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ABSTRACT 

This study examined the effect of message framing to promote sleep behaviors. 

Participants (N = 156) were randomly assigned to read either a gain- or loss-framed message.  

The gain-framed message focused on the benefits of sufficient sleep duration and good sleep 

quality, and the loss-framed message focused on the costs of insufficient sleep duration and poor 

sleep quality. Participants’ motivational orientation (the extent to which they seek out positive 

outcomes or avoid negative outcomes) and sleep behavior were assessed at baseline.  Potential 

mediational measures were assessed including time participants spent reading the message, recall 

of message content, and the extent to which participants elaborated on the message.  Before 

participants left the lab, they reported their sleep-related intentions for the following week.  One 

week later, participants reported their sleep duration, sleep quality, and sleep hygiene behaviors.  

Contrary to my hypothesis, a gain-framed message did not promote sleep intentions, sleep 

duration, sleep quality, or sleep hygiene behaviors better than a loss-framed message.  Further, 

inconsistent with my prediction, motivational orientation did not moderate message framing 

effects on sleep behaviors.  Because there was no effect of message framing or the interaction of 

motivational orientation and message framing on sleep behaviors, mediational effects were not 

examined.  The results of the present study suggest that a gain-framed message was not more 

effective at promoting sleep behaviors than a loss-framed message.  Perhaps, sleep is too 

complex of a behavior for such a subtle manipulation as message framing.  
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CHAPTER ONE 

INTRODUCTION 

Sleep and Message Framing 

 “I wonder why I don’t go to bed and go to sleep.  But then it would be tomorrow, so I 

decide that no matter how tired, no matter how incoherent I am, I can skip one hour more of 

sleep and live.” – Sylvia Plath 

Extensive work over the past two decades has highlighted the importance of framed 

messages for promoting health behaviors (Rothman & Updegraff, 2011; Updegraff & Rothman, 

2013).  More specifically, this literature has investigated how subtle differences in the way 

information is framed can have important effects on health behavior.  This study sought to add to 

the message framing literature in a number of important ways.  First, the study examined the 

effectiveness of framed messages to promote an important and unstudied health behavior, sleep, 

in college students. Second, the study sought to replicate findings that individual differences 

moderate the effectiveness of framing.  Third, work on understanding mediators of framing 

effects has been inconclusive so this study tested two possible mediators of framing effects.  

Sleep    

Sleep is an essential health behavior (National Center for Chronic Disease Prevention and 

Health Promotion, Division of Population Health, 2015) and is important for quality of life 

(National Sleep Foundation, 2015a).  Sufficient sleep for adults is defined as seven to nine hours 

of sleep each night (Hirshkowitz et al., 2015).  In addition to sufficient sleep quantity, it is also 

important that people have good quality sleep (i.e., are not having sleep difficulties like waking 

up during the night or having trouble falling asleep) (Buboltz, Brown, & Soper, 2001).  
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However, more than one-quarter of American adults report insufficient sleep duration (National 

Center for Chronic Disease Prevention and Health Promotion, Division of Population Health, 

2014).  Likewise, more than one-quarter of American college students sleep less than seven 

hours per night and one-fifth report having stayed up all night at least once in the past month 

(Lund, Reider, Whiting, & Prichard, 2010). Additionally, many college students have poor sleep 

quality (Buboltz et al., 2001).  Sleep is an important health behavior and many people, college 

students in particular, are lacking sufficient sleep duration and/or quality.  

Consequences of Insufficient Sleep.  The Centers for Disease Control and Prevention 

states that insufficient sleep is a public health epidemic (National Center for Chronic Disease 

Prevention and Health Promotion, Division of Adult and Community Health, 2015).  Indeed, 

inadequate sleep is associated with a number of important health problems such as premature 

mortality, chronic illnesses, and excessive weight. It can also lead to risky decision making and 

poor academic performance.  

