desirability”, “feasibility”, and “other” belief totals. These totals 

were then summed to produce the total number of elicited beliefs per behavior. The total 

number of beliefs per behavior were then divided by the number of participants to 

produce an average number of beliefs per participant. The total number of beliefs per 

behavior coupled with the average number of beliefs per participant for each behavior 

allowed us to answer RQ1. To test H1 and H2, proportions of desirability and feasibility 

beliefs relative to the total number of desirability and feasibility beliefs were calculated 

for the near and distant time conditions.     

Analysis procedure. 
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Qualitative. Responses to the open-ended belief elicitation questions were first 

distilled until only unique beliefs remained. Unique beliefs were those that mentioned a 

single outcome or barrier/facilitator. For example, a participant said: “I would be a 

healthier and happier person if I exercised next year” when asked to list the good things 

that would happen if they exercised next year. This response can be distilled into two 

unique beliefs; “happier” and “healthier” reflect two separate outcomes.   

In accordance with Lutchyn and Yzer (2011), these unique outcome and 

barrier/facilitator beliefs were then coded as either desirability beliefs, feasibility beliefs, 

or neither. Desirability beliefs included responses that mentioned a behavioral outcome 

[“I would have more energy” (if I exercised 150 minutes in the next week)] or a reason 

for or against performing the behavior [“It’s (getting 150 minutes of exercise in the next 

week) a lot of time from my schedule”]. Feasibility beliefs included responses that 

mentioned barriers to (“working to late”), or facilitators of (“If I kept my phone away 

from my bed”), behavioral performance (getting at least 7 hours of sleep per night in the 

next year). Beliefs not fitting either of these categories were coded as “other”, such as 

those that reflected confusion surrounding the exercise-year condition question (“I do not 

think 150 minutes will make that much of a difference over a year.”). Some participants 

interpreted the behavioral definition (“150 minutes of moderate exercise in the next 

year”) as 150 minutes of moderate exercise over the course of next year.   

Quantitative. Unique desirability and feasibility beliefs were first counted and summed 

by behavior and time condition. Next, the total number of beliefs generated for each 

behavior was divided by the number of participants in each behavior condition. This 

allowed us to see in which behavior condition participants generated the greatest total 
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number of salient beliefs and the largest mean beliefs per participant (RQ1). Next, the 

sums of desirability and feasibility beliefs were compared across time conditions within 

each behavior condition. This allowed us to begin exploring how time frame affects 

beliefs. And finally, per behavior condition, proportions of desirability and feasibility 

beliefs were calculated relative to the total number of desirability and feasibility beliefs in 

both time conditions (see Figure 4 below).  

 Near         Far 

   

 

Exercise                   

Flossing                    

Figure 4. Relative desirability and feasibility proportions. 

These relative proportions were then compared across time conditions within each 

behavior condition. This allowed me to test whether the relative importance of 

desirability beliefs increased (H1) and the relative importance of feasibility beliefs 

decreased (H2) moving from a near to distant time condition.  
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Results 

Participant Characteristics 

 The number of participants who answered questions about each behavior-time 

condition combination are listed below (see Table 2). Participants saw two of the four 

behaviors within the same time frame; for example, a participant could have answered 

questions about sleep and flossing in the “week” time condition. 

Table 2 

Participants per Behavior-Time Condition Combination 

Condition Participant N 

Exercise - Week 20 

Exercise - Year 17 

Flossing - Week 19 

Flossing - Year 17 

Fruit and Vegetable Consumption - Week 20 

Fruit and Vegetable Consumption - Year 23 

Sleep - Week 22 

Sleep - Year 21 
 

Participants were evenly split male and female across the week conditions, though 

they are mostly White and around age 35 (see Table 3 below). Across behaviors, 

participants in the “year” conditions were still mostly White and an average age of 35, 

but heavily skewed toward women. This makes the year conditions across behaviors 

more comparable than the week conditions across behaviors. It is possible that men and 
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women differ in the total number of salient beliefs they have or in the proportions of 

desirability and feasibility beliefs relative to the total number of beliefs they generate. 

This could potentially result in false positive or false negative hypothesis test results.  

Table 3  

Participant Demographics 

Characteristic Time Condition Participants (N) Min Mean Max 

Age Week 41 22 35.61 65 

 Year 39 18 34.62 63 

      

 Time Condition Label Frequency Percent  

Sex Week Male 20 48.8  

  Female 20 48.8  

 Year Male 13 33.3  

  Female 26 66.7  

Ethnicity Week White/Caucasian 34 82.9  

  Black/African American 5 12.2  

  American Indian/Alaska 
Native 

0 0  

  Asian/Asian American 1 2.4  

  Native Hawaiian/Pacific 
Islander 

0 0  

  Latino/Hispanic 1 2.4  

 Year White/Caucasian 32 82.1  

  Black/African American 2 5.1  

  American Indian/Alaska 
Native 

1 2.6  

  Asian/Asian American 3 7.7  

  Native Hawaiian/Pacific 0 0  



   46 

Islander 

  Latino/Hispanic 1 2.6  

 

Primary Objective: Behavior Identification (RQ1) 

The greatest numbers of beliefs were generated in the exercise (n = 378) and sleep 

(n = 347) conditions, though the largest belief per participant means were calculated for 

the exercise (M = 10.22) and flossing (M = 8.25) conditions (see Figure 5 and Table 4 

below). The belief totals and mean beliefs per participant differed because there were 

slightly different sample sizes for each behavior.  

 

Figure 5. Salient belief sums per behavior condition. 

Salient belief per participant means ranged from 7.07 (fruit and vegetable 

consumption) to 10.22 (exercise). Participants in the fruit and vegetable consumption (M 

= 7.07) and sleep (M = 8.07) conditions generated the smallest belief per participant 

means (see Figure 6 and Table 4 below).  
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Figure 6. Mean beliefs per participant. 

Table 4 

Salient Beliefs by Health Behavior 

 Desirability Feasibility Other TOTAL Participants 
Beliefs per 
Participant 

F&V Week 81 57 0 138 20  
F&V Year 95 69 2 166 23  
TOTAL 176 126 2 304 43 7.07 
       
Exercise Week 116 99 8 223 20  
Exercise Year 69 67 19 155 17  
TOTAL 185 166 27 378 37 10.22 
       
Sleep Week 87 84 12 183 22  
Sleep Year 87 70 7 164 21  
TOTAL 174 154 19 347 43 8.07 
       
Flossing Week 100 71 1 172 19  
Flossing Year 70 53 2 125 17  
TOTAL 170 124 3 297 36 8.25 

 

Participants in the sleep and fruit and vegetable consumption conditions (the two 

behavioral goals) generated the smallest belief per participant means. Because reasoned 
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action is better at predicting behaviors than goals and exercise and flossing (the two 

behaviors) were associated with the largest belief per participant means, I will move 

forward with these behaviors in the following two studies. 

Secondary Objective: Time Frame Effects (H1 and H2) 

 To test my hypotheses, I will first examine desirability and feasibility belief sums 

by behavior across time conditions and then examine aggregate proportions of 

desirability and feasibility beliefs relative to the total number of salient beliefs generated 

per behavior and time condition. Aggregate relative belief proportions are useful because 

they allow us to meaningfully compare effects across individuals and time frames. I 

cannot compare the individual-level relative proportions across time conditions because 

the participants were not the same in both time conditions. Ultimately, I am interested in 

time frame effects across individuals, not per individual, because I need to be able to 

generalize to our population of interest. Generalizability allows us to speak to how time 

frame will affect the target audience for a mass media health campaign. Thus, I will move 

forward with aggregate proportions of desirability and feasibility beliefs relative to the 

total number of beliefs.    

 Initial analyses suggest time might systematically affect the total number of 

desirability and feasibility beliefs generated. In Figure 7, below, the sums of desirability 

and feasibility beliefs are plotted by behavior and time condition. We can see that, except 

for fruit and vegetable consumption, more salient beliefs were generated in the week 

conditions than in the year conditions across behaviors. Fewer feasibility beliefs relative 

to desirability beliefs were generated across all behavior conditions. In the exercise and 

flossing conditions, desirability belief totals decrease at a faster rate than feasibility 
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beliefs moving from the near to distant time condition (i.e. desirability beliefs have a 

steeper slope). This desirability slope trend is also present in the fruit and vegetable 

behavior, but less noticeably and in the opposite direction (desirability beliefs increase by 

14 and feasibility beliefs increase by 12 moving from the near to distant time condition).  

In the sleep behavior, desirability beliefs remain constant moving from the near to distant 

time condition, but feasibility beliefs drop.  

 

Figure 7. Desirability and feasibility belief sums by behavior and time frame. 

  This plot suggests that: 1) time frame influences the number of primed salient 

desirability and feasibility beliefs, 2) perhaps health behaviors prime more desirability 

relative to feasibility beliefs regardless of time frame, and 3) desirability beliefs may be 

more affected by time frame than feasibility beliefs for health behaviors than for goals. 
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Regarding H1, the prediction that the proportion of desirability 

(behavioral/normative) beliefs will be larger in the far relative to the near time condition 

was partially supported (see Table 5 and Figure 8 below). The proportion of desirability 

beliefs was greater in the year relative to the week condition in the sleep sample. The 

relative desirability proportions decreased moving from the near to far conditions in 

every other behavior.   

Regarding H2, the prediction the proportion of feasibility (control) beliefs will be 

larger in the near relative to the far time condition was partially supported (see Table 5 

and Figure 8 below). The proportions of desirability beliefs were greater in the week 

relative to the year condition in the sleep behavior. The relative feasibility proportions 

increased moving from the near to far conditions in every other behavior. 
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Figure 8. Desirability and feasibility proportions by time frame 

 

 

Table 5 

Relative Desirability and Feasibility Belief Proportions 

 Week Year 

Behavior nD nF N nD / 
N 

nF / 
N 

nD nF N nD / 
N 

nF / 
N 

Exercise 116 99 215 0.54 0.46 69 67 136 0.51 0.49 

Flossing 100 71 171 0.58 0.42 70 53 123 0.57 0.43 

Sleep 87 84 171 0.51 0.49 87 70 157 0.55 0.45 

Fruit and 
Vegetable 

81 57 138 0.59 0.41 95 69 164 0.58 0.42 

 

Discussion 

The objectives of this study were to (1) select a behavior(s) for further study 

based on the criterion of a sufficient number of beliefs generated and (2) test relative 

belief generation as a function of time frame.   

Primary Objective: Behavior Identification (RQ1) 

The two behaviors included in this study were exercise and flossing. Fruit and 

vegetable consumption and sleep were behavioral goals. Both behaviors had the greatest 

total number of beliefs relative to the behavioral goals. Each participant in the exercise 

condition generated about two more beliefs than each participant in the flossing 
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condition. Even though research indicates most Americans are not meeting the 

recommended amount of weekly exercise, participants generated the greatest number of 

beliefs for this behavior (CDC, 2018). This is perhaps because although most people do 

not meet the exercise recommendations, it is still top-of-mind because we are constantly 

reminded by our health care providers, local and national campaigns, exercise product 

advertisements, and our social networks. Because exercise is a behavior and not a goal, 

and it had the highest mean beliefs per participant, I will move forward in this 

dissertation with this behavior. Additionally, since flossing had the second highest mean 

beliefs per participant and was also a behavior and not a goal, I will include flossing in 

subsequent studies so I can test the possibility that time frame effects are behavior-

specific.   

Secondary Objective: Time Frame Effects (H1 and H2) 

This study’s results suggest that: 1) time frame influences the number of primed 

salient desirability and feasibility beliefs, 2) perhaps health behaviors/goals prime more 

desirability relative to feasibility beliefs regardless of time frame, and 3) desirability 

beliefs are more affected by time frame than feasibility beliefs for behaviors than for 

goals. 

Conceptual explanations. With the exception of fruit and vegetable 

consumption, more salient beliefs were generated in the week conditions than in the year 

conditions across behaviors. This means that more information was cognitively 

accessible when thinking about a near relative to a distant behavior. This makes sense, 

given behaviors that are perceived to be close are psychologically construed at a lower 

level because we typically have more information about near behaviors and thus they 
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require a lesser degree of mental modeling than distant behaviors (Liberman, Trope, & 

Stephan, 2007). More beliefs indicate more information.   

Fewer feasibility beliefs relative to desirability beliefs were generated across all 

behavior and goal conditions. This means that, regardless of time frame, people had more 

thoughts about what would happen to them if they engaged in the recommended health 

behavior and fewer thoughts about barriers to and facilitators of engaging in the 

recommended health behavior. One possible explanation for this is that health messages 

often focus on the desirability aspects of health behaviors (i.e. why one should engage in 

them) and not the feasibility aspects of health behaviors (i.e. how one should engage in 

them). For example, of the 11 states that have “Kick the Can” sugar-sweetened beverage 

consumption reduction initiatives, nine states have messages focusing on awareness of 

sugar content in these beverages and the health effects associated with consuming them 

(Public Health Advocates, 2018). Awareness messages are desirability, not feasibility, 

messages because they tell us why we should engage in a certain behavior, but not how. 

Thus, due to repeated exposure to desirability-focused health messages, recipients are 

perhaps more likely to think about health behaviors in terms of desirability than 

feasibility considerations.    

For exercise and flossing, the total number of desirability beliefs generated 

decreased at a faster rate relative to feasibility beliefs moving from the near to distant 

time condition. This means that for behaviors, desirability beliefs were more affected by 

time frame than feasibility beliefs. One possible explanation for this is that desirability 

beliefs reflect the value of the behavior and this value is discounted over time. Research 

has shown that people prefer immediate value over delayed value and that value is 
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diminished over time (Liberman & Trope, 1998; Ainslie & Haslam, 1992; Mischel, 

Shoda, & Rodriguez, 1989). Thus, if desirability beliefs reflect a behavior’s value and the 

behavior’s value is diminished over time, I would also expect behavioral beliefs to 

diminish over time consistent with my findings.   

Time frame did not have a consistent effect on goal beliefs. For sleep, the number 

of desirability beliefs generated stayed constant and the number of feasibility beliefs 

decreased moving from the near to distant time condition. And for fruit and vegetable 

consumption, the number of desirability and feasibility beliefs generated increased 

moving from the near to distant time condition. One possible explanation for this is that 

reasoned action is better at predicting behaviors than goals because behaviors are defined 

at higher levels of specificity than goals. Higher levels of specificity help ensure there is 

less variance in beliefs (i.e. that people are all thinking about the same behavior). Thus, it 

would make sense that since goals are less specific than behaviors, people’s beliefs would 

vary more for goals than for behaviors. If this is true, I would not expect time frame 

effects to be consistent because people were thinking about different behaviors that 

would lead to the behavioral goal.    

It is possible that time frame effects on beliefs do not lie with feasibility and 

desirability dimensions, but lie in the concrete or abstractness of the beliefs. According to 

construal level theory, low-level construals are more concrete and high-level construals 

are more abstract (Trope & Liberman, 2010; Trope & Liberman, 2003; Vallacher & 

Wegner, 1987; Medin & Smith, 1984; Rosch, 1975). Though I did not test the concrete 

and abstract dimensions of beliefs, it is possible that beliefs are more concrete in the 

week condition and more abstract in the year condition.  
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Methodological explanations. The fact that, for behaviors, desirability beliefs are 

more affected by time frame than feasibility beliefs provides some insight into why I did 

not find support for my hypotheses that the proportion of desirability 

(behavioral/normative) beliefs will increase and the proportion of feasibility (control) 

beliefs will decrease (H2) moving from a near to a distant time condition. Figure 7 (page 

48 above) suggests that since desirability and feasibility belief totals do not have the same 

slopes, these lines will eventually intersect (in a more distant time frame than “in the next 

year”). If this is true, it would indicate that for behaviors, “in the next week” and “in the 

next year” were not substantively different enough time frames to prime low and high 

construal levels, respectively, to show that the proportion of desirability 

(behavioral/normative) beliefs will increase and the proportion of feasibility (control) 

beliefs will decrease (H2) moving from a near to a distant time condition. For example, if 

the lines intersected just prior to the two-year mark, desirability beliefs would outnumber 

feasibility beliefs in the two-year condition and feasibility beliefs would outnumber 

desirability beliefs in the week condition. Thus, exercise and flossing behaviors would 

provide evidence that time frame does indeed affect the relative proportions of salient 

desirability and feasibility beliefs generated, but I did not have a distant enough time 

frame in the present study to prime the high construal level necessary to provide evidence 

for my hypotheses. 

It is additionally important to consider that the sample in the present study was 

comprised of more women than men in the distant time condition. There is a possibility 

that time frame does not affect men’s and women’s construals of health behaviors in the 

same ways. Therefore, I cannot conclude that what was true in the distant time conditions 
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(i.e. generally fewer desirability belief totals and larger desirability proportions relative to 

the near time conditions) was equally true for men and women or true for the larger 

population.  

It is possible that the near and distant time conditions did not successfully induce 

participants to think in terms of feasibility and desirability considerations. Perhaps both 

phrasings of the time component accidentally primed a high construal level or both 

accidentally primed a low construal level. “In the next week” could have primed a 

distant, rather than close, construal of the behavior, as did “in the next year”. This is 

because “in the next week” could be interpreted as further away in time than “this week”, 

which would have been better phrasing. These surveys were not launched at the 

beginning of the week, so I thought “next week” would be sufficiently close enough to 

elicit a low-level construal. Additionally, the exercise recommendations are “150 minutes 

of moderate physical activity per week,” and thus I wanted participants to think about 

getting this amount of exercise in a week. If the survey launched on a Thursday, for 

example, this would only give participants a few days to consider meeting these 

recommendations. Though this probably would have sufficiently primed a low-level 

construal of the behavior because participants would really have to consider how they 

were going to get 150 minutes of exercise in a few days, it would not have accurately 

reflected the recommendation. Alternately, “in the next week” and “in the next year” 

could have both been interpreted as near time frames because participants could have 

started exercising or flossing [with]in the next week or [with]in the next year. Starting 

today is within the next week and within the next year.    
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To attempt to better prime close and distant construals of exercise, the time 

components of the behavioral definition will be changed in Study 2 to “this week” and “a 

year from now”. Study 2’s survey will also be launched at the beginning of the week 

(Monday) so that “this week” actually means a week and not more or less time.      

It is also worth considering the phrasing of the exercise behavior in the year 

condition. I phrased the definition of exercise year this way: “The next series of questions 

is about your perceptions of you getting at least 150 minutes of moderate exercise in the 

next year.” This was done so as not to prime a low-level construal by including “per 

week” in the recommendation. This caused confusion, as some participants interpreted 

this as 150 minutes of exercise spread out over a whole year. More feasibility beliefs 

could have been primed with this interpretation, as getting 150 minutes of exercise over 

the course of a year would be easy. This could help explain why the proportions of 

feasibility increased and the proportions of desirability decreased relative to the total 

number of beliefs in the exercise behavior moving from the near to far time condition.      

Moving forward, to attempt to mitigate this confusion, we will include the 

“weekly moderate exercise” part in the year definition. The new exercise year condition 

question will read: “What do you think about getting 2.5 hours of weekly moderate 

exercise a year from now?” in Study 2. Though we wanted to mitigate confusion, we also 

wanted to phrase the new definition in a way that masked the “per week” component as 

much as possible so as to avoid priming a low-level construal similar to the “this week” 

condition. We believe the phrasing “weekly moderate exercise” masks this better than 

“moderate exercise per week”. The logic is that with the former definition, participants 
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are left thinking “moderate exercise” instead of “per week” because it is the last thing 

they read.    

Normative belief questions were excluded from this survey because their 

conceptual connection to desirability considerations was less clear at the time of this 

study’s launch and their inclusion presents some methodological challenges. 

Conceptually, they appear to be more similar to desirability than feasibility 

considerations and will be treated as such moving forward. Methodologically, asking 

about behavioral beliefs and normative beliefs would give participants two opportunities 

to list desirability beliefs, whereas they only have one opportunity to list control beliefs. 

This would could skew analyses in favor of desirability, given that I analyze the data with 

proportions of desirability and feasibility beliefs relative to the total number of beliefs. 

That said, Study 2 allows for an opportunity to explore this further. Since desirability 

considerations are already dominant in both time conditions in this study, adding 

normative beliefs to the desirability analysis in the second study would likely not be the 

reason for any skewness. Thus, normative belief questions will be included in Studies 2 

and 3. 

The generation of desirability and feasibility beliefs relative to the total number of 

beliefs could be behavior-specific. Participants generated the fewest number of beliefs for 

fruit and vegetable consumption and sleep, which were the two behavioral goals. The two 

behaviors, exercise and flossing, generated the greatest number of beliefs. This suggests 

the possibility that behaviors prime larger salient belief sets than goals. Because the two 

behaviors differed in the number of beliefs generated and the relative proportions of 

desirability and feasibility beliefs to the total number of beliefs, it is possible that these 
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time frame effects are behavior-specific. Thus, flossing will be included again in Study 2 

so that belief generation results can be compared to those of exercise. Flossing was 

chosen because it is the only other behavior I tested and I am interested in comparing the 

results of two behaviors moving forward.    

 It is also possible that the generation of desirability and feasibility beliefs is trait-

specific. Thus, differing participant characteristics could have skewed the results. For 

example, the samples are female dominant. Perhaps women tend to model behaviors at a 

higher construal level and men at a lower construal level. This would mean women 

would generate more desirability beliefs and men would generate more feasibility beliefs 

regardless of time condition.  

 Due to these methodological issues, I cannot be as sure as I would like that my 

findings are correct. Study 2 provides an opportunity to correct the methodological issues 

in the present study and further test time frame effects on belief generation.   
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CHAPTER 3: Study 2 Qualitative Belief Elicitation  

To continue studying the effects of time on intention formation, I will first retest 

belief generation as a function of whether exercise and flossing are defined as near or far 

in the future. Ultimately, I seek to test whether the percentage of desirability beliefs 

increases and the percentage of feasibility beliefs decreases when these behaviors are 

defined in far future compared to near future terms. I will next discern belief themes for 

the near and distant time frames of exercise and flossing behaviors. Ultimately, I seek to 

establish belief themes to use in closed-ended questions for the following intention study 

so that time frame effects can be quantitatively assessed. For these purposes, I first need 

to establish a distant time frame that induces the greatest increase in desirability 

proportions moving from the near time condition. Therefore, I will: 1) test the effects of 

two different distant time frames on feasibility and desirability proportions, 2) test 

whether beliefs differ when exercise and flossing are defined in near or far future terms, 

and 3) discern behavioral, normative (desirability), and control (feasibility) belief themes 

for both near and distant time frames of exercise and flossing. 

 I must first find which distant time frame that produces the greatest increase in 

desirability proportions moving from the near time frame, because I want to avoid 

participant misinterpretation and successfully induce high-level construal thinking. Recall 

many participants misinterpreted “in the next year” in the previous belief elicitation 
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study, which is why I am testing two distant time frames in the present study. Relying on 

only one distant time frame to successfully induce a high construal level is risky, as it 

could be misinterpreted by participants which I discovered in the previous belief 

elicitation study. Variance in behavioral definition interpretations leads to variance in 

salient beliefs, which could skew or obscure any present time frame effects on beliefs. 

Thus, I need to first identify which of the two distant time frames produces the greatest 

predicted effect on belief proportions. To this end, the primary goals of the present study 

are to discern which distant time frame to move forward with and to retest time frame 

effects on belief generation. Specifically, I will test whether the proportion of desirability 

(behavioral/normative) beliefs increases (H1) and the proportion of feasibility (control) 

beliefs decreases (H2) moving from a near to a distant time condition.  

Once I have established the distant time frame to move forward with and retested 

time frame effects on belief generation, I will then proceed to the secondary goal of the 

present study: to discern behavioral, normative (desirability), and control (feasibility) 

belief themes for exercise and flossing behaviors. Specifically, for exercise and flossing, I 

will combine similar belief responses into behavioral, normative, and control belief 

themes (RQ2). These primary and secondary goals are listed as specific hypotheses, 

below. 