Sleep is associated with mortality and many chronic illnesses. There is a U-shaped 

relationship between sleep and mortality, such that people with particularly short or long sleep 

duration are more likely to die than people who report sleeping an optimal amount (Gallicchio & 

Kalesan, 2009; Grandner, Hale, Moore, & Patel, 2010).  Currently, it is unknown whether sleep 

is an independent predictor of mortality or if this relationship is explained by health problems 

associated with both sleep and mortality (Ferrie, Kumari, Salo, Singh-Manoux, & Kivimaki, 

2011; Grander et al, 2010).  There are a large number of health problems associated with 

insufficient sleep, including an increase in insulin resistance (Knutson, Ryden, Mander, & Van 

Cauter, 2006), the development of Type 2 diabetes (Gangwisch et al., 2007; Knutson et al., 
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2006), and the development of metabolic syndrome (Schmid, Hallschmid, & Schultes, 2015).  

Insufficient sleep is also associated with cardiovascular disease (Cappuccio, Cooper, D’Elia, 

Strazzullo, & Miller, 2010; Gangwisch et al., 2010; Gangwisch, Feskanich, Malaspina, Shen, & 

Forman, 2013; Kaneita, Uchiyama, & Yoshiike, Ohida, 2008 Meng, Zheng, & Hui, 2013). The 

relationship between sleep and chronic illnesses may be explained by inflammation which 

increases with insufficient sleep duration (Irwin, Wang, Campomayor, Collado-Hidalgo, & Cole, 

2006; Vgontzas et al., 2004). Poor health outcomes may also be associated with decreased 

immune functioning due to insufficient sleep duration (Motivala & Irwin, 2007).    

Data from correlational and experimental studies suggests that insufficient sleep can lead 

to weight gain (Cappuccio et al, 2008; Markwald et al., 2013; Taheri, Lin, Austin, Young, & 

Mignot, 2004).  The relationship between sleep duration and weight gain may be due to changes 

in appetite and energy expenditure (Spiegel, Tasali, Leproult, & Van Cauter, 2009; Markwald et 

al., 2013; Taheri et al., 2004).  Many college students are overweight or obese (American 

College Health Association, 2007; Sparling, 2007; Wharton, Adams, & Hampl, 2008), and many 

college students want to lose weight (Wharton et al., 2008). For this reason, interventions to 

increase sleep duration in college students could be helpful for weight maintenance or weight 

loss. 

Another problem associated with insufficient sleep is risky decision making.  Compared 

to adults with sufficient sleep, sleep-deprived adults made riskier decisions on the Iowa 

Gambling Task (Killgore, Balkin, & Wesensten, 2006).  Moreover, short (vs. optimal) sleep 

duration was associated with higher likelihood of engaging in risky and self-destructive 

behaviors like theft, alcohol use, cigarette smoking, illicit drug use, unprotected sex, violence, 
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and suicidal ideation among adolescent students (McKnight-Eily, Eaton, Lowry, Croft, Presley-

Cantrell, & Perry, 2011; Yen, King, & Tang, 2010).  Similarly, studies have found that alcohol 

and marijuana use are associated with insufficient sleep in college students (Jean-Louis, von 

Gizycki, Ferdinand, & Nunes, 1998). Drowsy driving—another risky health behavior linked to 

insufficient sleep—is responsible for many automobile accidents each year (National Sleep 

Foundation, 2015b). Experimental and correlational data suggests that insufficient sleep can 

impair driving performance by decreasing the attention and reaction-time of drivers (Mikata et al 

2010; Powell & Chau, 2010).  Young adults have higher rates of both drowsy driving (National 

Sleep Foundation, 2015b) and automobile accident fatalities than older adults (World Health 

Organization, 2015). 

Sleep also affects academic performance, which is particularly important for college 

students. Several correlational studies have found a positive relationship between sleep 

duration/sleep quality and academic performance (Curcio, Ferrar, & De Gennaro, 2006).  