Table 6 

Hypothesis and Research Questions 
 
Study H(x) / 

RQ(x) 
Hypothesis / Research Question 

1, 2 H1 The proportion of desirability (behavioral/normative) beliefs 
will be larger in the distant relative to the near time condition  
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1, 2 H2 The proportion of feasibility (control) beliefs will be larger in 
the near relative to the distant time condition  

2 RQ2 What are the salient belief themes that underlie the identified 
behavior(s)? 

 
 
 
 
 
 
 

Methods 

Design 

Exercise and flossing will be used as the target behaviors in the present study. 

These behaviors were chosen because participants in the previous belief elicitation study 

generated the most beliefs on average about exercise and flossing, indicating they were 

familiar with these behaviors and had likely formed an opinion about whether they 

intended to exercise or floss. The same U.S. government recommendations for flossing 

and exercise used in the previous belief elicitation study will be used again in the present 

study. These behaviors were defined as: “getting 2.5 hours of weekly moderate exercise” 

and “flossing your teeth daily”. In the present study, the exercise behavior is defined in 

terms of hours, not minutes, because some participants in the previous study converted 

150 minutes into 2.5 hours in their responses. This could suggest that 2.5 hours is easier 

to interpret than 150 minutes.    

I changed the time component from “in the next week” vs. “in the next year” in 

the first belief elicitation study (see Chapter 2) to “this week” vs. “in a year” vs. “a year 

from now” in the current study. I thought it was possible that the findings in the first 

belief elicitation study were inconclusive because I did not successfully induce a high or 
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low construal of the target health behavior. It is possible that participants interpreted “in 

the next week” as being more distant (i.e. next week, not this week) than close. It is also 

possible that participants interpreted “in the next year” as being more close (i.e. now is 

the beginning of the year to follow; within this year from now) than distant. To try to get 

participants to think in terms of near and distant behaviors, and to thus induce low and 

high level construals, I changed the time component phrasing to more accurately reflect 

close and distant time frames. These changes were decided on when initial data collection 

for the “this week” and “a year from now” frames had started.  I therefore used a second 

sample to test the “in a year” time component. This enabled me to test whether the 

phrasing of the distant time component meaningfully affects belief generation.     

Participants and Procedure    

To qualify for both samples, participants had to be at least 18 years old, U.S. 

residents, and non-professional survey takers. All participants (N = 150; 50 per time 

condition) met these criteria and thus none were excluded from analysis.   

Participants in both samples were made aware of the study through Amazon’s 

Mechanical Turk (MTurk) study participant database and paid $0.50 each for their time. 

Participants in this study were paid $0.50 instead of $1.00 based on MTurk’s payment per 

minute recommendations and funding availability. Through MTurk’s settings, I was able 

to exclude non-U.S. residents and professional survey takers. Non-U.S. residents were 

automatically identified and excluded based on IP address. Additionally, “high 

performing” participants who have “demonstrated excellence across a wide range” of 

studies are considered “Mechanical Turk Masters” by MTurk, their professional survey 

taker certification. Researchers have the capability of excluding these in the study launch 
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settings, which I did. Through survey-embedded code, I was able to exclude participants 

who had completed the previous study and block participants from being part of both 

samples in the present study. If participants qualified, they were able to view and sign 

themselves up for the survey.   

The goal of a belief elicitation is to elicit enough salient beliefs to be able to 

generalize to the population of interest. Though there is no agreed upon standard number 

of beliefs or participants, Fishbein and Ajzen (2010) recommend a sample of at least 15-

20 participants per subgroup in belief elicitation research depending on the target 

audience’s heterogeneity. This is because no new salient beliefs will be obtained from a 

significantly larger sample. Salient beliefs will start to converge in a sample this size. 

Due to the heterogeneity of the target audience in the previous study, more participants 

were included in the present study (50 per time condition vs. 20). This was done to ensure 

belief convergence (i.e. that I elicited all salient beliefs relative to the behavior of 

interest). If beliefs do not start to converge and I miss eliciting some salient beliefs, I will 

less accurately predict behavioral intention in Study 3, as salient beliefs are the drivers of 

behavioral intention.  

Once in the survey, participants consented to be part of the study and certified that 

they were at least 18 years old. Participants were told that they would be completing a 

study on their beliefs about certain health behaviors. In Sample 2a, participants were 

randomly assigned to one time condition (“this week” vs. “a year from now”) and then 

assigned the health behaviors (exercise and flossing) in random order. Thus, each 

participant either answered questions about exercise and flossing in the “this week” 

condition or exercise and flossing in the “a year from now” condition. In Sample 2b, 
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participants were assigned the health behaviors (exercise and flossing) in random order 

since there was only one time condition (“in a year”). Participants were excluded from 

inclusion in both samples via survey-embedded code.  

Instrument 

The survey instrument was created through the University of Minnesota’s 

Qualtrics online survey software. The University of Minnesota’s Liberal Arts 

Technologies and Innovation Services (LATIS) assisted in the programming of the 

survey.   

 Consent. In both samples, participants were first made aware of the study 

procedures, confidentiality, voluntary nature of the study, and the risks and benefits of 

being in the study. They were also given the contact information for the researcher should 

they have any questions prior to consenting to participate. Then, participants were asked 

to indicate their consent to participate by checking the “yes” or “no” box at the bottom of 

the form. They were also asked to certify that they met the inclusion criteria for each 

study by checking the “yes” or “no” box at the bottom of the form. If they did not consent 

to participate, they were automatically exited from the study. If they did consent to 

participate and certified that they met the inclusion criteria, they were then introduced to 

the study’s topic. 

 Introduction. The survey introduced both samples to a “study about adults’ 

beliefs about health-related behaviors.” Participants were reminded of confidentiality and 

told that if they did not feel comfortable answering a question, they could leave it blank. 

Participants in both samples were told, “In this study, we will ask you some questions 

about yourself and how you feel about doing certain health-related things. Please answer 
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as fully as possible – list all of the thoughts you have. There are no correct or wrong 

answers”. The survey was programmed to then randomly assign Sample 2a participants 

to a time condition (i.e. either “in the next week” or “in the next year”) and then to 

exercise and flossing in random order. The survey was programmed to assign Sample 2b 

participants to exercise and flossing in random order. Participants were first told about 

the behavioral recommendation and then primed with a time scenario: [“It is 

recommended that (exercise or flossing recommendation). For the purpose of this survey, 

we ask that you imagine yourself (this week / a year from now / in a year). Think about 

your life (this week / a year from now / in a year). What will it be like? Please answer the 

following questions keeping in mind this scenario.”].   

Open-ended questions. The open-ended belief elicitation questions were 

developed in accordance with belief elicitation survey recommendations (Fishbein & 

Ajzen, 2010; Ajzen & Fishbein, 1980; See Appendix B). To elicit behavioral beliefs 

(desirability concerns), participants were asked: “What do you see as the advantages of 

you _____? What are the good things that might happen if you ____?” and “What do you 

see as the disadvantages of you ____? What are the bad things that might happen if you 

_____?”. Next, to elicit normative beliefs (desirability concerns), participants were asked 

to: “Please list all the individuals or groups who would approve or think that you should 

_____.” and to “Please list all the individuals or groups who would disapprove or think 

that should not _____.” And finally, to elicit control beliefs (feasibility concerns), 

participants were asked: What factors, circumstances, or settings might enable or make it 

easier for you to ____?” and “What factors, circumstances, or settings would make it 

difficult or prevent you from ____?”. Because there is stronger evidence to suggest that 
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normative beliefs are desirability and not feasibility concerns, questions to elicit them 

were included in this survey and treated as such (see pages 25-27). 

The final open-ended question asked participants if they associated anything else 

with their assigned behavior/time frame. This question was meant to capture beliefs that 

perhaps did not fit as responses to any of the other questions, yet were still salient in the 

participant’s mind. Capturing all salient beliefs is important because it is salient beliefs 

that drive behavioral decision-making (i.e. intention formation). Once participants 

answered the open-ended questions, they were asked to complete some demographic 

questions. 

Demographics. We asked participants to answer questions about their age, sex, 

racial/ethnic background, religious faith, self-reported health, height, and weight for the 

purpose of reporting participant characteristics. We also asked them if they were 

currently meeting the flossing, exercise, fruit and vegetable consumption, and sleep 

behavior recommendations for the purpose of piloting questions for future research.  

Once participants in both samples answered these questions for the first behavior 

they saw, they were introduced to the second behavior and answered the same open-

ended questions keeping in mind the new behavior. Finally, participants were asked: 

“What time scenario did we ask you to think about?” as an attention check. This question 

was asked so I can verify that high and low construals were successfully induced if I do 

not find support for my hypotheses. Additionally, if a participant’s belief responses did 

not match the corresponding survey question and they did not successfully answer the 

attention-check question, they will be excluded from analysis. All the belief responses 
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matched the corresponding survey question, thus none of the participants were excluded 

from analysis.    

Data Analysis 

 Data analysis took part in two phases: qualitative and quantitative. First, the data 

were analyzed qualitatively. Responses were separated by behavior and time frame and 

then were distilled into separate, unique beliefs for each participant. The unique beliefs in 

each behavior and time frame were categorized as desirability, feasibility, or neither. 

Once categorized, unique beliefs were then analyzed for themes, such that similar beliefs 

were combined.  

Next, the data were analyzed quantitatively. Beliefs in each category were 

summed to produce “desirability”, “feasibility”, and “other” belief totals. To test H1 and 

H2, proportions of desirability and feasibility beliefs relative to the total number of 

desirability and feasibility beliefs were calculated for the near and distant time 

conditions.     

Analysis procedure. 

Qualitative. Responses to the open-ended belief elicitation questions were first 

distilled until only unique beliefs remained. Unique beliefs were those that mentioned a 

single outcome or barrier/facilitator. For example, a participant said: “I would get a nicer 

looking body and I would feel better” when asked to list the good things that would 

happen if they exercised in a year. This response can be distilled into two unique beliefs; 

“nicer looking body” and “feel better” reflect two separate outcomes.   

In accordance with Lutchyn and Yzer (2011), these unique outcome and 

barrier/facilitator beliefs were then coded as either desirability beliefs, feasibility beliefs, 
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or neither. Desirability beliefs included responses that mentioned a behavioral outcome 

[“I’ll get stronger” (if I exercised 150 minutes in the next week)] or a reason for or 

against performing the behavior [“It (getting 150 minutes of exercise in the next week) 

will disrupt my routine”]. Feasibility beliefs included responses that mentioned barriers to 

(“being too tired to floss”), or facilitators of (“If I had dental floss in my bathroom”), 

behavioral performance (daily flossing in a year). Beliefs not fitting either of these 

categories were coded as “other”, such as those that reflected participants’ current 

flossing or exercise behaviors [“I am horrible at this” (daily flossing) or “I will probably 

get just that amount (of exercise)”].  

Once they were categorized, unique beliefs were then condensed into desirability 

and feasibility themes using a content analysis approach. Consistent with this approach, 

emergent coding (Lindlof & Taylor, 2011) and constant comparative (Strauss & Corbin, 

1990) methods were used to identify themes within each type of belief domain 

(desirability and feasibility). These methods allow themes to be identified inductively 

through constant comparison of unique beliefs until saturation is reached. According to 

Strauss & Corbin (1990), saturation is reached when no new themes emerge from the 

data. For example, the beliefs “I will gain more muscle”, “it will make stronger”, and “I 

will be strong” were combined into one belief theme: “be strong”. This thematic analysis 

helped me answer RQ2. 

Quantitative. The number of desirability and feasibility beliefs were counted per 

participant. These counts were then aggregated and used to calculate proportions of 

desirability and feasibility beliefs relative to the total number of desirability and 

feasibility beliefs for each time condition. Calculating proportions of desirability and 
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feasibility beliefs relative to the total number of beliefs elicited accounts for how prolific 

participants in each condition were (i.e. how many total beliefs they had). Once 

proportions were calculated, they were compared across the near and far conditions for 

exercise and flossing. This allowed me to test whether the relative importance of 

desirability beliefs increased (H1) and the relative importance of feasibility beliefs 

decreased (H2) as we move from a near to distant time condition. It also allowed me to 

determine which distant time condition phrasing successfully induced high construal-

level thinking in participants (“a year from now” or “in a year”) so I could move forward 

with one of them in Study 3. 

Results 

Participant Characteristics 

Participant age increased moving from the week to the year time conditions. 

Males and females were almost split evenly in the week condition (27 vs. 25, 

respectively), but females outnumbered males in both year conditions (see Table 7 

below). Both samples were predominantly Caucasian (75.5% - 84.6%) with mean ages 

between 33 and 38.   

Table 7 

Participant Characteristics     

Characteristic Time 
Condition 

Participants (N) Min Mean Max 

Age This Week 52 18 33.77 65 

 Year from 
Now 

48 19 35.10 65 

 In a Year 49* 20 37.47 72 
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 Time 
Condition 

Label Frequen
cy 

Percent  

Sex This Week Male 27 51.9  

  Female 25 48.1  

 Year from 
Now 

Male 20 41.7  

  Female 28 58.3  

 In a Year Male 14 28.6  

  Female 35 71.4  

      

Ethnicity This Week White/Caucasian 44 84.6  

  Black/African American 4 7.7  

  American Indian/Alaska 
Native 

0 0  

  Asian/Asian American 3 5.8  

  Native Hawaiian/Pacific 
Islander 

0 0  

  Latino/Hispanic 1 1.9  

  Other  0 0  

 Year from 
Now 

White/Caucasian 37 77.1  

  Black/African American 6 12.5  

  American Indian/Alaska 
Native 

1 2.1  

  Asian/Asian American 3 6.3  

  Native Hawaiian/Pacific 
Islander 

0 0  

  Latino/Hispanic 1 2.1  

  Other 0 0  

 In a Year White/Caucasian 37 75.5  

  Black/African American 0 0  
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  American Indian/Alaska 
Native 

0 0  

  Asian/Asian American 4 8.2  

  Native Hawaiian/Pacific 
Islander 

0 0  

  Latino/Hispanic 6 12.2  

  Other** 1 4.1  
*One participant signed up for the study, but did not complete it by the deadline.. **This person described themselves as “Asian, 

White” 

 

 

Primary Objective: Time Frame Effects (H1 and H2)  

Belief Totals. Time frame affected the number of salient desirability and 

feasibility beliefs generated for both exercise and flossing. In the exercise condition, the 

number of desirability beliefs increased moving from the “week” (n = 436) to the “year 

from now” (n = 455) to the “in a year” (n = 515) conditions. The number of feasibility 

beliefs decreased moving from the “week” (n = 251) to the “year from now” (n = 186) 

condition, but increased moving from the “week” to the “in a year” (n = 274) condition 

(see Figures 9 and 10 below).    
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Figure 9. Exercise belief totals by time frame bar chart 

 

Figure 10. Exercise belief totals by time frame line graph 
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moving to the “in a year” (n = 456) condition. The number of feasibility beliefs decreased 

moving from the “week” (n = 204) to the “in a year” (n = 197) to the “year from now” (n 

= 157) condition, but this effect was most apparent between the “week” and the “year 

from now” time conditions (see Figures 11 and 12 below).     

 

Figure 11. Flossing belief totals by time frame bar chart 

 

Figure 12. Flossing belief totals by time frame line graph 

Belief Proportions. Per H1, the prediction that the proportion of desirability 
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was supported. For both flossing and exercise, results indicate proportions of desirability 

relative to the total number of beliefs increased moving from the near to both distant time 

conditions (see Figures 13 and 14, and Table 8 below).  

Per H2, the prediction that the proportion of feasibility (control) beliefs will be 

larger in the near relative to the far time condition was supported. These results also 

indicate proportions of feasibility relative to the total number of beliefs decreased moving 

from the near to both distant time conditions (see Table XXX below). These changes in 

relative proportions were most prominent when moving from the “week” to the “year 

from now” time condition.   
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Figure 13. Relative exercise belief proportions

 

Figure 14. Relative flossing belief proportions 

 Moving from the “week” to the “year from now” to the “in a year” time condition 

produced increases in desirability beliefs of 8% and 2% for exercise and 5% and 4% for 

flossing. This also means feasibility beliefs decreased by these amounts moving from the 

“week” to the “year from now” to the “in a year” time condition (see Table 8 below).    

 

Table 8 

Exercise and Flossing Relative Desirability and Feasibility Belief Proportions 

 Week Year from Now In a Year 

Behavior nD nF N nD/ 
N 

nF/ 
N 

nD nF N nD/ 
N 

nF/ 
N 

nD nF N nD/ 
N 

nF/ 
N 

Exercise 436 251 6
8
7 

.63 .37 455 186 6
4
1 

.71 .29 515 274 7
8
9 

.65 .35 
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Flossing 395 204 5
9
9 

.66 .34 386 157 5
4
3 

.71 .29 456 197 6
5
3 

.70 .30 

*nD = number of desirability beliefs; nF = number of feasibility beliefs; Total = total number of desirability and feasibility beliefs 

  

In addition to effects being smaller moving from the “week” to the “in a year” 

time condition than effects moving to the “year from now” time condition, some 

participants expressed confusion regarding the meaning of getting 2.5 hours of weekly 

moderate exercise “in a year” (see Table 9 below). Many participants appeared to 

interpret “in a year” as “within a year”; for example, one participant mentioned, “And 

after a year, I should be in great shape”. This participant mistakenly thought they were 

being asked what would happen if they met the weekly exercise requirements for a whole 

year, not what would happen if they began meeting the exercise requirements next year. 

Additionally, some other participants explicitly interpreted “in a year” as “a year from 

now”, which was the other distant time frame I tested. For example, one participant 

mentioned, “I can imagine exercising at this same rate a year from now.” 

 

 

 

 

Table 9 

Participant Misunderstanding of “In a Year” Distant Exercise Time Frame  

Belief Type Belief Misunderstanding 
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Behavioral “I think it may be hard at first 
but with weeks of practice, it will 
get easier for me” 

Participant appears to understand 
“in a year” as “within a year” 

Behavioral “And after a year I should be in 
great shape.” 

Participant appears to understand 
“in a year” as “within a year” 

Behavioral “That would be completely do-
able in a year from now”  

Participant explicitly understands 
“in a year” as “a year from now” 

Behavioral “If I were to exercise every day 
for 2.5 hours for a whole year, 
the change that would do for my 
body [would be amazing]” 

Participant appears to understand 
“in a year” as “within a year” 
and thinks the recommendation 
is “per day”, not “per week” 

Behavioral “I can definitely see advantages 
to getting 2.5 hours of exercise 
weekly for a year.” 

Participant appears to understand 
“in a year” as “within a year” 

Behavioral Any exercise is better than no 
exercise, so 2.5 hours a week for 
a year is a positive thing 

Participant appears to understand 
“in a year” as “within a year” 

Behavioral The disadvantages are that it 
would probably be hard to find 
the time to do 2.5 hours every 
day for a whole year since I have 
children. It is a lot of moving 
parts to get 2.5 hours just for 
myself.  

Participant appears to have 
misread the behavioral definition 
and thinks it is 2.5 hours per day 
for a year instead of 2.5 hours 
per week a year from now 

Control “I can imagine exercising at this 
same rate a year from now.” 

Participant explicitly understands 
“in a year” as “a year from now” 

Control “...and it would be easiest if it 
wasn't super hot outside right 
now.” 

Participant appears to understand 
“in a year” as “within a year” 
beginning now 

Control “...and work responsibilities 
would all prevent me from 
getting 2.5 hours of weekly 
moderate exercise a year.” 

Participant appears to 
misunderstand “in a year” as 
“per year” 

 
Because the changes in relative proportions of desirability and feasibility beliefs were 

most prominent moving from the “week” to the “year from now” condition and responses 

indicated some participants were confused by the “in a year” condition phrasing, we will 

move forward in Study 3 with “year from now” as the distant time frame.  
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Secondary Objective: Belief Theme Identification (RQ2)  

 Research Question 2 asked about belief themes underlying exercise and flossing 

behaviors. For exercise in the near (week) time condition, I identified 27 desirability (20 

behavioral and 7 normative) belief themes and 20 feasibility (control) belief themes (see 

Table 10 below). For exercise in the distant (year from now) time condition, I identified 

33 desirability (25 behavioral and 8 normative) belief themes and 23 feasibility (control) 

belief themes.  

Table 10  

Exercise Desirability and Feasibility Themes by Time Frame 

Desirability Feasibility 

Week Year from Now Week Year from Now 

Be able to move my 
body easier 

Be a role model  Being busy  Being tired  

Be sore  Be more confident Being out of shape  Being busy 

Be strong  Be more social  Being sick  Being in better shape  

Eat better Be physically healthy Being sore  Being sick  

Have a healthy heart Be sore  Being stressed Being stressed 

Have less time for 
other things  

Be stronger  Being tired Creating an exercise 
plan  

Have more confidence  Be the person I want to 
be  

Creating a routine or 
schedule  

Eating better  

Have more energy Eat healthy Disliking exercise Exercising with family  

Have others join me Feel better Having a fitness 
tracker or app  
  

Finding ways to 
exercise I enjoy  

Improve my fitness Have a goal for next 
year 

Having a flexible work 
schedule  

Having a reminder  
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Improve  my physical 
health 

Have a healthy future  Having a home gym  Having access to a 
gym I like  

Improve my quality of 
life 

Have a healthy heart  Having access to a 
gym 

Having an exercise 
buddy  

Injure myself  Have less time for 
other things  

Having an exercise 
buddy 

Having an injury 

Look better  Have more energy  Having an injury Having family 
obligations  

Lose weight  Improve my fitness Having family 
obligations 

Having more energy  

Make my health 
condition(s) worse  

Improve my mental 
health  

Having more free time  Having more free time  

Make this week the 
start of a long-term 
exercise routine  

Improve my quality of 
life  

Having more money  Having more money  

Prevent myself from 
getting sick  

Injure myself  Having music to 
exercise to  

Having to work 

Sleep better  Look better Having to work  Needing to buy 
exercise clothes/shoes  

Upset my current 
exercise routine 

Lose weight Rainy weather Rainy weather  

My close friends Need to purchase 
exercise clothes/shoes  

 Setting a goal  

My family Prevent health 
problems  

 Starting earlier than a 
year from now  

My doctor or 
healthcare provider 

Push myself too hard   The cost 

My workout group Sleep better    

My coworkers Sweat   

My significant other 
(i.e. boyfriend, 
girlfriend, husband, 
wife)  

My close friends   
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My health insurance 
company 

My family   

 My doctor or 
healthcare provider  

  

 My personal trainer    

 My coworkers    

 My significant other 
(i.e. boyfriend, 
girlfriend, husband, 
wife)  

  

 My health insurance 
company  

  

 My neighbors    

 

For flossing in the near (week) time condition, I identified 31 desirability (25 

behavioral and 6 normative) belief themes and 22 feasibility (control) belief themes (see 

Table 11 below). For flossing in the distant (year from now) time condition, I identified 

18 desirability (12 behavioral and 6 normative) belief themes and 18 feasibility (control) 

belief themes. 

Table 11  

Flossing Desirability and Feasibility Themes by Time Frame 

Desirability Feasibility 

Week Year from Now Week Year from Now 

Be healthy  Have a better smile  Being afraid of gum 
disease 

Access to dental care 

Break my fillings Be healthier  Being afraid of hurting 
your mouth 

Being busy 
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Chip a tooth Be stressed  Being away from home  Being tired 

Enhance tooth gaps Feel good about myself  Being busy Creating a habit or 
routine 

Feel fresh and clean  Have better oral health  Bleeding gums Having a convenient 
place to floss 

Feel good mentally  Have healthy dental 
habits  

Doing it before or after 
brushing my teeth 

Having a history of 
tooth problems  

Feel good physically  Have less time for other 
things  

Feeling like I have a 
clean mouth 

Having a my dentist 
recommend it  

Have bleeding gums Have to visit the dentist 
less  

Flossing with other 
people 

Having family 
obligations 

Have good breath  Hurt my gums Having a flossing 
routine or schedule 

Having floss when I 
need it  

Have good oral hygiene  Make this a goal Having a place to floss  Having good teeth 
already 

Have healthy teeth  Prevent tooth and gum 
problems  

Having extra time Having reminders 

Have less time to do 
other things 

Spend money Having family 
obligations 

Having to buy floss 

Have sore gums My close friends  Having floss on hand Having to buy floss 

Have to buy floss My family  Having floss visible 
where I'd use it 

More pleasant dentist 
visits  

Have to change my 
routine 

My doctor or 
healthcare provider 

Having good teeth Not feeling motivated 

Have white teeth  My personal trainer Having reminders Not having a set 
schedule 

Healthy gums  My coworkers Having to work Rearranging my 
morning or evening 
ritual 

Maintain a healthy 
routine  
  

My significant other 
(i.e. boyfriend, 
girlfriend, husband, 

Knowing I'm going to 
be kissing  someone  

Using a floss pik or 
water pik 
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wife)  

Make my dentist happy   My health insurance 
company 

Knowing I'm 
preventing tooth 
problems 

 

Not have to go to the 
dentist 

My neighbors Not having to go to the 
dentist as  often  

 

Prevent tooth problems   Using a floss pik or 
water pik 

 

Protect my gums and 
teeth  

 Using conventional 
string floss 

 

Remove food particles     

Save money     

Spend money    

My close friends    

My family    

My doctor or 
healthcare provider 

   

My workout group    

My coworkers    

My significant other 
(i.e. boyfriend, 
girlfriend, husband, 
wife)  

   

My health insurance 
company 
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Discussion 

Primary Objective: Time Frame Effects 

Belief Totals. The two distant time frames differentially affected the number of 

salient desirability and feasibility beliefs generated for both exercise and flossing. For 

both exercise and flossing, the “in a year” phrasing of the distant time frame produced the 

expected increase in desirability beliefs, but the “year from now” phrasing produced the 

expected decrease in feasibility when moving from the near time condition. Thus, time 

frame phrasing affects the size of the semantic network primed when thinking about 

exercise or flossing. More desirability beliefs would be indicative of a high construal 

level and more feasibility beliefs would be indicative of a low construal level. This means 

that time frame phrasing affects the levels at which exercise and flossing are construed. 

This also means that exercising (or flossing) “this week”, “a year from now”, and “in a 

year” could all be different behaviors. We know that behaviors that differ in their time 

components are different behaviors because they are associated with different beliefs. If 

different desirability and feasibility belief totals for the distant time frames indicate that 

different beliefs were primed across time frames, this would provide evidence that 

exercising or flossing “a year from now” and “in a year” are different behaviors even 

though they are both distant future behaviors.  

I did not examine belief themes for the “in a year” time component in this study 

and can therefore not compare belief themes across distant time frames, but I did examine 

belief themes for the “this week” and “a year from now” time conditions and a quick 

comparison indicates beliefs do differ across these time frames. For exercise, in addition 

to the fifteen duplicate behavioral beliefs across time frames, there were also beliefs in 
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the near (5) and distant (10) time conditions that were different. In addition to the six 

duplicate normative beliefs across time frames, there were also beliefs in the near (1) and 

distant (2) time conditions that were different. In addition to the 13 duplicate control 

beliefs across time frames, there were also beliefs in the near (7) and distant (10) time 

conditions that were different. This pattern of duplicate and differing beliefs across time 

frames applies to flossing as well.  

Though a belief theme comparison across both distant time conditions is needed 

to help me discern whether each was associated with different beliefs, I would expect this 

to be true given that beliefs differed between the “this week” and “in a year” time 

conditions. If exercising or flossing “in a year” are different behaviors than exercising or 

flossing “a year from now” and are thus associated with different beliefs, this would 

indicate semantic network priming is a very sensitive mechanism. I would expect belief 

differences between a near and distant time frame, but not necessarily between two 

“year” distant time frames.   

Consistent with findings from the first exploratory belief elicitation study (see 

Chapter 2), desirability beliefs outnumbered feasibility beliefs for both exercise and 

flossing regardless of time condition. This is likely not due to the inclusion of normative 

beliefs as desirability concerns in this study, as desirability beliefs outnumbered 

feasibility beliefs across time frames in the previous study where normative beliefs were 

excluded. One possible explanation for this is that health messages often focus on the 

desirability aspects of health behaviors (i.e. why one should engage in them) and not the 

feasibility aspects of health behaviors (i.e. how one should engage in them). Thus, due to 

repeated exposure to desirability-focused health messages, recipients are perhaps more 



   86 

likely to think about health behaviors in terms of desirability than feasibility 

considerations.   

Though the findings that the numbers of desirability and feasibility beliefs differ 

by time component phrasing is interesting, belief totals tell us nothing about the relative 

importance of desirability and feasibility beliefs. An additive increase in desirability 

beliefs, for example, may or may not indicate their importance relevant to the total 

number of all beliefs generated. Desirability beliefs can decrease in number but increase 

in proportion when moving from the near to distant time frames. Thus, it is more useful 

to examine the relative proportion of desirability beliefs because a proportion gives us 

more information – it gives us context through which we can judge relative importance of 

desirability beliefs. An increase in the proportion of desirability beliefs relative to the 

total number of all beliefs generated moving from the near to distant time conditions, for 

example, would indicate that more desirability beliefs were primed in the distant time 

conditions. This is important because our decision-making processes are based on primed 

(i.e. salient) beliefs. Thus, going back to our example, desirability beliefs would appear 

most relevant for distant future decisions.    

Belief Proportions. Belief proportions indicate support for the predictions that 

the proportion of desirability (behavioral/normative) beliefs would be larger and the 

proportion of feasibility (control) beliefs would be smaller in the distant relative to the 

near time conditions. These changes in relative proportions were greatest when moving 

from the “week” to the “year from now” time condition and were not behavior-specific. 

This means that the relative importance of desirability beliefs increased and the relative 

importance of feasibility beliefs decreased when participants thought about exercising or 
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flossing later rather than sooner. Desirability beliefs being relatively more important for 

distant behaviors and feasibility beliefs being relatively more important for near 

behaviors can be explained by construal level propositions. We know that near behaviors 

are construed at a low level characterized by feasibility concerns and distant behaviors 

are construed at a high level characterized by desirability concerns (Trope & Liberman, 

2003; Liberman, Trope, & Stephan, 2007). Consistent with the present study’s findings, 

previous research has found time frame systematically affects the salience of desirability 

and feasibility beliefs, such that desirability beliefs are dominant when thinking about 

distant future behaviors and feasibility beliefs are dominant when thinking about near 

future behaviors (Lutchyn & Yzer, 2011).   

Secondary Objective: Belief Theme Identification 

The number and nature of belief themes differed by time frame for both exercise 

and flossing. For exercise, the number of desirability and feasibility belief themes 

increased moving from the near to distant time condition. This means participants were 

thinking about exercise more similarly in the near time condition than in the distant time 

condition. For flossing, the number of desirability and feasibility belief themes decreased 

moving from the near to distant time frame. This means participants were thinking more 

similarly in the distant condition than in the near time condition. The flossing findings are 

consistent with the construal level proposition that distant behaviors are construed at a 

higher level because we typically have less information about distant behaviors and near 

behaviors are construed at a lower level because we typically have more information 

about near behaviors (Liberman, Trope, & Stephan, 2007). Beliefs reflect the information 
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we have about a behavior; therefore, fewer beliefs would indicate less information and 

more beliefs would indicate more information.  

For both exercise and flossing, some of the belief themes were the same across 

time conditions and some were different. As I discussed above, this confirms the 

reasoned action proposition that behaviors with different time components are different 

behaviors because they are associated with different beliefs (i.e. exercising or flossing 

“this week” is a different behavior from exercising or flossing “a year from now”).   

I have shown that for exercise and flossing desirability beliefs become relatively 

more important and feasibility beliefs become relatively less important as temporal 

distance increases, but I now need to test whether this relative importance of desirability 

and feasibility considerations matters for intention formation.   
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CHAPTER 4: Study 3 Quantitative Intention Survey 

To culminate my study of the effects of temporal distance on intention formation 

in this dissertation, I will test the influence of desirability (attitude and perceived norm) 

and feasibility (perceived behavioral control) considerations on intention. Specifically, I 

seek to test whether attitudes and perceived norms will be stronger predictors of intention 

when a behavior is defined in distant compared to near future terms and whether 

perceived behavioral control will be a stronger predictor of intention when a behavior is 

defined in near compared to distant future terms.  

High-level construals characterized by desirability concerns become more 

influential and low-level construals characterized by feasibility concerns become less 

influential in determining preferences (such as preferences for a given behavior; 

behavioral intention) as temporal distance increases (Trope & Liberman, 2003). Thus, I 

expect attitudes and perceived norms (H3) to be more influential for intention formation 

in a distant time condition relative to a near time condition. I also expect perceived 

behavioral control (H4) to be more influential in a near relative to a distant time 

condition. These predictions are outlined as the following hypotheses (Table 12): 

Table 12 

Hypotheses 

3 H3 Attitudes and perceived norms will be stronger predictors of 
intention in the distant relative to the near time condition  

3 H4 Perceived behavioral control will be a stronger predictor of 
intention in the near relative to the distant time condition 
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Methods 

The present study is a single factor (week or year) between-subjects experiment. 

The primary health behavior of interest in the present study is exercise. Data on flossing 

were collected as well so I can speak to the possibility of behavior-specific effects. These 

health behaviors were chosen because participants had the greatest mean number of 

salient beliefs about them in Study 1.  

Design 

In this study, participants responded to questions about two health behaviors 

(exercise and flossing) framed in one of two time conditions (this week vs. a year from 

now). As in both previous studies, based on U.S. government recommendations (CDC, 

2016b; ODPHP, 2017), exercise and flossing were defined as: “getting 2.5 hours of 

moderate exercise per week” [this week vs. a year from now] and “flossing your teeth 

daily” this week vs. a year from now]”. These recommendations apply to all adults aged 

18 and older. 

Findings from Study 2 indicated several salient behavioral, normative, and control 

belief themes for both near and distant time conditions of exercise and flossing. The 

salient behavioral, normative, and control belief themes identified for these behaviors 

were added to this survey (in the form of closed-ended questions on 7-point Likert-type 

scales) so they could be correlated with behavioral intention (see Appendix C). 

Participants and Procedure 

To qualify for this study, participants had to be at least 18 years old, U.S. 

residents, and non-professional survey takers. All participants met these criteria and thus 
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none were excluded from analysis. Participants (N = 300; n = 150 per time condition2) 

were made aware of the study through Amazon’s Mechanical Turk study participant 

database and paid $0.50 each for their time.  

Through MTurk’s settings, I was able to exclude non-U.S. residents and 

professional survey takers. Non-U.S. residents were automatically identified and 

excluded based on IP address. Additionally, “high performing” participants who have 

“demonstrated excellence across a wide range” of studies are considered “Mechanical 

Turk Masters” by MTurk, their professional survey taker certification. Researchers have 

the capability of excluding these in the study launch settings. Participants who completed 

any of my previous dissertation studies were automatically excluded via the survey-

embedded code as well. If participants qualified, they were able to view and sign 

themselves up for the survey.   

Once in the survey, participants consented to be part of the study and certified that 

they were at least 18 years old. Participants were told that they would be completing a 

study on “adults’ thoughts about exercise and teeth flossing” and were randomly assigned 

to one time condition (“this week” vs. “a year from now”). I told participants which 

health behaviors they would be answering questions about up front in the present study, 

unlike in the previous study, because the behaviors were not randomized and every 

participant saw both behaviors. Thus, there was no worry of priming thoughts about 

unrelated health behaviors. Participants then answered questions about both exercise and 

                                                
2 There were only 300 participant slots available in MTurk, but 302 participants in this study. This indicates multiple survey attempts 
by one or two participants. I programmed MTurk so that the survey link became unavailable once participation was complete to limit 
duplicate responses. I carefully assessed the data, but could not confidently identify and eliminate any duplicate responses. Thus, I 
moved forward with 302 participants (N = 146 in the “year” condition and N = 156 in the “week” condition).  
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flossing, in that order. Exercise and flossing were both included because two behaviors 

allow me to speak to the possibility that time frame effects are behavior-specific. The 

order of these behaviors was not randomized because I would have needed a sample size 

twice as large, which funding did not allow. Thus, each participant either answered 

questions about exercise and flossing in the “week” condition or in the “year” condition.  

Instrument 

The online survey instrument was programmed with the University of 

Minnesota’s Qualtrics online survey software. The University of Minnesota’s Liberal 

Arts Technologies and Innovation Services (LATIS) assisted in the programming of the 

survey. 

Participants were first made aware of the study procedures, confidentiality, 

voluntary nature of the study, and the risks and benefits of being in the study. They were 

also given the contact information for the researcher should they have any questions prior 

to consenting to participate. Then, participants were asked to indicate their consent to 

participate by checking the “yes” or “no” box at the bottom of the form. They were also 

asked to certify that they met the inclusion criteria for each study by checking the “yes” 

or “no” box at the bottom of the form. If they did not consent to participate, they were 

automatically exited from the study. If they did consent to participate and certified that 

they met the inclusion criteria, they were then thanked for agreeing to participate and 

brought to the demographic questions. 

Participants were first asked a set of demographic questions (i.e. age, sex, weight, 

height, and race/ethnicity). They were then told about the exercise recommendation: “It is 

recommended that an adult get at least 2.5 hours of moderate-intensity exercise per week 
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(i.e. hiking, walking, running, biking, swimming, weight training, or any other moderate-

level intensity activity you enjoy)”. After the exercise recommendation, participants were 

primed with a time scenario:  

“For the purpose of this survey, we ask that you imagine yourself [this week vs. a 

year from now]. Think about your life [this week vs. a year from now]. What 

will it be like? Please answer the following questions about getting at least 2.5 

hours of moderate exercise [this week vs. a year from now]. In answering these 

questions, it does not matter if you already are or are not exercising.” 

Though the exercise recommendation is “per week”, this phrasing was only 

included in the exercise question stem so as not to accidentally prime low-level 

construals in participants. Priming a low-level construal in both near and distant time 

conditions would likely obscure true time frame effects on intention formation.  

Once primed with their time scenario, participants were asked sets of closed-

ended questions about intention, attitude, perceived norms, perceived behavioral control, 

as well as behavioral, normative, and control beliefs. All these questions were assessed 

on 7-point semantic differential or Likert-type scales. These questions were developed in 

accordance with Reasoned Action approach survey recommendations3 (Fishbein & 

Ajzen, 2010; Ajzen & Fishbein, 1980; See Appendix C).  

After answering questions about exercise, participants were primed with the 

flossing recommendation (“It is recommended that an adult floss their teeth once per 

day”) and presented with the flossing-specific questions. The direct measures of 

                                                
3 In addition, data on self-reported current health behaviors (exercise, sleep, and fruit and vegetable consumption), health locus of 
control, values, personal relevance, need for cognition, and future consequence orientation were collected. These are not relevant for 
the objectives of the study reported here and will therefore not be considered further. 



   94 

intention, attitude, perceived norm, and perceived behavioral control were the same as the 

exercise-specific measures, but pertained to flossing. The behavioral, normative, and 

control belief measures were the same as the exercise-specific measures, but contained 

flossing belief themes for each time frame culled from the previous belief elicitation 

study (see Table 11 on pages 78-80).  

Intention. To measure behavioral intention, I asked: “how likely is it that you 

will get at least 2.5 hours of moderate exercise [this week vs. a year from now]” and “I 

intend to get at least 2.5 hours of moderate exercise [this week vs. a year from now]” (1 

= very unlikely, 7 = very likely). Scores were averaged to compute an intention scale.  

Reliability analysis indicated these two items scaled well for exercise (r = 0.919) and 

flossing (r = 0.914).  

Behavioral beliefs. To measure behavioral beliefs, I asked: “How likely is it that 

the following would happen to you if you got 2.5 hours of moderate exercise [this week 

vs. a year from now]? I would: …” followed by the beliefs presented in Table 13 below 

(1 = very unlikely, 7 = very likely).  

Table 13  

Exercise Behavioral Beliefs in the Week and Year Time Conditions 

Week Year from Now 

Be sore Be sore 

Be strong Be stronger 

Eat better Eat healthy 

Have more confidence Be more confident 

Have a healthy heart Have a healthy heart 
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Have less time for other things Have less time for other things 

Have more energy Have more energy 

Improve my fitness Improve my fitness 

Improve my quality of life Improve my quality of life 

Injure myself Injure myself 

Look better Look better 

Lose weight Lose weight 

Prevent myself from getting sick Prevent health problems 

Sleep Better Sleep better 

Improve my physical health Be physically healthy 

Be able to move my body easier Be a role model 

Have others join me Be more social 

Make my health condition(s) worse Be the person I want to be 

Make this week the start of a long-term 
exercise routine Feel better 

Upset my current exercise routine Have a goal for next year 

 Have a healthy future 

 Improve my mental health 

 Need to purchase exercise clothes/shoes 

 Push myself too hard 

 Sweat 
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Attitude. To measure instrumental attitude, I asked: “My getting at least 2.5 

hours of moderate exercise [this week vs. a year from now] would be:…” followed by 

the sematic differentials below.  

extremely bad---extremely good 

extremely foolish---extremely wise 

extremely negative---extremely positive 

extremely harmful---extremely beneficial 

extremely unnecessary---extremely necessary 

Scores were averaged to compute an instrumental attitude scale. Reliability analysis 

indicated these five items scaled well for exercise (Cronbach’s alpha = 0.916) and 

flossing (Cronbach’s alpha = 0.910).  

To measure experiential attitude, I asked: “My getting at least 2.5 hours of 

moderate exercise [this week vs. a year from now] would be:…” followed by the 

semantic differentials below. 

extremely unenjoyable---extremely enjoyable 

extremely stressful---extremely relaxing 

extremely unpleasant---extremely pleasant 

extremely difficult---extremely easy 

Scores were averaged to compute an experiential attitude scale. Reliability analysis 

indicated these four items scaled well for exercise (Cronbach’s alpha = 0.884) and 

flossing (Cronbach’s alpha = 0.899). 

Normative beliefs. To measure normative beliefs, I asked participants: “How do 

you think the following people or organizations would feel about you getting at least 2.5 
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hours of exercise [this week vs. a year from now]? They would:…” followed by the 

beliefs presented in Table 14 below (1 = strongly disapprove, 7 = strongly approve). 

 

 

Table 14  

Exercise Normative Beliefs in the Week and Year Time Conditions 

Week Year from Now 

My close friends My close friends 

My family My family 

My doctor or healthcare provider My doctor or healthcare provider  

My workout group My personal trainer  

My coworkers My coworkers  

My significant other (i.e. boyfriend, 
girlfriend, husband, wife)  

My significant other (i.e. boyfriend, 
girlfriend, husband, wife)  

My health insurance company My health insurance company  

 My neighbors  

 

Perceived norm. To measure descriptive norm, I asked: “How many of the 

people most important to you do you think will get at least 2.5 hours of moderate exercise 

[this week vs. a year from now] themselves? If you are not sure, make your best guess” 

(1 = none of them, 7 = all of them). 

And to measure injunctive norm, I asked: “How do you think most people 

important to you would feel about you getting at least 2.5 hours of moderate exercise 
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[this week vs. a year from now]? They would:…” (1 = strongly disapprove, 7 = strongly 

approve).  

Control beliefs. To measure control beliefs, I asked: “To what extent would each 

of these situations make exercising for 2.5 hours [this week vs. a year from now] more 

difficult or easier for you?” followed by the beliefs presented in Table 15 below (1 = 

more difficult for me. 7 = easier for me).  

Table 15 

 Exercise Control Beliefs in the Week and Year Time Conditions 

Week Year from Now 

Being busy Being busy 

Being sick Being sick 

Being stressed Being stressed 

Being tired Being tired 

Creating a routine or schedule Creating an exercise plan 

Having access to a gym Having access to a gym I like 

Having an exercise buddy Having an exercise buddy 

Having an injury Having an injury 

Having family obligations Having family obligations 

Having more free time Having more free time 

Having more money Having more money 

Having to work Having to work 

Rainy weather Rainy weather 

Being sore Eating better 



   99 

Having a home gym Exercising with family 

Disliking exercise Finding ways to exercise I enjoy 

Having a fitness tracker or app Having a reminder 

Having a flexible work schedule Having more energy 

Having music to exercise to Needing to buy exercise clothes/shoes 

Being out of shape Setting a goal 

 Starting earlier than a year from now 

 The cost 

 Being in better shape 

 

Perceived behavioral control. To measure perceived capacity, I asked: “There 

can be a variety of obstacles to your getting at least 2.5 hours of moderate exercise [this 

week vs. a year from now]. Even in the face of such obstacles, how sure are you that if 

you really wanted to you can get at least 2.5 hours of moderate exercise [this week vs. a 

year from now]?” (1 = completely sure I cannot, 7 = completely sure I can).   

To measure perceived autonomy, I asked: “My getting 2.5 hours of moderate 

exercise [this week vs. a year from now] would be:…” (1 = not under my control, 7 = 

under my control; 1 = not up to me, 7 = up to me). Scores were averaged to compute a 

perceived autonomy scale. Reliability analysis indicated these two items scaled well for 

exercise (r = 0.821) and flossing (r = 0.826). 

Data Analysis  

SPSS 25 was used for all analyses. To test whether time frame influences the 

relative importance of attitudes, perceived norms, and perceived behavioral control, I first 
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tested model fit to confirm that collectively, attitudes, perceived norms, and perceived 

behavioral control explain intention in both time conditions. To do this, I used regression 

models with intention as the outcome variable and the proximal determinants as the 

predictor variables, i.e., experiential attitude, instrumental attitude, injunctive norms, 

descriptive norms perceived autonomy and perceived capacity. Four regression models 

were run (one for each time condition of exercise and flossing) and the R2 values were 

compared across time frames. This is an important first step: If the six variables that 

theoretically explain intention would not do so in my data, then there would be little use 

to continue with tests of the relative importance of each determinant variable.  

Next, I inspected the results from these regression analyses to determine 

associations between intention and attitudes, perceived norms, and perceived behavioral 

control. To test whether attitudes and perceived norms (desirability considerations) are 

stronger predictors of intention in the distant relative to the near time condition (H3) and 

whether perceived behavioral control was a stronger predictor of intention in the near 

relative to the distant time condition (H4), the regression coefficients and their 

significance levels were compared across time frames. Standardized regression 

coefficients will show the mean change in intention for every one-unit change in each 

proximal determinant (accounting for all the other predictors in the model). Thus, a larger 

regression coefficient for attitude in the distant relative to near time condition, for 

example, would denote attitude matters more for intention formation in the distant 

relative to near time condition.      

Results 

Participant Characteristics 
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Participants were predominantly White, women, and an average age of 35-38 

years. Though there were more women than men participants, this was true of both time 

conditions (see Table 16 below).   

 

 

Table 16 

Participant Characteristics     
Characteristic Time 

Condition 
Participants (N) Min Mean Max 

Age This Week 156 19 35.55 67 

 Year from 
Now 

146* 18 37.67 81 

      

 Time 
Condition 

Label Frequenc
y 

Percent  

Sex This Week Male 65 41.7  

  Female 91 58.3  

 Year from 
Now 

Male 53 36.3  

  Female 93 63.7  

      

Ethnicity This Week White/Caucasian 118 75.6  

  Black/African American 15 9.6  

  American Indian/Alaska 
Native 

2 1.3  

  Asian/Asian American 12 7.7  

  Native Hawaiian/Pacific 
Islander 

0 0  

  Latino/Hispanic 5 3.2  

  Other** 4 2.6  
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 Year from 
Now 

White/Caucasian 110 75.3  

  Black/African American 12 8.2  

  American Indian/Alaska 
Native 

1 0.7  

  Asian/Asian American 11 7.5  

  Native Hawaiian/Pacific 
Islander 

0 0  

  Latino/Hispanic 11 7.5  

  Other*** 1 0.7  
*There were only 300 participant slots, indicating one or two duplicate participants. **These participants described themselves as 

“Biracial”, “Latino/Portuguese”, “Multiracial”, and “White Hispanic”. ***This participant described themselves as “Mixed race”.  

Descriptive Statistics 

 Tables 17-20 present correlations, means and standard deviations of intention, 

instrumental and experiential attitude, injunctive and descriptive norms, and perceived 

autonomy and capacity for exercise and flossing in the week and year time conditions. 

The Exercise-Week results show inter-item correlations between -0.06 (descriptive norm 

and perceived autonomy) and 0.62 (instrumental attitude and perceived autonomy). Of 

the determinants of intention, perceived capacity (0.61) was the most strongly correlated 

with intention. Additionally, means ranged from 3.46 (descriptive norm) to 5.93 

(instrumental attitude).  

Table 17 

Descriptive Statistics: Correlations, Means and Standard Deviations for Exercise Data in 
the Week Condition 

   Correlations  Dispersion  
 I-Att E-Att IN DN Cap Aut  M* SD n** 

Behavioral intention  
(BI) 

.30 .52 .10 .21 .61 .38  4.61 2.20 156 

 Instrumental attitude  
(I-Att) 

 .54 .58 -.07 .41 .62  5.93 1.14 155 

Experiential attitude  
(E-Att) 

  .30 .09 .40 .35  4.76 1.45 155 
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Injunctive norm  
(IN) 

   .14 .27 .47  5.76 1.41 156 

Descriptive norm  
(DN) 

    .09 -.06  3.46 1.45 156 

 Perceived capacity 
(Cap) 

     .61  5.42 1.69 156 

Perceived autonomy 
(Aut) 

       5.86 1.39 155 

Note. * Means are relative to scales ranging from 1 (negative; weak) to 7 (positive; strong). ** 
Numbers vary slightly because of occasional missing data. 
 
 The Exercise-Year results show inter-item correlations between 0.06 

(instrumental attitude and descriptive norm; descriptive norm and perceived autonomy) 

and 0.62 (instrumental attitude and perceived autonomy). Perceived capacity (0.59) was 

the most strongly correlated determinant of intention. Additionally, means ranged from 

4.01 (descriptive norm) to 6.12 (perceived autonomy). 

Table 18 

Descriptive Statistics: Correlations, Means and Standard Deviations for Exercise Data in 
the Year Condition 

   Correlations  Dispersion  

 I-Att E-Att IN DN Cap Aut  M* SD n** 

Behavioral intention  
(BI) 

.38 .37 .41 .28 .59 .39  5.71 1.53 146 

 Instrumental attitude  
(I-Att) 

 .54 .40 .06 .38 .77  6.09 1.10 146 

Experiential attitude  
(E-Att) 

  .40 .34 .42 .53  5.18 1.32 145 

Injunctive norm  
(IN) 

   .20 .54 .45  5.92 1.30 146 

Descriptive norm  
(DN) 

    .36 .06  4.01 1.52 146 

 Perceived capacity  
(Cap) 

     .50  5.74 1.38 146 

Perceived autonomy 
(Aut) 

       6.12 1.12 146 

Note. * Means are relative to scales ranging from 1 (negative; weak) to 7 (positive; strong). ** 
Numbers vary slightly because of occasional missing data. 
 
 The Flossing-Week results show inter-item correlations between -0.003 

(descriptive norm and perceived autonomy) and 0.60 (instrumental attitude and injunctive 

norms). Perceived capacity (0.53) was the most strongly correlated determinant of 
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intention. Additionally, means ranged from 4.35 (descriptive norm) to 6.38 (perceived 

autonomy). 

 

 

 

Table 19 

Descriptive Statistics: Correlations, Means and Standard Deviations for Flossing Data in 
the Week Condition 

   Correlations  Dispersion  

 I-Att E-Att IN DN Cap Aut  M* SD n** 

Behavioral intention  
(BI) 

.35 .37 .25 .37 .53 .13  4.85 2.20 156 

 Instrumental 
attitude  
(I-Att) 

 .41 .60 .21 .38 .57  6.13 1.04 154 

Experiential attitude 
 (E-Att) 

  .23 .25 .32 .18  4.86 1.46 155 

Injunctive norm  
(IN) 

   .19 .44 .45  6.12 1.24 156 

Descriptive norm  
(DN) 

    .29 -.003  4.35 1.67 156 

 Perceived capacity 
(Cap) 

     .32  5.77 1.63 156 

Perceived autonomy 
(Aut) 

       6.38 1.05 155 

Note. * Means are relative to scales ranging from 1 (negative; weak) to 7 (positive; strong). ** 
Numbers vary slightly because of occasional missing data. 
 
 The Flossing-Year results show inter-item correlations between 0.13 (descriptive 

norm and perceived autonomy) and 0.60 (instrumental attitude and injunctive norms). 
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Experiential attitude (0.58) was the most strongly correlated determinant of intention. 

Additionally, means ranged from 4.85 (descriptive norm) to 6.52 (perceived autonomy). 

Table 20 

Descriptive Statistics: Correlations, Means and Standard Deviations for Flossing Data in 
the Year Condition 

   Correlations  Dispersion  

 I-Att E-Att IN DN Cap Aut  M* SD n** 

Behavioral intention  
(BI) 

.52 .58 .38 .54 .48 .32  5.36 1.86 146 

 Instrumental attitude  
(I-Att) 

 .44 .60 .27 .48 .74  6.35 0.92 143 

Experiential attitude  
(E-Att) 

  .33 .39 .33 .24  5.06 1.65 145 

Injunctive norm  
(IN) 

   .41 .38 .41  6.11 1.15 146 

Descriptive norm  
(DN) 

    .35 .13  4.85 1.67 146 

 Perceived capacity 
 (Cap) 

     .47  6.11 1.25 146 

Perceived autonomy  
(Aut) 

       6.52 0.83 146 

Note. * Means are relative to scales ranging from 1 (negative; weak) to 7 (positive; strong). ** 
Numbers vary slightly because of occasional missing data. 
 
 For both exercising and flossing, means of intention and its predictors tend to 

increase moving from the near to distant time condition. Additionally, it is worth noting 

that there are a number of instances where predictor means are quite high and their 

standard deviations quite low. For example, mean flossing perceived autonomy is 6.52 

with a standard deviation of 0.83. High means coupled with low standard deviations 

indicate these predictors are mathematically unlikely to have strong regression 

coefficients.   

Regression Results 

Table 21 shows that instrumental and experiential attitude, injunctive and 

descriptive norms, and perceived autonomy and capacity explained large proportions of 
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variance in intention in exercise and flossing behaviors in both the week and year time 

conditions. Interestingly, whereas for exercise R-squared was larger in the week 

condition (.51) than in the year condition (.40), for flossing R-squared was smaller in the 

week condition (.39) than in the year condition (.55). It is not immediately clear why 

these proportions of explained variance vary between the time conditions and behaviors, 

yet it should be noted that in an absolute sense, all four proportions of explained variance 

in intention were large.   

Table 21  

Explaining Intention to Exercise and Floss in the Week and Year Conditions: Regression 
Results 

 Exercise Flossing 
Explanatory variables Week Year Week Year 
Instrumental attitude -.03 .19 .19* .35** 
Experiential attitude  .37*** .05 .16* .29*** 
Injunctive norm -.17* .07 -.07 -.07 
Descriptive norm .16* .07 .20** .31*** 
Perceived capacity .46*** .47*** .41*** .20** 
Perceived autonomy .08 -.06 -.11 -.11 

R2 .51 .40 .39 .55 
N 156 146 156 146 

Note. = Coefficients are standardized regression coefficients (β). *P ≤ 0.05; **P ≤ 0.01; *** P ≤ 0.001 

 With respect to the extent to which of the determinant variables (i.e., instrumental 

and experiential attitude, injunctive and descriptive norms, and perceived autonomy and 

capacity) explained intention, it is useful to interpret the findings for each behavior 

separately.    

Exercise. In the week condition, intention to exercise was primarily a function of 

experiential attitude and perceived capacity. In the year condition, intention to exercise 

was solely a function of perceived capacity. 
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In contrast to expectations, the predictive power of the attitudinal variables did 

not increase from the week to the year condition, and neither did the predictive power of 

the control variables decrease from the week to year conditions.  

Flossing. In the week condition, intention to floss was primarily a function of 

perceived capacity, and to lesser extent of instrumental attitude, experiential attitude and 

descriptive norms. In the year condition, intention to floss was primarily a function of 

instrumental attitude, experiential attitude and descriptive norms, and to lesser extent of 

perceived capacity. 

In support of expectations, the predictive power of the attitudinal variables 

increased from the week to the year condition, and the predictive power of perceived 

capacity (but not perceived autonomy) decreased from the week to year conditions.  

Additional Analyses: Valence 
 
 I have thus far focused my attention on time frame effects on the strength of 

association between behavioral intention and its determinants. As the descriptive 

statistics reported on in Tables 17-20 suggested, it is additionally possible that time frame 

affects the valence of perceptions. To test this possibility, I compared mean attitude, 

perceived norm, and perceived behavioral control levels across time frames.   

To test the statistical significance of these mean differences, I used independent 

samples t-tests. For exercise, these t-tests indicated statistically significantly higher 

means in the year condition than in the week condition for intention (5.7055 vs. 4.6090; 

p=0.000), experiential attitude (5.1845 vs. 4.7565; p=0.008), and descriptive norms (4.01 

vs. 3.46; p=0.001: see Table 22 below).  

Table 22 
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Means, Standard Deviations, and Mean Differences for Exercise Data in the Week and 
Year Conditions 

 Week                               Year   

 M* SD n**  M* SD n**  t p 
Behavioral intention 

 (BI) 
4.61 2.21 156  5.71 1.52 146  5.05 .000 

 Instrumental attitude  
(I-Att) 

5.93 1.14 155  6.09 1.10 146  1.24 .216 

Experiential attitude 
 (E-Att) 

4.76 1.45 155  5.18 1.32 145  2.67 .008 

Injunctive norm  
(IN) 

5.76 1.41 156  5.92 1.30 146  1.03 .302 

Descriptive norm  
(DN) 

3.46 1.45 156  4.01 1.52 146  3.23 .001 

 Perceived capacity  
(Cap) 

5.42 1.69 156  5.74 1.38 146  1.79 .075 

Perceived autonomy  
(Aut) 

5.86 1.39 155  6.12 1.12 146  1.74 .084 

Note. * Means are relative to scales ranging from 1 (negative; weak) to 7 (positive; strong). ** 
Numbers vary slightly because of occasional missing data. 
 

For flossing, these t-tests indicated statistically significantly higher means in the 

year condition than in the week condition for intention (5.3562 vs. 4.8462; p=0.030), 

perceived behavioral control - capacity (6.11 vs. 5.77; p=0.042), and descriptive norms 

(4.85 vs. 4.35; p=0.001: see Table 23 below). 

Table 23 

Means, Standard Deviations, and Mean Differences for Flossing Data in the Week and 
Year Conditions 

 Week                               Year   

 M* SD n**  M* SD n**  t p 
Behavioral intention  

(BI) 
4.85 2.20 156  5.36 1.86 146  2.18 .030 

 Instrumental attitude  
(I-Att) 

6.13 1.04 154  6.35 .915 146  1.88 .061 

Experiential attitude 
 (E-Att) 

4.86 1.46 155  5.06 1.65 145  1.10 .273 

Injunctive norm  
(IN) 

6.12 1.24 156  6.11 1.15 146  -.04
2 

.967 

Descriptive norm  
(DN) 

4.35 1.67 156  4.85 1.67 146  2.62 .009 

 Perceived capacity  5.77 1.63 156  6.11 1.25 146  2.05 .042 
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(Cap) 
Perceived autonomy  

(Aut) 
6.38 1.05 155  6.52 .830 146  1.25

7 
.210 

Note. * Means are relative to scales ranging from 1 (negative; weak) to 7 (positive; strong). ** Numbers 
vary slightly because of occasional missing data. 
 

Thus, the findings suggest that time frame influences the mean levels of attitudes, 

perceived norms, and perceived behavioral control. These effects appear to be behavior-

specific, as temporal distance influenced some of the same, and some different variables 

for exercise and for flossing.  

 I further explored whether time frame also affects mean levels of beliefs. Whereas 

some beliefs were different between the week and year time conditions, a number of 

other beliefs were the same. I submitted the beliefs that are similar in the two time 

conditions to t-tests. I inspected mean levels for those beliefs that were different in the 

week and year conditions and thus could not be compared statistically. 

Of the 15 behavioral beliefs that were assessed in both the week and year time 

frame conditions, ten differed at a statistically significant level. Specifically, beliefs about 

being sore, being strong, eating better, having more confidence, having a healthy heart, 

having more energy, improved quality of life, looking better, losing weight, and 

preventing illness as likely outcomes of exercising were higher in the year than in the 

week condition (see Table 24 below). Thus, time frame appears to affect the degree to 

which one perceives these outcomes of exercising are likely. 

Table 24 

Means, Standard Deviations, and Mean Differences for Duplicate Exercise Behavioral 
Belief Data in the Week and Year Conditions 

   Week                                        Year    

 M* SD n**  M* SD n**  t p 
Be sore 4.56 1.95 156  5.18 1.54 145  -3.07 .002 
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Be strong 5.50 1.44 156  5.91 1.25 146  -2.65 .009 
Eat better 4.74 1.75 156  5.63 1.32 144  -5.00 .000 

Have more 
confidence 

5.38 1.61 156  5.82 1.33 146  -2.60 .010 

Have a healthy heart 5.52 1.59 155  5.93 1.05 145  -2.65 .009 
Have less time for 

other things 
4.38 1.89 156  4.15 1.79 146  1.08 .280 

Have more energy 5.43 1.64 155  5.85 1.29 145  -2.48 .014 
Improve my fitness 5.60 1.45 156  5.87 1.31 145  -1.69 .092 
Improve my quality 

of life 
5.51 1.50 156  5.87 1.26 146  -2.27 .024 

Injure myself 2.88 1.77 156  3.01 1.73 145  -.645 .519 
Look better 5.15 1.58 156  5.78 1.28 144  -3.82 .000 

Lose weight 4.94 1.63 156  5.44 1.58 146  -2.70 .007 
Prevent myself from 

getting sick 
5.08 1.59 156  5.89 1.10 144  -5.17 .000 

Sleep better 5.45 1.51 155  5.70 1.31 145  -1.53 .127 
Improve my 

physical health 
5.60 1.48 156  5.79 1.18 146  -1.24 .217 

Note. * Means are relative to scales ranging from 1 (negative; weak) to 7 (positive; strong).  
** Numbers vary slightly because of occasional missing data. 
 

In addition to the fifteen duplicate behavioral beliefs across time frames, there 

were also beliefs in the near (5) and distant (10) time conditions that were different (see 

Table 25 below). Participants believed that by exercising this week, they would: be able 

to move their bodies easier, have others join them, make their health conditions worse, 

upset their current exercise routines, and make this week the start of a long-term exercise 

routine. Participants believed that by exercising a year from now, they would: be a role 

model, be more social, be the person they want to be, feel better, need to purchase 

exercise clothes/shoes, have a healthy future, improve their mental health, push 

themselves too hard, sweat, and have a goal for next year.  

Table 25 
 
Means, Standard Deviations, and Mean Differences for Non-Duplicate Exercise 
Behavioral Belief Data in the Week and Year Conditions 

   Week    Year  

  M*  SD n**    M* SD n** 
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Note. * Means are relative to scales ranging from 1 (negative; weak) to 7 (positive; strong). ** 
Numbers vary slightly because of occasional missing data. 
 

Of the 6 normative beliefs that were assessed in both the week and year time 

frame conditions, four differed at a statistically significant level. Specifically, beliefs 

about approval from close friends, coworkers, family, and a significant other were higher 

in the year than in the week condition (see Table 26 below). Thus, time frame appears to 

affect the perceptions of exercise approval from these relevant others.  

Table 26 

Means, Standard Deviations, and Mean Differences for Duplicate Exercise Normative 
Belief Data in the Week and Year Conditions 

   Week                                 Year    

 M* SD n**  M* SD n**  t p 
My close friends 6.14 1.39 148  6.31 1.18 144  -1.13 .260 

My coworkers 5.64 1.55 124  6.06 1.29 123  -2.32 .021 

My doctor or 
healthcare provider 

6.29 1.36 149  6.52 1.00 142  -1.65 .100 

My family 6.07 1.41 149  6.40 1.10 143  -2.26 .025 

Be able to move my 
body easier 

5.52 1.58 156  Be a role model  4.81 1.49 146 

Have others join me 3.43 2.00 156  Be more social  4.77 1.66 146 
Make my health 

condition(s) worse 
2.58 1.80 154  Be the person I 

want to be 
 5.61 1.39 146 

Upset my current 
exercise routine 

2.42 1.62 156  Feel better  6.05 1.26 146 

Make this week the 
start of a long-term 

exercise routine 

4.78 1.71 156  Need to purchase 
exercise 

clothes/shoes 

 4.94 1.62 146 

     Have a healthy 
future 

 5.82 1.23 146 

     Improve my 
mental health 

 5.82 1.32 146 

     Push myself too 
hard 

 3.71 1.70 146 

     Sweat  5.92 1.38 146 
     Have a goal for 

next year 
 5.62 1.33 146 
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My health insurance 
company 

6.27 1.24 137  6.30 1.25 128  -.196 .845 

My significant other 
(i.e. boyfriend, 

girlfriend, husband, 
wife) 

5.97 1.57 129  6.36 1.15 132  -2.29 .023 

Note. * Means are relative to scales ranging from 1 (negative; weak) to 7 (positive; strong). ** 
Numbers vary slightly because of occasional missing data. 
 

 In addition to the six duplicate normative beliefs across time frames, there 

were also beliefs in the near (1) and distant (2) time conditions that were different (see 

Table 27 below). Though approval from a workout group was relevant for exercising in 

the near future, approval from neighbors and a personal trainer was relevant for 

exercising in the distant future.  

Table 27 

Means, Standard Deviations, and Mean Differences for Non-Duplicate Exercise 
Normative Belief Data in the Week and Year Conditions 

   Week  Year  
 M*  SD n**     M* SD n** 
My workout group 5.99 1.50   105   My neighbors  5.74 1.46 118 

     My personal trainer  6.33 1.42 88 
Note. * Means are relative to scales ranging from 1 (negative; weak) to 7 (positive; strong). ** 
Numbers vary slightly because of occasional missing data. 
  

Of the 13 control beliefs that were assessed in both the week and year time frame 

conditions, seven differed at a statistically significant level. Specifically, beliefs about 

one’s ability to exercise when sick, stressed, tired, having an injury, having family 

obligations, having more free time, and having to work were higher in the year than in the 

week condition (see Table 28 below). Thus, time frame appears to affect the degree to 

which these factors are perceived to impede or facilitate exercise.       

Table 28 



   113 

Means, Standard Deviations, and Mean Differences for Duplicate Exercise Control 
Belief Data in the Week and Year Conditions 

   Week                                        Year    

 M* SD n**  M* SD n**  t p 
Being busy 2.69 1.63 153  2.92 1.65 146  -1.21 .228 
Being sick 1.85 1.34 155  2.34 1.36 146  -3.14 .002 

Being stressed 3.02 1.68 154  3.70 1.83 146  -3.36 .001 
Being tired 2.61 1.44 155  2.99 1.67 146  -2.11 .036 

Creating a routine or 
schedule 

4.94 1.74 155  5.28 1.37 144  -1.89 .060 

Having access to a 
gym 

5.09 1.74 155  5.29 1.46 146  -1.08 .279 

Having an exercise 
buddy 

4.70 1.77 155  4.92 1.74 145  -1.08 .280 

Having an injury 1.84 1.40 154  2.29 1.38 146  -2.80 .005 
Having family 

obligations 
2.66 1.59 155  3.43 1.69 146  -4.08 .000 

Having more free time 5.24 1.71 155  5.29 1.57 146  -.264 .791 
Having more money 4.77 1.80 154  5.12 1.59 146  -1.78 .076 

Having to work 2.69 1.57 154  3.21 1.75 145  -2.71 .007 
Rainy weather 3.25 1.72 155  3.31 1.49 146  -.324 .746 

Note. * Means are relative to scales ranging from 1 (negative; weak) to 7 (positive; strong). ** 
Numbers vary slightly because of occasional missing data. 
 

In addition to the 13 duplicate control beliefs across time frames, there were also 

beliefs in the near (7) and distant (10) time conditions that were different (see Table 29 

below). One’s ability to exercise this week was affected by being sore, having a home 

gym, disliking exercise, having a fitness tracker or app, having a flexible work schedule, 

having music to listen to, and being out of shape. One’s ability to exercise a year from 

now was affected by eating better, exercising with family, having a reminder, setting a 

goal, the cost, starting earlier than a year from now, finding ways to exercise one enjoys, 

needing to buy exercise clothes/shoes, being in better shape, and having more energy.  

Table 29 
 
Means, Standard Deviations, and Mean Differences for Non-Duplicate Exercise Control 
Belief Data in the Week and Year Conditions 

   Week                          Year  
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   M*  SD n**    M*  SD n** 
Being sore 2.68 1.39 152  Eating better 5.62 1.23 146 

Having a home gym 5.14 1.79 155  Exercising with 
family 

4.69 1.70 146 

Disliking exercise 2.77 1.57 155  Having a reminder 5.19 1.40 145  
Having a fitness tracker or 

app 
4.66 1.60 155  Setting a goal 5.51 1.28 146  

Having a flexible work 
schedule 

5.02 1.73 155  The cost 3.82 1.61 146  

Having music to listen to 5.32 1.60 155  Starting earlier than a 
year from now 

4.87 1.55 146  

Being out of shape 2.89 1.62 154  Finding ways to 
exercise I enjoy 

5.52 1.44 145  

     Needing to buy 
exercise clothes/shoes 

4.15 1.55 146  

     Being in better shape 5.66 1.20 146  
     Having more energy 5.72 1.23 145  

Note. * Means are relative to scales ranging from 1 (negative; weak) to 7 (positive; strong). ** 
Numbers vary slightly because of occasional missing data. 
 

I next examine flossing beliefs. Of the seven behavioral beliefs that were assessed 

in both the week and year time frame conditions, six differed at a statistically significant 

level. Specifically, beliefs about being healthy, having good oral hygiene, maintaining a 

healthy routine, having to go to the dentist less, preventing tooth and gum problems, and 

spending money as likely outcomes of flossing were higher in the year than in the week 

condition. People in the distant time condition believed more strongly than those in the 

near time condition that these things were likely to happen to them if they flossed daily 

(see Table 30 below). Thus, time frame appears to affect the degree to which one 

perceives these outcomes of flossing are likely.    

Table 30 

Means, Standard Deviations, and Mean Differences for Duplicate Flossing Behavioral 
Belief Data in the Week and Year Conditions 

   Week                              Year    
 M* SD n**  M* SD n**  t p 

Be healthy 5.48 1.51 154  5.87 1.31 146  -2.40 .017 
Have good oral hygiene 5.82 1.44 153  6.16 1.17 146  -2.24 .026 

Maintain a healthy routine 5.81 1.40 154  6.14 1.12 145  -2.25 .025 
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Have less time to do other 
things 

2.43 1.84 154  2.55 1.77 146  -.576 .565 

Have to go to the dentist less 4.42 1.98 154  5.37 1.89 145  -4.25 .000 
Prevent tooth and gum 

problems 
5.76 1.52 154  6.20 1.14 146  -2.86 .005 

Spend money 3.11 2.23 154  3.86 1.94 145  -3.11 .002 
Note. * Means are relative to scales ranging from 1 (negative; weak) to 7 (positive; strong). ** 
Numbers vary slightly because of occasional missing data. 

In addition to the seven duplicate behavioral beliefs across time frames, there 

were also beliefs in the near (18) and distant (5) time conditions that were different (see 

Table 31 below). Participants believed that by flossing this week, they would: break their 

fillings, chip a tooth, enhance tooth gaps, feel fresh and clean, feel good mentally, feel 

good physically, have bleeding gums, have good breath, have healthy teeth, have healthy 

gums, have sore gums, have to buy floss, have to change their routine, have white teeth, 

make their dentist happy, protect their gums and teeth, remove food particles, and save 

money. Participants believed that by flossing a year from now, they would: be stressed, 

feel good about themselves, have a better smile, hurt their gums, and make flossing a 

goal.  

Table 31 
 
Means, Standard Deviations, and Mean Differences for Non-Duplicate Flossing 
Behavioral Belief Data in the Week and Year Conditions 

 
 
 
 

   Week                             Year   
   M*  SD  n**    M* SD n** 

Break my 
fillings 

1.84 1.43 153  Be stressed 2.62 1.77 146 

Chip a tooth 1.77 1.45 154  Feel good 
about myself 

5.71 1.43 146 

Enhance tooth 
gaps 

2.32 1.78 153  Have a better 
smile 

5.49 1.65 146 

Feel fresh and 
clean 

5.79 1.42 155  Hurt my gums 3.06 1.97 145 

Feel good 
mentally 

5.10 1.59 153  Make this a 
goal 

5.51 1.56 144 

Feel good 
physically 

5.17 1.58 153       
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Note. * 

Means are 
relative to 
scales 
ranging 
from 1 
(negative; 
weak) to 7 
(positive; 
strong). ** 
Numbers 
vary 
slightly 
because of 
occasional 
missing 
data. 
 

Of 

the five 

normative 

beliefs that were assessed in both the week and year time frame conditions, none differed 

at a statistically significant level (see Table 32 below). Participants perceived equal social 

support for flossing from their friends, coworkers, dentist, family, and significant other 

regardless of time frame. Thus, time frame does not appear to affect the levels of 

perceived support for flossing from relevant others.  

In addition to the five duplicate normative beliefs across time frames, there was 

also one belief in the near time condition that was not present in the distant time 

condition (see Table 32 below). Approval from a doctor or health care provider was 

relevant for flossing in the near future.  

Table 32 

Have bleeding 
gums 

3.56 2.18 153       

Have good 
breath 

5.61 1.48 153       

Have healthy 
teeth 

5.78 1.44 154       

Have healthy 
gums 

5.72 1.56 154       

Have sore 
gums 

3.31 2.12 154       

Have to buy 
floss 

3.42 2.36 154       

Have to 
change my 

routine 

3.17 2.20 153       

Have white 
teeth 

4.33 1.97 155       

Make my 
dentist happy 

5.50 1.72 155       

Protect my 
gums and 

teeth 

5.88 1.40 155       

Remove food 
particles 

6.16 1.25 154       

Save money 4.71 1.82 154       
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Means, Standard Deviations, and Mean Differences for Duplicate*** Flossing 
Normative Belief Data in the Week and Year Conditions 

   Week   Year  
 M* SD n**  M* SD n**  t p 

My close friends 6.08 1.40 152  6.29 1.11 139  -1.41 .159 

My coworkers 5.81 1.53 129  6.06 1.25 123  -1.43 .155 

My dentist 6.56 .88 148  6.63 .83 143  -.697 .486 
My family 6.23 1.25 155  6.28 1.19 139  -.351 .726 

My significant other 
(i.e. boyfriend, 

girlfriend, husband, 
wife) 

6.19 1.24 134  6.39 1.05 132  -1.42 .158 

***My doctor or health 
care provider 

6.48 1.06 149     

Note. * Means are relative to scales ranging from 1 (negative; weak) to 7 (positive; strong). ** 
Numbers vary slightly because of occasional missing data. ***Belief was only in the “week” 
condition 
 

Of the eight control beliefs that were assessed in both the week and year time 

frame conditions, two differed at a statistically significant level. Specifically, beliefs 

about one’s ability to floss when busy or having family obligations were higher in the 

year than in the week condition (see Table 33 below). Thus, time frame appears to affect 

the degree to which these factors are perceived to impede flossing.  

Table 33 

Means, Standard Deviations, and Mean Differences for Duplicate Flossing Control 
Belief Data in the Week and Year Conditions 

   Week                              Year    
 M* SD n**  M* SD n**  t p 

Being busy 2.99 1.65 155  3.37 1.63 145  -2.00 .046 
Creating a habit or routine 5.23 1.76 154  5.25 1.63 143  -.101 .919 
Having family obligations 3.39 1.53 155  3.94 1.56 144  -3.08 .002 

Having good teeth 5.63 1.48 154  4.88 1.73 146  4.03 .000 
Having reminders 5.18 1.53 154  5.16 1.51 146  .114 .909 

Using a floss pik or water 
pik 

5.06 1.75 154  5.12 1.59 144  -.309 .757 

Having floss on hand 5.48 1.69 154  5.22 1.55 146  1.39 .165 
Having a place to floss 5.19 1.63 155  5.26 1.63 145  -.371 .711 
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Note. * Means are relative to scales ranging from 1 (negative; weak) to 7 (positive; strong). ** 
Numbers vary slightly because of occasional missing data. 
 

In addition to the eight duplicate control beliefs across time frames, there were 

also beliefs in the near (14) and distant (10) time conditions that were different (see Table 

34 below). One’s ability to floss this week was affected by having extra time, having to 

work, having floss visible, knowing one is going to be kissing someone, knowledge of 

preventing tooth problems, not having to go to the dentist as often, using conventional 

string floss, being afraid of gum disease, being afraid of hurting one’s mouth, flossing 

before or after brushing one’s teeth, bleeding gums, being away from home, the feeling 

of a clean mouth, and flossing with other people. One’s ability to floss a year from now 

was affected by access to dental care, being tired, having to buy floss, having one’s 

dentist recommend it, having a history of tooth problems, rearranging my morning or 

evening ritual, not having a set schedule, more pleasant dentist visits, and not feeling 

motivated, one’s ability to floss this week was not affected by these factors.  

Table 34 
 
Means, Standard Deviations, and Mean Differences for Non-Duplicate Flossing Control 
Belief Data in the Week and Year Conditions 

   Week                               Year  

 M*  SD n**   M*  SD n**  
Having extra time 5.22 1.58 155  Access to dental 

care 
 5.22 1.63 146 

Having to work 3.19 1.63 154  Being tired  3.18 1.65 146 

Having floss visible 
where I’d use it 

5.37 1.59 152  Having to buy floss  4.14 1.65 145  

Knowing I’m going to 
be kissing someone 

5.39 1.58 155  Having my dentist 
recommend it 

 4.94 1.51 146  

Knowing I’m 
preventing tooth 

problems 

5.58 1.46 154  Having a history of 
tooth problems  

 4.05 1.69 146  

Not having to go to 
the dentist as often 

5.29 1.63 155  Rearranging my 
morning or evening 

ritual  

 4.43 1.61 145  
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Using conventional 
string floss 

4.19 1.82 155  Not having a set 
schedule 

 3.64 1.73 146  

Being afraid of gum 
disease 

5.12 1.71 155  More pleasant 
dentist visits 

 5.31 1.51 145  

Being afraid of 
hurting your mouth 

3.13 1.66 155  Not feeling 
motivated 

 3.08 1.70 146  

Doing it before or 
after brushing my 

teeth 

5.47 1.54 155   

Bleeding gums 3.20 1.64 154     

Being away from 
home 

3.10 1.74 155     

Feeling like I have a 
clean mouth 

5.45 1.58 155     

Flossing with other 
people 

3.48 1.88 155     

Note. * Means are relative to scales ranging from 1 (negative; weak) to 7 (positive; strong). ** 
Numbers vary slightly because of occasional missing data. 
 

Discussion 

This study provided evidence that: (1) time frame affects the relative proportion 

of variance in intention explained by attitudes, perceived norms, and perceived 

behavioral control, (2) time frame affects the relative importance of attitudes, perceived 

norms, and perceived behavioral control in intention formation, (3) time frame affects 

belief, attitude, perceived norm, and perceived behavioral control valence, and (4) time 

effects are behavior-specific. 

My results provide evidence to suggest time frame affects the relative importance 

of attitude, perceived norm, and perceived behavioral control in predicting intention. My 

expectations that desirability concerns (attitude and perceived norm) would be more 

highly related and feasibility concerns (perceived behavioral control) would be less 

highly related to intention in the distant relative to the near time condition found clearer 

support in the flossing than in the exercise data. Methodologically, it is possible that the 

different effects for flossing and exercise are due to the non-randomization of exercise 

and flossing behaviors—all participants first responded to questions about exercise and 
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next to questions about flossing. Why that would lead to clearer results for the second 

behavior participants responded to is not clear, though. It is also possible that the 

phrasing of the flossing behavioral definition was clearer than that of exercise. The term 

“daily” was used in the flossing behavioral definition in both the question stem and 

branches, whereas “weekly” was only used in the exercise behavioral definition question 

stem. By actively trying not to prime a low-level construal of exercise in both time 

conditions, it is possible that leaving out “weekly” in the question stems reduced the 

salience of the short term relevance of exercise in the near future condition.  

Attitudes, perceived norm, and perceived behavioral control explained a greater 

proportion of intention in the near time condition for exercise and in the distant time 

condition for flossing. This means that I captured more information about what 

influences near future exercising and distant future flossing. This is consistent with 

research that demonstrates intention predicted variance differs by behavior (McEachan, 

Conner, Taylor, & Lawton, 2011). Perhaps one of the reasons we can explain more 

variance in intention for some health behaviors than for others is due to the behavior’s 

inherent time component. It is possible that these differences in explained intention are 

specific to the behavior-time component combination. Though exercise and flossing 

recommendations require repeated engagement in these behaviors (i.e. weekly and daily, 

respectively), flossing is a relatively simple task, but exercise is not. Meeting the exercise 

recommendations requires much more energy and time than meeting the flossing 

recommendations. If my findings reflect the true nature of the relationship between time 

frame and simple and complex repetitive health behaviors, perhaps reasoned action is 

better at predicting complex near health behaviors and simple distant health behaviors. 
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One reason for this could be that perhaps people construe complex near health behaviors 

more similarly than complex distant health behaviors and simple distant health behaviors 

more similarly than simple near health behaviors. We know that similar construals (i.e. 

small belief variance) are important for better prediction of health behaviors. This is why 

reasoned action is better at predicting behaviors with higher levels of specificity [because 

higher levels of specificity are associated with less belief variance (i.e. with more similar 

construals)].   

The relative complexity of exercise and flossing could also help explain why 

intention to exercise was primarily a function of perceived capacity across time 

conditions, but intention to floss was primarily a function of perceived capacity in only 

the near time condition. Exercise, whether near or distant, requires a greater degree of 

capacity to accomplish than flossing. Flossing might require a greater degree of capacity 

in the near relative to the distant future, particularly if flossing is a new behavioral 

routine. Interestingly, though perceived capacity was a driver of intention to some degree 

across both time frames of exercise and flossing, perceived autonomy was never a driver 

of intention. This is most likely because all participants felt like these behaviors were 

under their control, as evidenced by the high perceived autonomy means and low 

standard deviations. Both exercise and flossing are highly individual behaviors, meaning 

one can accomplish them by themselves. I would imagine, though, that perceived 

autonomy might drive intention for behaviors that require other people to accomplish, 

such as paying off student loans, or have factors that make individual control difficult, 

such as addictive behaviors. This speculation is consistent with research that shows 

perceived capacity and autonomy can vary in their impact on intention as a function of 
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the nature of the behavior in question (Yzer, 2012b). Thus, the finding that perceived 

capacity was a driver of intention across both time conditions of exercise and flossing, 

but that perceived autonomy never drove intention, suggests my original hypotheses need 

to be qualified with dual aspects in mind.  

We know that reasoned action is better at predicting intention for behaviors with 

greater degrees of specificity because high specificity helps ensure people are thinking 

about the same behavior. It follows then, that perhaps the differences in the variance in 

intention explained could be due to how similarly people perceived the behavior. 

Standard deviations for the variance in intention explained (R2 values) were lower in the 

week relative to the year time conditions, indicating participants construed exercise and 

flossing more similarly in the distant relative to the near time conditions (i.e. there was 

less variation on their interpretation of exercise and flossing in the distant relative to the 

near time conditions). Thus, the explanation of similar construal only works for flossing, 

as the regression model explained larger proportions of variance in intention in the distant 

relative to the near time condition. It is not immediately clear, then, why a larger 

proportion of variance in exercise intention was explained in the near relative to the 

distant time condition, given that participants construed the behavior more similarly in 

the distant relative to the near time condition.     

Not only did time frame affect the relative importance of attitudes, perceived 

norms, and perceived behavioral control in intention formation, it also affected belief, 

attitude, perceived norm, and perceived behavioral control valence. In general, duplicate 

belief, attitude, perceived norm, and perceived control valences were more positive 

(higher) in the distant relative to the near time conditions of exercise and flossing. This is 
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not entirely surprising, as research has shown people feel more confident and positive 

about distant (relative to near) future decisions (Liberman, Sagristano, & Trope, 2002; 

Gilovich, Kerr, & Medvec, 1993; Nisan, 1972). Higher attitude means indicate greater 

positivity toward exercising and flossing, higher perceived norm means indicate 

confidence in social support of exercise and flossing, and higher perceived behavioral 

control means indicate greater confidence in one’s ability to decide to and to actually 

exercise and floss. Attitude, perceived norm, and perceived behavioral control are all 

informed by some duplicate beliefs that were generally held more strongly in the distant 

relative to the near time condition. Because attitude, perceived norm, and perceived 

behavioral control means were higher, this means that their underlying beliefs included 

more positive exercise and flossing outcomes, more supportive social referents, and more 

facilitators of exercise and flossing in the distant relative to the near time condition.  

 In addition to affecting belief valence, time frame affected which beliefs were 

salient. The near and distant time conditions of exercise and flossing included some 

beliefs that were the same and some that were different. The finding that some beliefs 

differed across time conditions supports the reasoned action proposition that behaviors 

that are defined differently along their time components are in fact different behaviors 

because they are associated with different belief sets (Fishbein & Ajzen, 2010). 
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Chapter 5: Discussion and Moving Forward 
 

This dissertation sought to address whether time components inherent in health 

messages affect how message recipients form intentions to perform, or to not perform, 

the target health behavior. Using construal level and reasoned action theories as 

complementary frameworks, I demonstrated that the temporal component of behavioral 

definitions affects the generation of beliefs about performing the behavior as well as the 

importance and valence of attitudinal, normative and control determinants of behavioral 

intention. Consistent with construal level theory, feasibility beliefs were dominant when 

participants thought about near future sleep goals and desirability beliefs were dominant 

when participants thought about a distant future sleep goals in the first exploratory belief 

elicitation study. Dominance of distant future desirability and near future feasibility 
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beliefs was not found for exercise, flossing or fruit and vegetable consumption 

behaviors/goals in the first exploratory belief elicitation study. The second belief 

elicitation study’s findings support the expectation that time frame systematically affects 

the generation of desirability and feasibility beliefs, which is consistent with previous 

belief elicitation research on time frame effects (Lutchyn & Yzer, 2011). These findings 

underscore the importance of behavioral specificity in belief elicitation research because 

behaviors that are defined differently are associated with different belief sets and are 

therefore different behaviors (i.e. exercising this week is a different behavior than 

exercising a year from now).  

Whereas it seemed that temporal distance affected the generation of beliefs, 

findings were much less clear with respect to temporal effects on the relative importance 

of desirability (i.e., instrumental and experiential attitudes, and injunctive and descriptive 

norms) and feasibility (i.e., perceived autonomy and capacity) determinants of intention. 

Inconsistent with construal level theory propositions, desirability concerns were not more 

important in predicting exercise or flossing intentions when they were defined in distant 

relative to near future terms. Instrumental and experiential attitudes explained flossing 

intention for both near and distant future definitions, but only experiential attitude 

explained near future exercise. Injunctive norm explained near future exercise intention, 

but descriptive norm explained near future exercise intention and near and distant future 

flossing intention. Also inconsistent with construal level theory propositions, feasibility 

concerns were not more important in explaining exercise or flossing intentions in the near 

relative to the distant time frame. Perceived capacity was a significant predictor, and 

perceived autonomy was not a significant predictor, of exercising and flossing intention 
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in both time conditions. These findings present opportunities for further exploration and 

theorizing. 

The differing results between the two belief elicitation studies and the lack of 

support for my hypotheses in the final intention study could be due to theoretical or 

methodological reasons. Because one effect often has both theoretical and 

methodological reasons, I will discuss both possibilities together when addressing effects.  

First, the health behavior definitions I used for all three studies could help explain 

effects. For this dissertation, I relied on behavioral recommendations by health 

organizations (i.e. weekly exercise, daily flossing, nightly sleep, and daily fruit and 

vegetable consumption). By adopting these, I adopted the interesting implication that 

health behavior recommendations from health organizations carry time components that 

make them difficult to frame distally (daily and weekly are both relatively proximal). 

Methodologically, when we try to frame certain health behaviors distally, we might have 

to include some proximal priming components. Conceptually, including proximal time 

primes in distal behavior frames could induce cognitive bridging, or the “mental 

connection between an abstract goal [behavior] and the specific action to achieve it” 

(Katz & Byrne, 2018, p. 1; see also Katz & Byrne, 2013). The effects of bridging mean 

construals of behaviors like “weekly exercise a year from now” prime a “medium-level” 

construal and not a high or low-level construal. This is consistent with construal level 

literature that proposes construals lie on a continuum from high to low (Liberman & 

Trope, 2008; Trope & Liberman, 2010). A “medium-level” construal would contain 

characteristics of both high (abstract features, desirability concerns) and low (concrete 

features, feasibility concerns) construal levels, which would make it difficult to 
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demonstrate consistent time frame effects on intention formation. Findings from all three 

studies support this conceptual possibility. Salient feasibility beliefs about exercise and 

flossing were more prominent in the near relative to distant time conditions, but 

perceived capacity (a feasibility concern) was associated with intention to exercise and 

floss in both the near and distant time conditions. If “weekly exercise” and “daily 

flossing” a year from now primed participants to bridge considerations about why 

(desirability) and how (feasibility) they would exercise and floss, I would expect 

perceived capacity (feasibility) to influence intention in both the near and distant time 

conditions.      

Second, participant characteristics could help explain effects. In all three studies, 

participant demographics varied across time frames. Participants in the exploratory belief 

elicitation skewed female in the distant time condition, participants in the second belief 

elicitation skewed older and female in the distant time conditions, and participants in the 

final intention study skewed female in both time conditions, though more prominently in 

the distant time condition. If sex or age impacts participants’ construals of health 

behaviors, time frame effects would be harder to detect. For example, if women were 

more likely than men to construe exercise and flossing at a low level regardless of time 

frame, and the distant time condition in the final intention study was heavily skewed 

female, this could help explain why feasibility (i.e. perceived capacity) informed 

intention in the distant time conditions. The tendency to construe behaviors at a high or 

low level describes construal level orientation. Construal level orientation is defined as 

“one’s current processing state” and is sometimes considered a personality trait (Katz & 

Byrne, 2013, p. 249). Construal level orientation is different from construal level 
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perception of choice, which is “the way one processes a particular decision”, like whether 

to engage in a health behavior (Katz & Byrne, 2013, p. 249). It is possible that construal 

level orientation affects construal level perception of choice. For example, if someone 

tends to construe objects at a high level, a time prime in a behavioral definition might not 

be enough to override this. Thus, someone with a high construal level orientation might 

construe exercise at a high level regardless of whether it is defined as near or far in the 

future. Research affirms that although construal level orientation and construal level 

perception of choice can differ, they typically match (Katz & Byrne, 2013).  

 Third, the specific health behaviors I used could explain effects. The results in the 

first exploratory belief elicitation study and the final intention study appear to be 

behavior-specific, such that time frame effects on intention formation seem to vary as a 

function of the particular behavior that participants were thinking about. This is 

consistent with previous intention formation research. Lutchyn and Yzer (2011) found 

that the generation of diet behavior beliefs was more strongly affected by temporal 

distance than the generation of beliefs about condom use. Because time frame effects 

across behaviors were different, but not systematic, it is not immediately clear what it is 

about exercise, flossing, sleep, and fruit and vegetable consumption that makes them 

differentially affected by time frame.    

The final intention study’s results indicate that perhaps some behaviors, such as 

exercise, are primarily functions of perceived capacity regardless of time frame. It is 

conceivable that behaviors that are more difficult to perform or that require more 

resources are primarily functions of perceived capacity. The final intention study’s results 

support this possibility, as flossing (a relatively easy behavior) was not primarily a 
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function of perceived capacity across both time conditions like exercise (a relatively 

difficult behavior) was. Conceptually, this could mean that more difficult behaviors 

prime low-level construals (characterized by feasibility concerns) regardless of time 

frame.      

Fourth, characteristics of high and low construals other than desirability and 

feasibility could explain effects. Though desirability and feasibility concerns characterize 

high and low construal levels, so do concrete and abstract features (Liberman & Trope, 

1998). Research has suggested that decisions regarding distant future behaviors are based 

on the behavior’s abstract features and decisions regarding near future behaviors are 

based on the behavior’s concrete features (Trope & Liberman, 2010; Liberman & Trope, 

1998). I did not systematically test the concrete and abstractness of beliefs in the two 

belief elicitation studies due to time and budget constraints, but I began to examine the 

possibility that distant beliefs are more abstract and near beliefs are more concrete in the 

second belief elicitation study. Of the behavioral, normative, and control beliefs that were 

different in the near and distant time conditions, the distant beliefs did appear to be more 

abstract relative to the near beliefs. This highlights the importance of future research 

examining time frame effects on the concrete and abstractness of beliefs.   

Fifth, the nature of construal level research could help explain effects. Construal 

level theory was developed by psychologists performing highly controlled laboratory 

research. It is possible that results demonstrating psychological distance effects on mental 

construal were found because researchers had pristine control over proximal and distal 

time frames in the lab. I wanted to test temporal distance effects in an applied setting; 

namely, in the context of health behavior decision making. Thus, due to the nature of 
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health behavior recommendations put forth by the government, I did not have the control 

over proximal and distal time frames that Trope and Liberman did when developing 

construal level theory. Perhaps it is true that for some health behaviors, proximal and 

distal time frames must coexist (i.e. weekly moderate exercise a year from now). If this is 

true, in an applied setting such as mine, we should see construal level effect sizes smaller 

than those in a lab. 

Though I have discussed a number of intertwined methodological and theoretical 

reasons for effects, I would like to consider one last methodological reason. It is 

important to note that after participants in the exploratory belief elicitation study found 

the distant time frame phrasing confusing, such that they interpreted it as a near time 

frame. Also, after carefully weighing the evidence for normative beliefs being desirability 

and not feasibility concerns, they were included as such in the second belief elicitation 

even though they were excluded from the exploratory belief elicitation. After correcting 

the distant time frame phrasing and adding normative beliefs in the second belief 

elicitation study, the hypotheses that feasibility beliefs would dominate in the near time 

condition and desirability beliefs would dominate in the distant time condition were 

confirmed. If we assume the results of the second belief elicitation are accurate, we can 

also assume that the hypotheses were most likely not confirmed in the exploratory belief 

elicitation for methodological reasons.  

Implications for Communication Research and Interventions 

Implications for communication research and interventions depend on the validity 

and reliability of these studies’ results. If we assume the findings from the second belief 

elicitation are more accurate than those from the exploratory belief elicitation due to 
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correcting methodological constraints, we can conclude that time frame matters when 

defining a behavior for belief elicitation research. The results of the second belief 

elicitation confirm the reasoned action proposition that behaviors defined differently 

along one or more specificity components (target, action, time, and/or context) are 

different behaviors because they are associated with different beliefs. Thus, any belief 

elicitation research should take time into account when defining the behavior of interest.   

If we assume the results from the quantitative intention study are accurate, we 

might be tempted to think that we may not need to consider time when designing health 

messages because it does not appear to consistently affect the intention formation 

process. Given that research has found support for the claim that time frame matters for 

intention formation (Eyal, Sagristano, Trope, Liberman, & Chaiken, 2009; Kovac & Rise, 

2011), and I did not find that time frame systematically affected predictors of intention, 

we must now consider what this means for communication research and interventions. As 

I discussed in the above Discussion and Moving Forward section, there are a number of 

conceptual and methodological possibilities that could help explain why I did not find 

support for my hypotheses in the final intention study. I did, however, find evidence that 

time frame systematically affects the salience of beliefs, belief valence, the valence of 

intention’s direct predictors (attitude, perceived norm, and perceived behavioral control), 

and intention strength. This evidence supports the claim that time frame does 

systematically affect parts of the intention formation process, but we do not yet fully 

understand the mechanism of effects. Thus, dismissing time frame as not mattering for 

intention formation on account of my final intention study would be hasty.  
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The quantitative intention study provided evidence that time frame affects belief 

valence, which has important implications for belief-based health message design. 

Behavioral and normative belief means were consistently higher when considering a 

distant relative to near future behavior, which means there is less room for change when 

targeting them with an intervention. The same is true of intention – people intended to 

exercise and floss more strongly in the distant relative to the near future. This is 

important to consider when designing belief-based health messages. Beliefs that are 

strongly held and high behavioral intention are harder to change with a health message 

(high intention also indicates that the behavior might not be a good message target if 

intention to perform it is already high). Lower belief and intention means for near health 

behaviors indicate the possibility that belief-based health messages targeting nearer 

health behaviors can have greater effects because there is more room to move beliefs and 

intention. It is important to note, however, that lower means for control beliefs indicate 

barrier beliefs, meaning barrier beliefs were held more strongly for nearer compared to 

more distant health behaviors.  

The quantitative intention study also provided evidence that time frame also 

systematically affected intention strength. Higher intention means for distant behaviors 

indicate participants were more confident about performing distant relative to near 

behaviors. It might be more advantageous to reinforce this confidence in messages 

targeting distant health behaviors instead of trying to increase it. Alternately, it might be 

more advantageous to attempt to increase this confidence in messages targeting near 

health behaviors instead of trying to reinforce it.           
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 Though I have speculated thus far about implications based on the assumption 

that the results of my studies are reproducible, it is also important that I speculate about 

implications based on the assumption that they are not. If the results of my studies do not 

accurately reflect the true nature of time frame effects on intention formation, further 

research on the following is needed.  

First, further testing of time frame phrasing could help determine which phrasings 

adequately induce low and high level construals. An important finding of Study 1 was 

that “next week” and “next year” could have both been interpreted as distant time frames 

and primed high-level construals, which is why desirability beliefs dominated only when 

participants thought about distant sleep behavior. Changing the phrasing to “this week” 

and “a year from now” in addition to “in a year” in Study 2 appeared to successfully 

prime low and high level construals, respectively, as evidenced by dominant desirability 

beliefs for both distant exercise and flossing behaviors. Replication of these results using 

Study 2’s near and distant time condition phrasing, as well as other phrasings, is 

necessary before we can be confident that “this week” and “a year from now” are the best 

near and distant time conditions to test time frame effects.   

 Second, more research needs to be done on different health behaviors. Both 

exercise and flossing are prevention behaviors with varying levels of difficulty and 

commitment and, as results of this dissertation show, time frame affects these behaviors 

differently. It is possible that detection behaviors (i.e. cancer screening, STI testing, etc.) 

are systematically affected by time frame even though prevention behaviors do not 

appear to be. Detection behaviors are more similar in nature than prevention behaviors, as 

all involve some sort of test administered by a health care professional and the potential 
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for bad news. Perhaps the more similar behaviors are, the more similarly they will be 

affected by time frame. 

Third, research to test potential moderators of the time frame-intention 

relationship could help us further identify under what circumstances feasibility concerns 

predict temporally close behavioral intentions and desirability concerns predict 

temporally distant behavioral intentions. Consistent with research on future consequence 

orientation, it is possible that in addition to being “primable”, construal level could also 

be an individual trait, such that individuals are naturally more likely to think in high or 

low-level construal terms (Strathman, Gleicher, Boninger, & Edwards, 1994). If future 

consequence orientation moderates or mediates the time frame-intention relationship, 

researchers might need to consider this personality trait as the reason for any observed 

time frame effects on predictors of behavioral intention.  

Though there is conceptual similarity between feasibility and perceived 

behavioral control and desirability and attitude and perceived norms, I did not take into 

account a second construal level factor (abstract vs. concrete), which might also matter. It 

is possible that reasoned action constructs come with abstract and concrete dimensions as 

well.  

 If I had found desirability considerations (i.e. attitude and perceived norm) to be 

more predictive of intention in the distant relative to the near time condition, a reasoned 

action approach to health message design proposes targeting behavioral and normative 

beliefs would most influence intention. Even though I did not find that desirability 

considerations influence intention more in a distant relative to a near time condition, 
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previous research has suggested targeting desirability beliefs would be advantageous in 

messages targeting distant behaviors (Fujita, Eyal, Chaiken, Trope, & Liberman, 2008).  

Conclusion 

This dissertation provided exciting new evidence that time frame affects parts of 

the health behavior intention formation process. It also highlighted some methodological 

considerations and alternative conceptual explanations regarding the exact mechanisms 

of effects, which serve as a call to further explore this promising area of health 

communication research. Ultimately, these studies open the door to the possibility that 

time frame might need to be considered when designing persuasive health messages.     
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Appendix A: Study 1 Exploratory Qualitative Belief Elicitation Survey 

Consent:  You are invited to be in a research study of your beliefs about certain 

health-related behaviors. We ask that you read this form and contact the researcher with 

any questions you may have before agreeing to be in the study. 

Procedures: If you agree to participate in this study, we will ask you a series of 

questions about yourself and your perceptions of health-related behaviors. The survey 

should take approximately 15-30 minutes to complete.     
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Confidentiality: All information gathered will be anonymous. In any sort of 

report we might publish, we will not include any information that will make it possible to 

identify you. Research records will be stored securely and only researchers will have 

access to the records. You will not be linked to your responses in any way; it will not be 

possible to identify you based on your responses to this survey.  

 Voluntary Nature of the Study: Participation in this study is voluntary. Your 

decision whether or not to participate will not affect your current or future relations with 

the University of Minnesota. If you decide to participate, you are free to not answer any 

question or withdraw at any time without affecting those relationships. 

  Risks and Benefits of being in the Study: The study has one risk: we will be 

asking a few sensitive questions that might cause you to feel embarrassed or self-

conscious. Though this risk is possible, your answers will not be traceable back to you 

and you do not have to answer questions you feel uncomfortable answering. By 

participating in this study you will help us understand how adults think about certain 

health-related behaviors.  

  Contacts and Questions: Please make sure you understand the risks and benefits 

of participation in your own words. The researcher conducting this study is Lauren Gray. 

If you have questions, you are encouraged to contact her at the University of Minnesota-

Twin Cities, (612)625-9824 or grayx231@umn.edu before agreeing to participate.  

 

 If you have any questions or concerns regarding this study and would like to talk to 

someone other than the researcher, you are encouraged to contact the Research Subjects’ 
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Advocate Line, D528 Mayo, 420 Delaware St. Southeast, Minneapolis, Minnesota 

55455; (612)625-1650.   

  

 I have read, understood, and saved/printed a copy of the above consent form and 

desire of my own free will to participate in this study. 

o Yes   

o No (you will be exited from this study)   
  

Q156 I verify that I am 18 years old or older. 

o Yes   

o No   
  

End of Block: Default Question Block 

  

Start of Block: Intro 

  

Overview Thank you for agreeing to participate in this study about health-related 

behavior beliefs. Remember that your answers will be strictly confidential, which means 

we will never connect them with your name in any way.  To protect your privacy, we ask 

that you refrain from typing anything in your responses that would make it possible to 

identify you. We hope that you will answer all of our questions.  However, if there are 

some that you do not want to answer, you may leave them blank. In this study, we will 

ask you some questions about yourself and how you feel about doing certain health-

related things in the next ${e://Field/timePeriod} 
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End of Block: Intro 

  

Start of Block: Sleep - Week 

  

Sleep-Week-Intro The next series of questions are about your perceptions of you getting 

at least 7 hours of sleep per night in the next week.  Please write down everything that 

comes to mind. 

  

Sleep-Week-Pro What do you see as the advantages of you getting at least 7 hours of 

sleep per night in the next week? What are the good things that might happen if you got 

at least 7 hours of sleep per night in the next week? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

  

Sleep-Week-Con What do you see as the disadvantages of you getting at least 7 hours 

of sleep per night in the next week? What are the bad things that might happen if you 

got at least 7 hours of sleep per night in the next week? 

________________________________________________________________ 
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________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

  

Sleep-Week-Easy What factors, circumstances or settings might enable or make it easier 

for you to get at least 7 hours of sleep per night in the next week? 

   

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

Sleep-Week-Hard What factors, circumstances, or settings would make it difficult or 

prevent you from getting at least 7 hours of sleep per night in the next week? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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Sleep-Week-Other Is there anything else that you associate with you getting at least 7 

hours of sleep per night in the next week? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

End of Block: Sleep - Week 

  

Start of Block: Fruits and Vegetables - Week 

  

F&V-Week-Intro The next series of questions are about your perceptions of you eating 2 

cups of fruits and 2 cups of vegetables per day in the next week.  Please write down 

everything that comes to mind. 

  

  

F&V-Week-Pro What do you see as the advantages of you eating 2 cups of fruits and 2 

cups of vegetables per day in the next week? What are the good things that might 

happen if you ate 2 cups of fruits and 2 cups of vegetables per day in the next week? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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________________________________________________________________ 

________________________________________________________________ 

  

F&V-Week-Con What do you see as the disadvantages of you eating 2 cups of fruits 

and 2 cups of vegetables per day in the next week? What are the bad things that might 

happen if you ate 2 cups of fruits and 2 cups of vegetables per day in the next week? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

F&V-Week-Easy What factors, circumstances or settings might enable or make it easier 

for you to eat 2 cups of fruits and 2 cups of vegetables per day in the next week? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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F&V-Week-Hard What factors, circumstances, or settings would make it difficult or 

prevent you from eating 2 cups of fruits and 2 cups of vegetables per day in the next 

week? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

F&V-Week-Other Is there anything else that you associate with you eating 2 cups of 

fruits and 2 cups of vegetables per day in the next week? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

End of Block: Fruits and Vegetables - Week 

  

Start of Block: Exercise - Week 
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Exer-Week-Intro The next series of questions are about your perceptions of you getting 

at least 150 minutes of moderate exercise in the next week.  Please write down 

everything that comes to mind. 

  

  

Exer-Week-Pro What do you see as the advantages of you getting at least 150 minutes 

of moderate exercise in the next week? What are the good things that might happen if 

you got at least 150 minutes of moderate exercise in the next week? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

  

  

Exer-Week-Con What do you see as the disadvantages of you getting at least 150 

minutes of moderate exercise in the next week? What are the bad things that might 

happen if you got at least 150 minutes of moderate exercise in the next week? 

   

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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________________________________________________________________ 

________________________________________________________________ 

  

Exer-Week-Easy What factors, circumstances or settings might enable or make it easier 

for you to get at least 150 minutes of moderate exercise in the next week? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

Exer-Week-Hard What factors, circumstances, or settings would make it difficult or 

prevent you from getting at least 150 minutes of moderate exercise in the next week? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

Exer-Week-Other Is there anything else that you associate with you getting at least 150 

minutes of moderate exercise in the next week? 

________________________________________________________________ 

________________________________________________________________ 
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________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

End of Block: Exercise - Week 

  

Start of Block: Flossing - Week 

  

Floss-Week-Intro The next series of questions are about your perceptions of you flossing 

your teeth once per day in the next week.  Please write down everything that comes to 

mind. 

  

 

Floss-Week-Pro What do you see as the advantages of you flossing once per day in the 

next week? What are the good things that might happen if you flossed once per day in 

the next week? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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Floss-Week-Con What do you see as the disadvantages of you flossing once per day in 

the next week? What are the bad things that might happen if you flossed once per day 

in the next week? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

 

Floss-Week-Easy What factors, circumstances or settings might enable or make it easier 

for you to floss once per day in the next week? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

  

  

Floss-Week-Hard What factors, circumstances, or settings would make it difficult or 

prevent you from flossing once per day in the next week? 

________________________________________________________________ 

________________________________________________________________ 
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________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

Floss-Week-Other Is there anything else that you associate with you flossing once per 

day in the next week? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

End of Block: Flossing - Week 

  

Start of Block: Sleep - Year 

  

Sleep-Year-Intro The next series of questions are about your perceptions of you getting 

at least 7 hours of sleep per night in the next year.  Please write down everything that 

comes to mind. 
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Sleep-Year-Pro What do you see as the advantages of you getting at least 7 hours of 

sleep per night in the next year? What are the good things that might happen if you got 

at least 7 hours of sleep per night in the next year? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

  

  

Sleep-Year-Con What do you see as the disadvantages of you getting at least 7 hours of 

sleep per night in the next year? What are the bad things that might happen if you got 

at least 7 hours of sleep per night in the next year? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

Sleep-Year-Easy What factors, circumstances or settings might enable or make it easier 

for you to get at least 7 hours of sleep per night in the next year? 
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________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

 

Sleep-Year-Diff What factors, circumstances, or settings would make it difficult or 

prevent you from getting at least 7 hours of sleep per night in the next year? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

Sleep-Year-Other Is there anything else that you associate with you getting at least 7 

hours of sleep per night in the next year? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

End of Block: Sleep - Year 
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Start of Block: Fruits and Vegetables - Year 

  

F&V-Year-Intro The next series of questions are about your perceptions of you eating 2 

cups of fruits and 2 cups of vegetables per day in the next year.  Please write down 

everything that comes to mind. 

  

 

F&V-Year-Pro What do you see as the advantages of you eating 2 cups of fruits and 2 

cups of vegetables per day in the next year? What are the good things that might 

happen if you ate 2 cups of fruits and 2 cups of vegetables per day in the next year? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

F&V-Year-Con What do you see as the disadvantages of you eating 2 cups of fruits and 

2 cups of vegetables per day in the next year? What are the bad things that might 

happen if you ate 2 cups of fruits and 2 cups of vegetables per day in the next year? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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________________________________________________________________ 

  

F&V-Year-Easy What factors, circumstances or settings might enable or make it easier 

for you to eat 2 cups of fruits and 2 cups of vegetables per day in the next year? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

  

  

F&V-Year-Hard What factors, circumstances, or settings would make it difficult or 

prevent you from eating 2 cups of fruits and 2 cups of vegetables per day in the next 

year? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

F&V-Year-Other Is there anything else that you associate with you eating 2 cups of 

fruits and 2 cups of vegetables per day in the next year? 
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________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

End of Block: Fruits and Vegetables - Year 

  

Start of Block: Exercise - Year 

  

Exer-Year-Intro The next series of questions are about your perceptions of you getting at 

least 150 minutes of moderate exercise in the next year.  Please write down everything 

that comes to mind. 

  

  

Exer-Year-Pro What do you see as the advantages of you getting at least 150 minutes of 

moderate exercise in the next year? What are the good things that might happen if you 

got at least 150 minutes of moderate exercise in the next year? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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Exer-Year-Con What do you see as the disadvantages of you getting at least 150 

minutes of moderate exercise in the next year? What are the bad things that might 

happen if you got at least 150 minutes of moderate exercise in the next year? 

   

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

Exer-Year-Easy What factors, circumstances or settings might enable or make it easier 

for you to get at least 150 minutes of moderate exercise in the next year? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

Exer-Year-Hard What factors, circumstances, or settings would make it difficult or 

prevent you from getting at least 150 minutes of moderate exercise in the next year? 

________________________________________________________________ 
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________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

Exer-Week-Other Is there anything else that you associate with you getting at least 150 

minutes of moderate exercise in the next year? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

End of Block: Exercise - Year 

Start of Block: Flossing - Year 

  

Floss-Year-Intro The next series of questions are about your perceptions of you flossing 

your teeth once per day in the next year.  Please write down everything that comes to 

mind. 
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Floss-Year-Pro What do you see as the advantages of you flossing once per day in the 

next year? What are the good things that might happen if you flossed once per day in 

the next year? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

Floss-Year-Con What do you see as the disadvantages of you flossing once per day in 

the next year? What are the bad things that might happen if you flossed once per day in 

the next year? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

Floss-Year-Easy What factors, circumstances or settings might enable or make it easier 

for you to floss once per day in the next year? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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________________________________________________________________ 

________________________________________________________________ 

  

Floss-Year-Hard What factors, circumstances, or settings would make it difficult or 

prevent you from flossing once per day in the next year? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

Floss-Year-Other Is there anything else that you associate with you flossing once per 

day in the next year? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

  

Page Break   

 

End of Block: Flossing - Year 
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Start of Block: Demographics 

  

Q102 We would now like to ask you a few questions about yourself. 

 

Q103 What is your age? 

________________________________________________________________ 

  

Q104 What is your sex? 

o Male  (1) 

o Female  (2) 

o Prefer not to answer  (3) 
  

  

  

Q105 Which of these groups best describes your racial or ethnic background? 

o White / Caucasian  (1) 

o Black / African American  (2) 

o American Indian / Alaska Native  (3) 

o Asian / Asian American  (4) 

o Native Hawaiian / Pacific Islander  (5) 

o Latino / Hispanic  (6) 

o Other  (7) ________________________________________________ 
  

Q106 Please answer the following questions about your religious faith using the scale 
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 below. Indicate the level of agreement (or disagreement) for each statement. 

  

  Strongly 
disagree (1) 

Disagree (2) Agree (3) Strongly 
agree (4) 

I pray daily. 
(1) 

o   o   o   o   

I look to my 
faith as 

providing 
meaning and 
purpose in 
my life. (2) 

o   o   o   o   

I consider 
myself active 
in my faith or 

church. (3) 

o   o   o   o   

I enjoy being 
around others 
who share my 

faith. (4) 

o   o   o   o   

My faith 
impacts many 

of my 
decisions. (5) 

o   o   o   o   

  

  

Q107 Please answer the following question about your overall health. 

  Poor (1) Fair (2) Good (3) Very Good  
(4) 

Excellent 
(5) 
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In general, 
would you 
say your 
health is: 

(1) 

o   o   o   o   o   

  

 

Q155 I floss my teeth                times per day. 

o 0  (1) 

o 1 or more  (2) 
  

Q112 On an average night, I sleep                   hours. 

o Less than 7  (1) 

o 7 or more  (2) 
  

Q113 On an average day, I eat               cups of fruit. 

o Less than 5  (1) 

o 5 or more  (2) 
 

Q114 On an average day, I eat               cups of vegetables. 

o Less than 5  (1) 

o 5 or more  (2) 
  

Q115 In an average week, I get                        of moderate exercise. 

o Less than 150 minutes (2.5 hours)  (1) 

o 150 minutes (2.5 hours) or more  (2) 
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Page Break   

  

Q162 What is your height? 

 Please use the slider below to select your height. 

 

 1 foot 7 inches 

  

 or 

  

 50 centimeters 

Height in Centimeters is converted 
into feet and inches above. (1) 

 

  

Page Break   

  

Q164 What is your weight? 

 Please use the slider below to select your weight. 

  

 22 pounds 

  

 or 
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 10 kilograms 

Weight in Kilograms is converted into 
pounds above. (1) 

 

  

  

End of Block: Demographics 

  

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

Appendix B: Study 2 Qualitative Belief Elicitation Survey 

Start of Block: Participation Consent 
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You are invited to be in a research study of adults' beliefs about certain health-

related behaviors. We ask that you read this form and contact the researcher with 

any questions you may have before agreeing to be in the study.  

 Procedures: If you agree to participate in this study, we will ask you a series of 

questions about yourself and perceptions of a health-related behavior. The survey should 

take approximately 15 minutes to complete.       

 Confidentiality: All information gathered will be anonymous. In any sort of report we 

might publish, we will not include any information that will make it possible to identify 

you. Research records will be stored securely and only researchers will have access to the 

records. You will not be linked to your responses in any way; it will not be possible to 

identify you based on your responses to this survey.   

 Voluntary Nature of the Study: Participation in this study is voluntary. Your decision 

whether or not to participate will not affect your current or future relations with the 

University of Minnesota. If you decide to participate, you are free to not answer any 

question or withdraw at any time without affecting those relationships.  

 Risks and Benefits of being in the Study: The study has one risk: we will be asking a 

few sensitive questions that might cause you to feel embarrassed or uncomfortable. 

Though this risk is possible, your answers will not be traceable back to you and you do 

not have to answer questions you feel uncomfortable answering. By participating in this 

study you will help us understand how adults think about certain health-related behaviors.   

 Contacts and Questions: Please make sure you understand the risks and benefits of 

participation in your own words. The researcher conducting this study is Lauren Gray. If 
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you have questions, you are encouraged to contact her at the University of Minnesota-

Twin Cities, (612)625-9824, grayx231@umn.edu before agreeing to participate.   

 If you have any questions or concerns regarding this study and would like to talk to 

someone other than the researcher, you are encouraged to contact the Research Subjects’ 

Advocate Line, D528 Mayo, 420 Delaware St. Southeast, Minneapolis, Minnesota 

55455; (612)625-1650.      I have read and understood the above consent form and desire 

of my own free will to participate in this study. I also verify that I am at least 18 years 

old.    

o Yes  (1) 

o No   (you will be exited from the survey)  (2) 
  

  

Page Break   

End of Block: Participation Consent 

 

Start of Block: Debrief 

 

Thank you for agreeing to participate in this study about health-related behavior beliefs. 

Remember that your answers will be strictly confidential, which means we will never 

connect them with your name in any way.  To protect your privacy, we ask that you 

refrain from typing anything in your responses that would make it possible to identify 

you. We hope that you will answer all of our questions.  However, if there are some that 

you do not want to answer, you may leave them blank. 
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 In this study, we will ask you some questions about yourself and how you feel about 

doing certain health-related things. Please answer as fully as possible – list all of the 

thoughts you have. There are no correct or wrong answers.  

Page Break   

End of Block: Debrief 

  

Start of Block: Exercise - Week 

It is recommended that an adult get 2.5 hours of moderate-intensity aerobic and muscle-

strengthening exercise per week. For the purpose of this survey, we ask that you imagine 

yourself this week. Think about your life during the next week. What will it be like? 

Please answer the following questions keeping in mind this scenario. 

Page Break   

 

EWQ1 What do you think about getting 2.5 hours of moderate exercise this week? Please 

list all the thoughts that come to mind.  

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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Page Break   

 

EWQ2 What do you see as the advantages of you getting at least 2.5 hours of moderate 

exercise this week? What are the good things that might happen if you got at least 2.5 

hours of moderate exercise this week?  

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

 

EWQ3 What do you see as the disadvantages of you getting at least 2.5 hours of 

moderate exercise this week? What are the bad things that might happen if you got at 

least 2.5 hours of moderate exercise this week? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

Page Break   

EWQ4 What factors, circumstances or settings might enable or make it easier for you to 

get at least 2.5 hours of moderate exercise this week? 
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________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

EWQ5 What factors, circumstances, or settings would make it difficult or prevent you 

from getting at least 2.5 hours of moderate exercise this week? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

Page Break   

EWQ6 Please list all the individuals or groups who would approve or think that you 

should get at least 2.5 hours of moderate exercise this week. 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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EWQ7 Please list all the individuals or groups who would disapprove or think that should 

not get at least 2.5 hours of moderate exercise this week. 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

Page Break   

 
  

  

EWQ8 Is there anything else that you associate with you getting at least 2.5 hours of 

moderate exercise this week? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

 End of Block: Exercise - Week 

  

Start of Block: Flossing - Week 

It is recommended that an adult floss their teeth once per day.      For the purpose of this 

survey, we ask that you imagine yourself this week. Think about your life during the next 
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week. What will it be like? Please answer the following questions keeping in mind this 

scenario. 

Page Break   

FWQ1 What do you think about flossing your teeth daily this week?  Please write down 

everything that comes to mind. 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

Page Break   

FWQ2 What do you see as the advantages of you flossing daily this week? What are the 

good things that might happen if you flossed daily this week? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

FWQ3 What do you see as the disadvantages of you flossing daily this week? What are 

the bad things that might happen if you flossed daily this week? 
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________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

Page Break   

FWQ4 What factors, circumstances or settings might enable or make it easier for you to 

floss daily this week? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

FWQ5 What factors, circumstances, or settings would make it difficult or prevent you 

from flossing daily this week? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

Page Break   
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FWQ6 Please list all the individuals or groups who would approve or think that you 

should floss daily this week. 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

 FWQ7 Please list all the individuals or groups who would disapprove or think that 

should not floss daily this week. 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

Page Break   

FWQ8 Is there anything else that you associate with you flossing daily this week? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

 End of Block: Flossing - Week 
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Start of Block: Exercise - Year 

 It is recommended that an adult get 2.5 hours of moderate-intensity aerobic and muscle-

strengthening exercise per week. For the purpose of this survey, we ask that you imagine 

yourself a year from now. Think about your life a year from now. What will it be like? 

Please answer the following questions keeping in mind this scenario. 

Page Break   

EYQ1 What do you think about getting 2.5 hours of weekly moderate exercise a year 

from now? Please list all the thoughts that come to mind.  

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

Page Break   

EYQ2 What do you see as the advantages of you getting at least 2.5 hours of weekly 

moderate exercise a year from now? What are the good things that might happen if you 

got at least 2.5 hours of weekly moderate exercise a year from now?  

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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EYQ3 What do you see as the disadvantages of you getting at least 2.5 hours of weekly 

moderate exercise a year from now? What are the bad things that might happen if you 

got at least 2.5 hours of weekly moderate exercise a year from now? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

Page Break   

EYQ4 What factors, circumstances or settings might enable or make it easier for you to 

get at least 2.5 hours of weekly moderate exercise a year from now? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

EYQ5 What factors, circumstances, or settings would make it difficult or prevent you 

from getting at least 2.5 hours of weekly moderate exercise a year from now? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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________________________________________________________________ 

________________________________________________________________ 

Page Break   

EYQ6 Please list all the individuals or groups who would approve or think that you 

should get at least 2.5 hours of moderate exercise a year from now. 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

 EYQ7 Please list all the individuals or groups who would disapprove or think that should 

not get at least 2.5 hours of moderate exercise a year from now. 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

Page Break   

EYQ8 Is there anything else that you associate with you getting at least 2.5 hours of 

weekly moderate exercise a year from now? 

________________________________________________________________ 

________________________________________________________________ 
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________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

 End of Block: Exercise - Year 

  

Start of Block: Flossing - Year 

 It is recommended that an adult floss their teeth once per day. For the purpose of this 

survey, we ask that you imagine yourself a year from now. Think about your life a year 

from now. What will it be like? Please answer the following questions keeping in mind 

this scenario. 

Page Break   

FYQ1 What do you think about flossing your teeth daily a year from now?  Please write 

down everything that comes to mind. 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

Page Break   

FYQ2 What do you see as the advantages of you flossing daily a year from now? What 

are the good things that might happen if you flossed daily a year from now? 

________________________________________________________________ 
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________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

FYQ3 What do you see as the disadvantages of you flossing daily a year from now? 

What are the bad things that might happen if you flossed daily a year from now? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

Page Break   

FYQ4 What factors, circumstances or settings might enable or make it easier for you to 

floss daily a year from now? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

FYQ5 What factors, circumstances, or settings would make it difficult or prevent you 

from flossing daily a year from now? 



   186 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

Page Break   

FYQ6 Please list all the individuals or groups who would approve or think that you 

should floss daily a year from now. 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

  

FYQ7 Please list all the individuals or groups who would disapprove or think that should 

not floss daily a year from now. 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

Page Break   
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FYQ8 Is there anything else that you associate with you flossing daily a year from now? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

 End of Block: Flossing - Year 

  

 

Start of Block: Demographics 

We would now like to ask you a few questions about yourself. 

 Age What is your age? 

________________________________________________________________ 

 Sex What is your sex? 

o Male  (1) 

o Female  (2) 

o Other  (3) 

Page Break   

Q47 Use slider to select your weight 

 1 pounds 

 2 kilograms 
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Weight in Kilograms is converted into 
pounds above. () 

 

 

Page Break   

Q45 Use slider to select your height 

 1 foot 7 inches 

 50 centimeters 

Height in Centimeters is converted 
into feet and inches above. () 

 

 

Page Break   

Ethnicity Which of these groups best describes your racial or ethnic background? 

o White / Caucasian  (1) 

o Black / African American  (2) 

o American Indian / Alaska Native  (3) 

o Asian / Asian American  (4) 

o Native Hawaiian / Pacific Islander  (5) 

o Latino / Hispanic  (6) 

o Other  (7) _______________________________________________ 
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Page Break   

Health Please answer the following question about your overall health. 

  Poor (1) Fair (2) Good (3) Very Good 
(4) 

Excellent 
(5) 

In general, 
would you 
say your 
health is: 

(1) 

o   o   o   o   o   

  

Page Break   

Sleep On an average night, I sleep                   hours. 

o Less than 7  (1) 

o 7 or more  (2) 

  

Fruit On an average day, I eat               cups of fruit. 

o Less than 5  (1) 

o 5 or more  (2) 

  

Q66 On an average day, I eat               cups of vegetables. 

o Less than 5  (1) 

o 5 or more  (2) 
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Q68 In an average week, I get                        of moderate exercise. 

o Less than 2.5 hours  (1) 

o 2.5 hours or more  (2) 

 Q43 I usually floss my teeth everyday. 

o Yes  (5) 

o No  (6) 

End of Block: Demographics 
  

Start of Block: Attention Check 

 Q57 What time scenario did we ask you to think about? 

________________________________________________________________ 

  

End of Block: Attention Check 
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Appendix C: Study 3 Quantitative Intention Survey 

 You are invited to be in a research study of adults' thoughts about exercise and teeth 

flossing. We ask that you read this form and contact the researcher with any questions 

you may have before agreeing to be in the study.   

   

 Procedures: If you agree to participate in this study, we will ask you a series of questions 

about yourself and perceptions of a health-related behavior. The survey should take 

approximately 15 minutes to complete.        

   

 Confidentiality: All information gathered will be anonymous. In any sort of report we 

might publish, we will not include any information that will make it possible to identify 

you. Research records will be stored securely and only researchers will have access to the 

records. You will not be linked to your responses in any way; it will not be possible to 

identify you based on your responses to this survey.    
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 Voluntary Nature of the Study: Participation in this study is voluntary. Your decision 

whether to participate will not affect your current or future relations with the University 

of Minnesota. If you decide to participate, you are free to not answer any question or 

withdraw at any time without affecting those relationships.   

   

 Risks and Benefits of being in the Study: The study has one risk: we will be asking a few 

sensitive questions that might cause you to feel embarrassed or uncomfortable. Though 

this risk is possible, your answers will not be traceable back to you and you do not have 

to answer questions you feel uncomfortable answering. By participating in this study you 

will help us understand how adults think about certain health-related behaviors.     

   

 Contacts and Questions: Please make sure you understand the risks and benefits of 

participation in your own words. The researcher conducting this study is Lauren Gray. If 

you have questions, you are encouraged to contact her at the University of Minnesota-

Twin Cities, (612)625-9824, grayx231@umn.edu before agreeing to participate. If you 

have any questions or concerns regarding this study and would like to talk to someone 

other than the researcher, you are encouraged to contact the Research Subjects’ Advocate 

Line, D528 Mayo, 420 Delaware St. Southeast, Minneapolis, Minnesota 55455; 

(612)625-1650.  

  

Consent I have read and understood the above consent form and desire of my own free 

will to participate in this study. I also verify that I am at least 18 years old.    
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o Yes  (1) 

o No (you will be exited from this survey)  (2) 

  

End of Block: Consent 

  

Start of Block: Thank You 

  

 Thank you for agreeing to participate in this study about your thoughts on flossing your 

teeth and exercising. Remember that your answers will be strictly confidential, which 

means we will never connect them with your name in any way. To protect your privacy, 

we ask that you refrain from typing anything in your responses that would make it 

possible to identify you. We hope that you will answer all our questions. However, if 

there are some that you do not want to answer, you may leave them blank. In this study, 

we will ask you some questions about yourself and how you feel about doing certain 

health-related things. Please answer as fully as possible – list all the thoughts you have. 

There are no correct or wrong answers.  

  

Page Break   

 

End of Block: Thank You 

  

Start of Block: Demographics 
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 We would like to start by asking you a little about yourself.  

  

Age What is your age? 

________________________________________________________________ 

  

 Sex What is your sex? 

o Male  (1) 

o Female  (2) 

o Other  (3) ________________________________________________ 

o Transgender  (4) 
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Weight Use slider to select your weight 

  

 1 pounds 

  

 2 kilograms 
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Weight in Kilograms is converted 
into pounds above. () 

 

  

Page Break   

 
 Height Use slider to select your height 

  

 1 feet 7 inches 

  

 50 centimeters 

Height in Centimeters is converted 
into feet and inches above. () 

 

  

Page Break   

 

Ethnicity Which of these groups best describes your racial or ethnic background? 

o White / Caucasian  (1) 

o Black / African American  (2) 

o American Indian / Alaska Native  (3) 

o Asian / Asian American  (4) 

o Native Hawaiian / Pacific Islander  (5) 



   196 

o Latino / Hispanic  (6) 

o Other  (7) ________________________________________________ 

  

End of Block: Demographics 

  

Start of Block: Exercise Week 

  

EWIntro The next series of questions is about exercise. There is a lot of talk these days 

about this subject and we still have a lot to learn about the actual experiences and 

attitudes of people like yourself. It is recommended that an adult get at least 2.5 hours of 

moderate-intensity exercise per week (i.e. hiking, walking, running, biking, swimming, 

weight training, or any other moderate-level intensity activity you enjoy). 

   

 For the purpose of this survey, we ask that you imagine yourself ${e://Field/timeframe}. 

Think about your life ${e://Field/timeframe}. What will it be like? Please answer the 

following questions about getting at least 2.5 hours of moderate exercise 

${e://Field/timeframe}. In answering these questions, it does not matter if you already 

are or are not exercising.   

  

Page Break   
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EInt1 How likely is it that you will get at least 2.5 hours of moderate exercise 

${e://Field/timeframe}? 

  1 (1) 2 (2) 3 (3) 4 (4) 5 (5) 6 (6) 7 (7)   

I 
definitely 
will not 

o   o   o   o   o   o   o   I 
definitely 

will 

 

Page Break   

 

EWInt2 I intend to get at least 2.5 hours of moderate exercise ${e://Field/timeframe}. 

  1 (1) 2 (2) 3 (3) 4 (4) 5 (5) 6 (6) 7 (7)   

Very 
unlikely 

o   o   o   o   o   o   o   Very 
likely 
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Display This Question: 

If tcode = 2 

EweekForecast How likely is it that the following would happen to you if you got at least 

2.5 hours of moderate exercise ${e://Field/timeframe}?  

 I would:  
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  very 
unlikely 

(1) 

 (2)  (3) Neither 
unlikely 

nor 
likely 

(4) 

 (5)  (6) very 
 likely 

(7) 

Improve 
my fitness 

(1) 
o   o   o   o   o   o   o   

Have 
more 

energy (2) 
o   o   o   o   o   o   o   

Sleep 
better (3) o   o   o   o   o   o   o   

Have 
others join 

me (4) 
o   o   o   o   o   o   o   

Improve 
my 

physical 
health (5) 

o   o   o   o   o   o   o   

Have a 
healthy 
heart (6) 

o   o   o   o   o   o   o   

Be strong 
(7) o   o   o   o   o   o   o   

Improve 
my 

quality of 
life (8) 

o   o   o   o   o   o   o   

Eat better 
(9) o   o   o   o   o   o   o   
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Lose 
weight 

(10) 
o   o   o   o   o   o   o   

Look 
better (11) o   o   o   o   o   o   o   

Have 
more 

confidenc
e (12) 

o   o   o   o   o   o   o   

Prevent 
myself 
from 

getting 
sick (13) 

o   o   o   o   o   o   o   

Be able to 
move my 

body 
easier (14) 

o   o   o   o   o   o   o   

Make this 
week the 
start of a 
long-term 
exercise 
routine 

(15) 

o   o   o   o   o   o   o   

Have less 
time for 

other 
things 
(16) 

o   o   o   o   o   o   o   

Injure 
myself 

(17) 
o   o   o   o   o   o   o   
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Make my 
health 

condition(
s) worse 

(18) 

o   o   o   o   o   o   o   

Be sore 
(19) o   o   o   o   o   o   o   

Upset my 
current 
exercise 
routine 

(20) 

o   o   o   o   o   o   o   

 

Page Break   

 

Display This Question: 

If tcode = 1 

  

EYearForecast How likely is it that the following would happen to you if you got at least 

2.5 hours of moderate exercise ${e://Field/timeframe}?  

 I would:  

  very 
unlikely 

(1) 

 (2)  (3) Neither 
unlikely 

nor 
likely 

(4) 

 (5)  (6) very 
 likely 

(7) 

Be 
physically 
healthy (1) 

o   o   o   o   o   o   o   
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Be more 
confident 

(2) 
o   o   o   o   o   o   o   

Lose weight 
(3) o   o   o   o   o   o   o   

Eat healthy 
(4) o   o   o   o   o   o   o   

Be a role 
model (5) o   o   o   o   o   o   o   

Have a goal 
for next year 

(6) 
o   o   o   o   o   o   o   

Improve my 
fitness (7) o   o   o   o   o   o   o   

Look better 
(8) o   o   o   o   o   o   o   

Feel better 
(9) o   o   o   o   o   o   o   

Be stronger 
(10) o   o   o   o   o   o   o   

Improve my 
mental 

health (11) 
o   o   o   o   o   o   o   

Have a 
healthy 

future (12) 
o   o   o   o   o   o   o   

Have more 
energy (13) o   o   o   o   o   o   o   
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Sleep better 
(14) o   o   o   o   o   o   o   

Have a 
healthy 

heart (15) 
o   o   o   o   o   o   o   

Prevent 
health 

problems 
(16) 

o   o   o   o   o   o   o   

Improve my 
quality of 
life (17) 

o   o   o   o   o   o   o   

Be the 
person I 

want to be 
(18) 

o   o   o   o   o   o   o   

Be more 
social (19) o   o   o   o   o   o   o   

Have less 
time for 

other things 
(20) 

o   o   o   o   o   o   o   

Injure 
myself (21) o   o   o   o   o   o   o   

Sweat (22) 
o   o   o   o   o   o   o   

Be sore (23) 
o   o   o   o   o   o   o   

Need to 
purchase 
exercise 

o   o   o   o   o   o   o   
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clothes/shoe
s (24) 

Push myself 
too hard 

(25) 
o   o   o   o   o   o   o   
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Q12 

 My getting at least 2.5 hours of moderate exercise ${e://Field/timeframe} would be:     

  1 (1) 2 (2) 3 (3) 4 (4) 5 (5) 6 (6) 7 (7)   

Extremely 
bad o   o   o   o   o   o   o   

Extremel
y good 

Extremely 
foolish o   o   o   o   o   o   o   

Extremel
y wise 

Extremely 
negative o   o   o   o   o   o   o   

Extremel
y positive 

Extremely 
harmful o   o   o   o   o   o   o   

Extremel
y 

beneficial 

Extremely 
unnecessar

y 
o   o   o   o   o   o   o   

Extremel
y 

necessary 
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Extremely 
unenjoyabl

e 
o   o   o   o   o   o   o   

Extremel
y 

enjoyable 

Extremely 
stressful o   o   o   o   o   o   o   

Extremel
y 

relaxing 

Extremely 
unpleasant o   o   o   o   o   o   o   

Extremel
y 

pleasant 

Extremely 
difficult o   o   o   o   o   o   o   

Extremel
y easy 

Not under 
my control o   o   o   o   o   o   o   

Under 
my 

control 

Not up to 
me o   o   o   o   o   o   o   

Up to me 
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Q59 How many of the people most important to you do you think will get at least 2.5 

hours of moderate exercise ${e://Field/timeframe} themselves? If you are not sure, make 

your best guess. 
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  None of 
them (1) 

 (2)  (3) Half of 
them (4) 

 (5)  (6) All of 
them (7) 

 
o   o   o   o   o   o   o   
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Q15 How do you think most people important to you would feel about you getting at 

least 2.5 hours of moderate exercise ${e://Field/timeframe}?    

They would: 

  1 (1) 2 (2) 3 (3) 4 (4) 5 (5) 6 (6) 7 (7)   

Strongly 
disapprove 

o   o   o   o   o   o   o   Strongly 
approve 
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Display This Question: 

If tcode = 2 

  

Eweekfeel  How do you think the following people or organizations would feel about you 

getting at least 2.5 hours of exercise ${e://Field/timeframe}? 

  Strongly 
disapprove 

(1) 

 (2)  (3)  (4)  (5)  (6) Strongly 
approve 

(7) 

N/A 
(8) 
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My close 
friends 

would: (2) 

o   o   o   o   o   o   o   o   

My family 
would: (3) 

o   o   o   o   o   o   o   o   

My doctor 
or 

healthcar
e provider 
would: (4) 

o   o   o   o   o   o   o   o   

My 
workout 

group 
would: (5) 

o   o   o   o   o   o   o   o   

My 
coworkers 
would: (6) 

o   o   o   o   o   o   o   o   

My 
significant 
other (i.e. 
boyfriend, 
girlfriend, 
husband, 

wife) 
would: (7) 

o   o   o   o   o   o   o   o   

My health 
insurance 
company 
would: (8) 

o   o   o   o   o   o   o   o   
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Display This Question: 
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If tcode = 1 

  

EYearFeel  How do you think the following people or organizations would feel about you 

getting at least 2.5 hours of exercise ${e://Field/timeframe}? 

  Strongly 
disapprove 

(1) 

 (2)  (3)  (4)  (5)  (6) Strongly 
approve 

(7) 

N/A 
(8) 

My close 
friends 

would: (2) 

o   o   o   o   o   o   o   o   

My family 
would: (3) 

o   o   o   o   o   o   o   o   

My doctor 
or 

healthcare 
provider 
would: (4) 

o   o   o   o   o   o   o   o   

My 
personal 
trainer 

would: (5) 

o   o   o   o   o   o   o   o   

My 
coworkers 
would: (6) 

o   o   o   o   o   o   o   o   

My 
significant 
other (i.e. 
boyfriend, 
girlfriend, 
husband, 

wife) 
would: (7) 

o   o   o   o   o   o   o   o   
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My health 
insurance 
company 
would: (8) 

o   o   o   o   o   o   o   o   

My 
neighbors 
would: (9) 

o   o   o   o   o   o   o   o   

 

Page Break   

 

Q13 There can be a variety of obstacles to your getting at least 2.5 hours of moderate 

exercise ${e://Field/timeframe}. Even in the face of such obstacles, how sure are you 

that if you really wanted to you can get at least 2.5 hours of moderate exercise 

${e://Field/timeframe}? 

  1 (1) 2 (2) 3 (3) 4 (4) 5 (5) 6 (6) 7 (7)   

Completely 
sure I 
cannot 

o   o   o   o   o   o   o   Completely 
sure I can 
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Display This Question: 

If tcode = 2 
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EweekEase To what extent would each of these situations make exercising for 2.5 hours 

${e://Field/timeframe} more difficult or easier for you? 

  More 
difficult 
for me 

(1) 

 (2)  (3)  (4)  (5)  (6) Easier 
for me 

(7) 

Being sick 
(1) 

o   o   o   o   o   o   o   

Having an 
injury (2) 

o   o   o   o   o   o   o   

Disliking 
exercise 

(3) 

o   o   o   o   o   o   o   

Having an 
exercise 

buddy (4) 

o   o   o   o   o   o   o   

Being tired 
(5) 

o   o   o   o   o   o   o   

Being 
stressed (6) 

o   o   o   o   o   o   o   

Having 
family 

obligations 
(7) 

o   o   o   o   o   o   o   

Having 
access to a 

gym (8) 

o   o   o   o   o   o   o   

Rainy 
weather (9) 

o   o   o   o   o   o   o   
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Being busy 
(10) 

o   o   o   o   o   o   o   

Being sore 
(11) 

o   o   o   o   o   o   o   

Having to 
work (12) 

o   o   o   o   o   o   o   

Creating a 
routine or 
schedule 

(13) 

o   o   o   o   o   o   o   

Having 
more free 
time (14) 

o   o   o   o   o   o   o   

Having 
more 

money (15) 

o   o   o   o   o   o   o   

Being out 
of shape 

(16) 

o   o   o   o   o   o   o   

Having a 
flexible 

work 
schedule 

(17) 

o   o   o   o   o   o   o   

Having 
music to 

exercise to 
(18) 

o   o   o   o   o   o   o   

Having a 
home gym 

(19) 

o   o   o   o   o   o   o   
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Having a 
fitness 

tracker or 
app (20) 

o   o   o   o   o   o   o   
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Display This Question: 

If tcode = 1 

  

EYearEase To what extent would each of these situations make exercising for 2.5 hours 

${e://Field/timeframe} more difficult or easier for you? 

  More 
difficult 
for me 

(1) 

 (2)  (3)  (4)  (5)  (6) Easier 
for me 

(7) 

Being tired 
(1) 

o   o   o   o   o   o   o   

Needing to 
buy exercise 
clothes/shoes 

(2) 

o   o   o   o   o   o   o   

Having an 
injury (3) 

o   o   o   o   o   o   o   

Being sick 
(4) 

o   o   o   o   o   o   o   

Rainy 
weather (5) 

o   o   o   o   o   o   o   
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The cost (6) o   o   o   o   o   o   o   

Being 
stressed (7) 

o   o   o   o   o   o   o   

Being busy 
(8) 

o   o   o   o   o   o   o   

Having to 
work (9) 

o   o   o   o   o   o   o   

Having 
family 

obligations 
(10) 

o   o   o   o   o   o   o   

Starting 
earlier than a 

year from 
now (11) 

o   o   o   o   o   o   o   

Having more 
free time (12) 

o   o   o   o   o   o   o   

Creating an 
exercise plan 

(13) 

o   o   o   o   o   o   o   

Having a 
reminder (14) 

o   o   o   o   o   o   o   

Having an 
exercise 

buddy (15) 

o   o   o   o   o   o   o   

Exercising 
with family 

(16) 

o   o   o   o   o   o   o   
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Having 
access to a 
gym I like 

(17) 

o   o   o   o   o   o   o   

Having more 
money (18) 

o   o   o   o   o   o   o   

Finding ways 
to exercise I 
enjoy (19) 

o   o   o   o   o   o   o   

Setting a goal 
(20) 

o   o   o   o   o   o   o   

Having more 
energy (21) 

o   o   o   o   o   o   o   

Being in 
better shape 

(22) 

o   o   o   o   o   o   o   

Eating better 
(23) 

o   o   o   o   o   o   o   
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Q56 Is there anything else you associate with getting at least 2.5 hours of moderate 

exercise ${e://Field/timeframe}? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 



   214 

________________________________________________________________ 

  

End of Block: Exercise Week 

  

Start of Block: Moderators 

  

Q53 Please answer the following question about your overall health. 

  Poor (1) Fair (2) Good (3) Very Good 
(4) 

Excellent 
(5) 

In general, 
would you 
say your 
health is: 

(1) 

o   o   o   o   o   
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Q33 In an average week, how many days do you exercise? 

o 0  (1) 

o 1  (2) 

o 2  (3) 

o 3  (4) 

o 4  (5) 
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o 5  (6) 

o 6  (7) 

o 7  (8) 
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Q68 In an average week, how many days do you get 7 or more hours of sleep per night? 

o 0  (1) 

o 1  (2) 

o 2  (3) 

o 3  (4) 

o 4  (5) 

o 5  (6) 

o 6  (7) 

o 7  (8) 
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Q66 In an average week, how many days do you eat 5 or more servings of vegetables? 

o 0  (1) 

o 1  (2) 

o 2  (3) 

o 3  (4) 

o 4  (5) 

o 5  (6) 

o 6  (7) 

o 7  (8) 

  

  

Page Break   

 
  

  

Q67 In an average week, how many days do you eat 5 or more servings of fruit? 
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o 0  (1) 

o 1  (2) 

o 2  (3) 

o 3  (4) 

o 4  (5) 

o 5  (6) 

o 6  (7) 

o 7  (8) 

  

  

Page Break   

 
  

  

Values Please, rate the importance of the following values as life-guiding principles for 

you.  

  Not 
import
ant at 
all (1) 

Unimport
ant (2) 

Somewh
at 

unimport
ant (3) 

Neither 
unimport
ant nor 

importan
t (4) 

Somew
hat 

importa
nt (5) 

Import
ant (6) 

Of 
supreme 
importa
nce (7) 
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POWER 
(social 
power, 

authority, 
wealth) (1) 

o   o   o   o   o   o   o   

ACHIEVEM
ENT 

(success, 
capability, 
ambition, 

influence on 
people and     
events) (2) 

o   o   o   o   o   o   o   

HEDONISM 
(gratification 

of desires, 
enjoyment in 

life, self-
indulgence) 

(3) 

o   o   o   o   o   o   o   

STIMULATI
ON (daring, a 

varied and 
challenging 

life, an 
exciting life) 

(4) 

o   o   o   o   o   o   o   

SELF-
DIRECTION 

(creativity, 
freedom, 
curiosity, 

independence
, choosing 
one's own 
goals) (5) 

o   o   o   o   o   o   o   
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UNIVERSA
LISM (broad-
mindedness, 

beauty of 
nature and 
arts, social   
justice, a 
world at 
peace, 

equality, 
wisdom, 

unity with 
nature, 

environmenta
l protection) 

(6) 

o   o   o   o   o   o   o   

BENEVOLE
NCE 

(helpfulness, 
honesty, 

forgiveness, 
loyalty, 

responsibility
) (7) 

o   o   o   o   o   o   o   

TRADITION 
(respect for 
tradition, 

humbleness, 
accepting 

one's portion 
inlife, 

devotion, 
modesty) (8) 

o   o   o   o   o   o   o   

CONFORMI
TY 

(obedience, 
honoring 

parents and 
elders, self-
discipline,  

o   o   o   o   o   o   o   
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politeness) 
(9) 

SECURITY 
(national 
security, 
family 

security, 
social order, 
cleanliness,  

reciprocation 
of favors) 

(10) 

o   o   o   o   o   o   o   
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LocusOfControl Please indicate the extent to which you agree with each of the statements 

below.  

  Very 
strongly 
disagree 

(1) 

Strongly 
disagree 

(2) 

Moderately 
disagree 

(3) 

Neither 
disagree 
nor agree 

(4) 

Moderately 
agree (5) 

Strongly 
agree (6) 

Very 
strongly 

agree 
(7) 

My life is 
determined 
by my own 
actions (1) 

o   o   o   o   o   o   o   

I am usually 
able to 

protect my 
personal 

interests (2) 

o   o   o   o   o   o   o   
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I can pretty 
much 

determine 
what will 
happen in 
my life (3) 

o   o   o   o   o   o   o   

To a great 
extent, my 

life is 
controlled 

by 
accidental 

happenings 
(4) 

o   o   o   o   o   o   o   

Often there 
is no chance 

of 
protecting 

my personal 
interests 
from bad 
luck (5) 

o   o   o   o   o   o   o   

When I get 
what I want, 
it's usually 
because I'm 

lucky (6) 

o   o   o   o   o   o   o   

People like 
myself have 

very little 
chance of 
protecting 

our personal 
interests 

where they 
conflict 

with those 
of strong 
pressure 

groups (7) 

o   o   o   o   o   o   o   
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My life is 
chiefly 

controlled 
by powerful 

others (8) 

o   o   o   o   o   o   o   

I feel like 
what 

happens in 
my life is 

mostly 
determined 
by powerful 
people (9) 

o   o   o   o   o   o   o   

  

Page Break   

 

NeedForCognition Please indicate the extent to which you agree with each of the 

statements below.  

  Very 
strongl

-y 
disagr
ee (1) 

Strong
-ly 

disagr
ee (2) 

Moderat
-ely 

disagree 
(3) 

Slightl
-y 

disagr
ee (4) 

Neither 
agree 
nor 

disagree 
(5) 

Slight
-ly 

agree 
(6) 

Moder-
ately 
agree 

(7) 

Strong
-ly 

agree 
(8) 

Very 
strong

-ly 
agree 

(9) 

I would 
prefer 

complex 
to simple 
problems 

(1) 

o   o   o   o   o   o   o   o   o   

I like to 
have the 

responsibil
ity of 

handling a 
situation 

that 
requires a 

lot of 

o   o   o   o   o   o   o   o   o   
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thinking 
(2) 

Thinking 
is not my 

idea of fun 
(3) 

o   o   o   o   o   o   o   o   o   

I would 
rather do 

something 
that 

requires 
little 

thought 
than 

something 
that is sure 

to 
challenge 

my 
thinking 
abilities 

(4) 

o   o   o   o   o   o   o   o   o   

I try to 
anticipate 
and avoid 
situations 

where 
there is 
likely 

chance I 
will have 
to think in 

depth 
about 

something 
(5) 

o   o   o   o   o   o   o   o   o   
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I find 
satisfactio

n in 
deliberatin
g hard and 

for long 
hours (6) 

o   o   o   o   o   o   o   o   o   

I only 
think as 
hard as I 

have to (7) 

o   o   o   o   o   o   o   o   o   

I prefer to 
think 
about 
small, 
daily 

projects to 
long-term 
ones (8) 

o   o   o   o   o   o   o   o   o   

I like tasks 
that 

require 
little 

thought 
once I've 
learned 
them (9) 

o   o   o   o   o   o   o   o   o   

The idea 
of relying 
on thought 

to make 
my way to 

the top 
appeals to 
me (10) 

o   o   o   o   o   o   o   o   o   

I really 
enjoy a 
task that 
involves 

coming up 
with new 
solutions 

to 

o   o   o   o   o   o   o   o   o   
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problems 
(11) 

Learning 
new ways 
to think 
doesn't 

excite me 
very much 

(12) 

o   o   o   o   o   o   o   o   o   

I prefer 
my life to 
be filled 

with 
puzzles 

that I must 
solve (13) 

o   o   o   o   o   o   o   o   o   

The notion 
of thinking 
abstractly 

is 
appealing 
to me (14) 

o   o   o   o   o   o   o   o   o   

I would 
prefer a 

task that is 
intellectual
, difficult, 

and 
important 
to one that 

is 
somewhat 
important 
but does 

not require 
much 

thought 
(15) 

o   o   o   o   o   o   o   o   o   
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I feel relief 
rather than 
satisfactio

n after 
completin
g a task 

that 
required a 

lot of 
mental 

effort (16) 

o   o   o   o   o   o   o   o   o   

It's enough 
for me that 
something 

gets the 
job done; I 
don't care 

how or 
why it 

works (17) 

o   o   o   o   o   o   o   o   o   

I usually 
end up 

deliberatin
g about 
issues 

even when 
they do 

not affect 
me 

personally 
(18) 

o   o   o   o   o   o   o   o   o   

  

Page Break   

 

FutureConsequence For each of the statements below, please indicate whether or not the 

statement is characteristic of you. 
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  Not at 
all like 
me (1) 

Unlike 
me (2) 

Somewhat 
unlike me 

(3) 

Neither 
unlike 
me nor 
like me 

(4) 

Somewhat 
like me (5) 

Like 
me (6) 

Very 
much 

like me 
(7) 

I consider how 
things might be 

in the future, 
and try to 

influence those 
things with my 

day to day 
behavior. (1) 

o   o   o   o   o   o   o   

Often I engage 
in a particular 

behavior in 
order to achieve 
outcomes that 
may not result 

for many years. 
(2) 

o   o   o   o   o   o   o   

I only act to 
satisfy 

immediate 
concerns, 

figuring the 
future will take 

care of itself. (3) 

o   o   o   o   o   o   o   

My behavior is 
only influenced 

by the 
immediate (i.e., 
a matter of days 

or weeks) 
outcomes of my 

actions. (4) 

o   o   o   o   o   o   o   

My convenience 
is a big factor in 
the decisions I 

make or the 
actions I take. 

(5) 

o   o   o   o   o   o   o   
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I am willing to 
sacrifice my 
immediate 

happiness or 
well-being in 

order to achieve 
future 

outcomes. (6) 

o   o   o   o   o   o   o   

I think it is 
important to 

take warnings 
about negative 

outcomes 
seriously even if 

the negative 
outcome will 
not occur for 

many years. (7) 

o   o   o   o   o   o   o   

I think it is 
more important 

to perform a 
behavior with 

important 
distant 

consequences 
than a behavior 

with less-
important 
immediate 

consequences. 
(8) 

o   o   o   o   o   o   o   

I generally 
ignore warnings 
about possible 

future problems 
because I think 
the problems 

will be resolved 
before they 
reach crisis 
level. (9) 

o   o   o   o   o   o   o   
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I think that 
sacrificing now 

is usually 
unnecessary 
since future 

outcomes can be 
dealt with at a 
later time. (10) 

o   o   o   o   o   o   o   

I only act to 
satisfy 

immediate 
concerns, 

figuring that I 
will take care of 
future problems 
that may occur 
at a later date. 

(11) 

o   o   o   o   o   o   o   

Since my day to 
day work has 

specific 
outcomes, it is 
more important 

to me than 
behavior that 

has distant 
outcomes. (12) 

o   o   o   o   o   o   o   

  

  

End of Block: Moderators 

  

Start of Block: Flossing Week 

  

Q20 The next series of questions is about flossing your teeth. There is a lot of talk these 

days about this subject and we still have a lot to learn about the actual experiences and 
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attitudes of people like yourself. It is recommended that an adult floss their teeth once per 

day. 

   

 For the purpose of this survey, we ask that you imagine yourself ${e://Field/timeframe}. 

Think about your life ${e://Field/timeframe}. What will it be like? Please answer the 

following questions about flossing your teeth daily this week. In answering these 

questions, it does not matter if you already are or are not flossing.   

Page Break   

 

Q21 How likely is it that you will floss your teeth daily ${e://Field/timeframe}? 

  1 (1) 2 (2) 3 (3) 4 (4) 5 (5) 6 (6) 7 (7)   

I 
definitely 
will not 

o   o   o   o   o   o   o   I 
definitely 

will 

  

  

  

Page Break   

 
  

  

Q22 I intend to floss my teeth daily ${e://Field/timeframe}. 

  1 (1) 2 (2) 3 (3) 4 (4) 5 (5) 6 (6) 7 (7)   
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Very 
unlikely 

o   o   o   o   o   o   o   Very 
likely 

  

  

  

Page Break   

 
  

Display This Question: 

If tcode = 2 

  

FWeekForecast How likely is it that the following would happen to you if you flossed 

your teeth daily ${e://Field/timeframe}? 

 I would:  

  very 
unlikely 

(1) 

 (2)  (3) Neither 
unlikely 

nor likely 
(4) 

 (5)  (6) very 
 likely  

(7) 

Chip a 
tooth (1) 

o   o   o   o   o   o   o   

Have to 
buy floss 

(2) 

o   o   o   o   o   o   o   

Have sore 
gums (3) 

o   o   o   o   o   o   o   

Have 
bleeding 
gums (4) 

o   o   o   o   o   o   o   
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Have less 
time to do 

other 
things (5) 

o   o   o   o   o   o   o   

Enhance 
tooth gaps 

(6) 

o   o   o   o   o   o   o   

Break my 
fillings (7) 

o   o   o   o   o   o   o   

Spend 
money (8) 

o   o   o   o   o   o   o   

Have to 
change my 
routine (9) 

o   o   o   o   o   o   o   

Have good 
oral 

hygiene 
(10) 

o   o   o   o   o   o   o   

Have 
healthy 

teeth (11) 

o   o   o   o   o   o   o   

Healthy 
gums (12) 

o   o   o   o   o   o   o   

Be healthy 
(13) 

o   o   o   o   o   o   o   

Feel good 
physically 

(14) 

o   o   o   o   o   o   o   

Feel fresh 
and clean 

(15) 

o   o   o   o   o   o   o   

Prevent 
tooth 

problems 
(16) 

o   o   o   o   o   o   o   
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Protect my 
gums and 
teeth (17) 

o   o   o   o   o   o   o   

Save 
money 

(18) 

o   o   o   o   o   o   o   

Have 
white teeth 

(19) 

o   o   o   o   o   o   o   

Remove 
food 

particles 
(20) 

o   o   o   o   o   o   o   

Have good 
breath (22) 

o   o   o   o   o   o   o   

Not have 
to go to 

the dentist  
(23) 

o   o   o   o   o   o   o   

Feel good 
mentally 

(25) 

o   o   o   o   o   o   o   

Make my 
dentist 
happy  
(26) 

o   o   o   o   o   o   o   

Maintain a 
healthy 
routine 

(27) 

o   o   o   o   o   o   o   

 

Page Break   

 

Display This Question: 
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If tcode = 1 

  

FYearForecast How likely is it that the following would happen to you if you flossed 

your teeth daily ${e://Field/timeframe}? 

 I would:  

  very 
unlikely 

(1) 

 (2)  (3) Neither 
unlikely 

nor likely 
(4) 

 (5)  (6) very 
 likely 

 (7) 

Have a 
better 

smile (1) 

o   o   o   o   o   o   o   

Have 
better oral 
health (2) 

o   o   o   o   o   o   o   

Make this 
a goal (3) 

o   o   o   o   o   o   o   

Feel good 
about 

myself (4) 

o   o   o   o   o   o   o   

Prevent 
tooth and 

gum 
problems 

(5) 

o   o   o   o   o   o   o   

Have to 
visit the 
dentist 
less (6) 

o   o   o   o   o   o   o   

Be 
healthier 

(7) 

o   o   o   o   o   o   o   
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Have 
healthy 
dental 

habits (8) 

o   o   o   o   o   o   o   

Spend 
money (9) 

o   o   o   o   o   o   o   

Hurt my 
gums (10) 

o   o   o   o   o   o   o   

Be 
stressed 

(11) 

o   o   o   o   o   o   o   

Have less 
time for 

other 
things (12) 

o   o   o   o   o   o   o   

  

Page Break   

 

Q24 Flossing my teeth daily ${e://Field/timeframe} would be: 

  1 (1) 2 (2) 3 (3) 4 (4) 5 (5) 6 (6) 7 (7)   

Extremely 
bad 

o   o   o   o   o   o   o   Extremely 
good 

Extremely 
foolish 

o   o   o   o   o   o   o   Extremely 
wise 

Extremely 
negative 

o   o   o   o   o   o   o   Extremely 
positive 
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Extremely 
harmful 

o   o   o   o   o   o   o   Extremely 
beneficial 

Extremely 
unnecessary 

o   o   o   o   o   o   o   Extremely 
necessary 

Extremely 
unenjoyable 

o   o   o   o   o   o   o   Extremely 
enjoyable 

Extremely 
stressful 

o   o   o   o   o   o   o   Extremely 
relaxing 

Extremely 
unpleasant 

o   o   o   o   o   o   o   Extremely 
pleasant 

Extremely 
difficult 

o   o   o   o   o   o   o   Extremely 
easy 

Not under 
my control 

o   o   o   o   o   o   o   Under my 
control 

Not up to 
me 

o   o   o   o   o   o   o   Up to me 

 

Page Break   

 

Q62 How many of the people most important to you do you think will floss their teeth 

daily ${e://Field/timeframe} themselves? If you are not sure, make your best guess. 



   237 

  None of 
them  
(1) 

 (2)  (3) Half of 
them  
(4) 

 (5)  (6) All of 
them  
(7) 

 o   o   o   o   o   o   o   

  

  

  

Page Break   

 

  

Q27 How do you think most people important to you would feel about you flossing your 

teeth daily ${e://Field/timeframe}? 

They would:  

  1 (1) 2 (2) 3 (3) 4 (4) 5 (5) 6 (6) 7 (7)   

Strongly 
disapprove 

o   o   o   o   o   o   o   Strongly 
approve 

 

Page Break   

 

Display This Question: 

If tcode = 2 
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FWeekFeel How do you think the following people or organizations would feel about 

you flossing your teeth daily ${e://Field/timeframe}? 

  Strongly 
disapprove 

(1) 

 (2)  (3)  (4)  (5)  (6) Strongly 
approve 

(7) 

N/A 
(8) 

My close 
friends 

would: (2) 

o   o   o   o   o   o   o   o   

My family 
would: (3) 

o   o   o   o   o   o   o   o   

My doctor 
or 

healthcare 
provider 
would: (4) 

o   o   o   o   o   o   o   o   

My dentist 
would: (5) 

o   o   o   o   o   o   o   o   

My 
coworkers 
would: (6) 

o   o   o   o   o   o   o   o   

My 
significant 
other (i.e. 
boyfriend, 
girlfriend, 
husband, 

wife) 
would: (7) 

o   o   o   o   o   o   o   o   

 

Page Break   
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Display This Question: 

If tcode = 1 

  

FyearFeel How do you think the following people or organizations would feel about you 

flossing your teeth daily ${e://Field/timeframe}? 

  Strongly 
disapprove 

(1) 

 (2)  (3)  (4)  (5)  (6) Strongly 
approve 

(7) 

N/A  
(8) 

My close 
friends 

would: (2) 

o   o   o   o   o   o   o   o   

My family 
would: (3) 

o   o   o   o   o   o   o   o   

My dentist 
would: (5) 

o   o   o   o   o   o   o   o   

My 
coworkers 
would: (6) 

o   o   o   o   o   o   o   o   

My 
significant 
other (i.e. 
boyfriend, 
girlfriend, 
husband, 

wife) 
would: (7) 

o   o   o   o   o   o   o   o   
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Q25 There can be a variety of obstacles to your flossing daily ${e://Field/timeframe}. 

Even in the face of such obstacles, how sure are you that if you really wanted to you can 

floss your teeth daily ${e://Field/timeframe}? 

  

  1 (1) 2 (2) 3 (3) 4 (4) 5 (5) 6 (6) 7 (7)   

Completely 
sure I 
cannot 

o   o   o   o   o   o   o   Completely 
sure I can 

  

  

  

Page Break   

 
  

Display This Question: 

If tcode = 2 

  

FWeekEase To what extent would each of these situations make flossing daily 

${e://Field/timeframe} more difficult or easier for you? 
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  More 
difficult 
for me  

(1) 

 (2)  (3)  (4)  (5)  (6) Easier 
for me  

(7) 

Being busy 
(1) 

o   o   o   o   o   o   o   

Having to 
work (2) 

o   o   o   o   o   o   o   

Being away 
from home 

(3) 

o   o   o   o   o   o   o   

Having 
family 

obligations 
(4) 

o   o   o   o   o   o   o   

Using 
conventional 
string floss 

(5) 

o   o   o   o   o   o   o   

Bleeding 
gums (6) 

o   o   o   o   o   o   o   

Being afraid 
of hurting 

your mouth 
(7) 

o   o   o   o   o   o   o   

Having a 
flossing 

routine or 
schedule (8) 

o   o   o   o   o   o   o   

Having floss 
on hand (9) 

o   o   o   o   o   o   o   

Feeling like I 
have a clean 
mouth (10) 

o   o   o   o   o   o   o   
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Knowing I'm 
going to be 

kissing 
someone (11) 

o   o   o   o   o   o   o   

Being afraid 
of gum 

disease (12) 

o   o   o   o   o   o   o   

Having extra 
time (13) 

o   o   o   o   o   o   o   

Having 
reminders 

(14) 

o   o   o   o   o   o   o   

Knowing I'm 
preventing 

tooth 
problems 

(15) 

o   o   o   o   o   o   o   

Not having to 
go to the 
dentist as 
often (16) 

o   o   o   o   o   o   o   

Having good 
teeth (17) 

o   o   o   o   o   o   o   

Doing it 
before or 

after 
brushing my 

teeth (18) 

o   o   o   o   o   o   o   

Using a floss 
pik or water 

pik (19) 

o   o   o   o   o   o   o   

Having floss 
visible where 
I'd use it (20) 

o   o   o   o   o   o   o   

Flossing with 
other people 

(21) 

o   o   o   o   o   o   o   
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Having a 
place to floss 

(22) 

o   o   o   o   o   o   o   

  

  

  

Page Break   

 
  

Display This Question: 

If tcode = 1 

  

FYearEase To what extent would each of these situations make flossing daily 

${e://Field/timeframe} more difficult or easier for you? 

  More 
difficult 
for me  

(1) 

 (2)  (3)  (4)  (5)  (6) Easier 
for me  

(7) 

Being tired 
(1) 

o   o   o   o   o   o   o   

Having a 
convenient 

place to 
floss (2) 

o   o   o   o   o   o   o   

Having to 
buy floss (3) 

o   o   o   o   o   o   o   
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Having 
family 

obligations 
(4) 

o   o   o   o   o   o   o   

Having 
reminders 

(5) 

o   o   o   o   o   o   o   

Having to 
buy floss (6) 

o   o   o   o   o   o   o   

Not having a 
set schedule 

(7) 

o   o   o   o   o   o   o   

Having good 
teeth already 

(8) 

o   o   o   o   o   o   o   

Not feeling 
motivated 

(9) 

o   o   o   o   o   o   o   

Being busy 
(10) 

o   o   o   o   o   o   o   

Creating a 
habit or 

routine (11) 

o   o   o   o   o   o   o   

More 
pleasant 

dentist visits 
(12) 

o   o   o   o   o   o   o   

Access to 
dental care 

(13) 

o   o   o   o   o   o   o   

Having a 
history of 

tooth 
problems 

(14) 

o   o   o   o   o   o   o   
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Rearranging 
my morning 
or evening 
ritual (15) 

o   o   o   o   o   o   o   

Having floss 
when I need 

it (16) 

o   o   o   o   o   o   o   

Using a floss 
pik or water 

pik (19) 

o   o   o   o   o   o   o   

Having a my 
dentist 

recommend 
it (20) 

o   o   o   o   o   o   o   

  

 

Page Break   

 

Q57 Is there anything else you associate with flossing your teeth daily 

${e://Field/timeframe}? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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Q38 In an average week, how many days do you floss your teeth? 

o 0  (1) 

o 1  (2) 

o 2  (3) 

o 3  (4) 

o 4  (5) 

o 5  (6) 

o 6  (7) 

o 7  (8) 

  

  

Page Break   

 

Q65 What time scenario did we ask you to think about? 

________________________________________________________________ 
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Q47 This concludes the survey.  Thank you for your participation! 

  

End of Block: Flossing Week 

  

 