Experimental studies suggest that insufficient sleep negatively affects learning and memory 

capacity, factors which may be responsible for the relationship between sleep and academic 

performance (Curcio et al., 2006; Mikata et al., 2010).   

Barriers to Sufficient Sleep and Strategies for Improving Sleep Behavior.   There are 

many reasons college students are not sleeping enough (Knowlden & Sharma, 2014).  Lack of 

maturity and diminished parental guidance may partly explain poor sleep decisions among 

college students.  College students may also struggle to balance educational and social 

responsibilities with proper sleep.  Additionally, college students report that emotional and 

academic stress can affect their ability to sleep (Lund et al., 2010).  Many college students 
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struggle with maintaining a consistent sleep schedule, particularly on the weekends, which 

affects sleep duration (Gaultney, 2010; Knowlden & Sharma, 2014).      

The most common recommendation to promote better sleep duration and quality is to 

maintain proper sleep hygiene. Sleep hygiene refers to developing and maintaining habits to 

improve a person’s ability to sleep (American Academy of Sleep Medicine, 2015).  

Recommended habits include: creating a bedtime and time to wake up that will allow for at least 

seven hours of sleep, being consistent with that schedule even on weekends and vacations, 

ensuring that the bedroom is quiet and cool in temperature, limiting exposure to light in the 

evening, avoiding caffeine and alcohol in the late afternoon and evening, and maintaining a 

regular exercise routine and healthy diet.    

In summary, although sleep is an important health behavior, research on sleep lags 

behind research on other health behaviors (e.g., smoking cessation, weight maintenance) (Ferrie 

et al., 2011).  Furthermore, little of the research on sleep focuses on interventions to increase 

sleep.  Sleep is an important, understudied health behavior, and many college students are not 

sleeping enough.  For these reasons, this study tested the effectiveness of an intervention 

(specifically, message framing) to increase sleep duration and quality in a college student 

sample.   

Message Framing  

 Health communication is the “study and use of communication strategies to inform and 

influence individual decisions that enhance health,” according to the Centers for Disease Control 

and the National Cancer Institute (Centers for Disease Control and Prevention, Division of 

Public Affairs, Office of the Associate Director for Communication, 2011).  One form of health 



6 

 

 

 

 

communication that has received a great deal of attention over the last two decades is message 

framing (Updegraff & Rothman, 2013). Message framing research highlights the relative 

effectiveness of gain- and loss-framed messages for promoting health behaviors (Rothman & 

Salovey, 1997; Updegraff & Rothman, 2013).  A gain-framed message emphasizes the benefits 

of engaging in the health behavior (e.g., “by consuming an adequate amount of calcium, you 

reduce your risk for developing osteoporosis”).  On the other hand, a loss-framed message 

emphasizes the costs of not engaging in the health behavior (e.g., “by not consuming an adequate 

amount of calcium, you increase your risk for developing osteoporosis”).  The health information 

presented in gain- and loss-framed messages is equivalent, but the messages differ by their focus 

on either the benefits of action (gains) or costs of inaction (losses).   In general, message framing 

is delivered in print or video messages.  Hundreds of articles have been published demonstrating 

the effectiveness of framed messages to change both intentions to engage in health behaviors and 

actual behavior. Although the manipulation is subtle, research suggests framing effects can 

persist for weeks and even months (Gallagher & Updegraff, 2012).   

Perceived Risk as a Theoretical Framework Underlying Framing Effects. 

Historically, message framing researchers proposed that the perceived risk associated with 

engaging in the advocated health behavior should guide whether a gain- or loss-framed 

advantage will be observed (Gallagher & Updegraff, 2012; Rothman & Salovey, 1997; Rothman, 

Bartels, Wlaschin & Salovey, 2006).  More specifically, some health behaviors tend to be viewed 

as relatively risky (i.e., there is an uncertain chance of experiencing a negative outcome) while 

others tend to be viewed as low risk (i.e., there is a certain, low chance of experiencing a 

negative outcome).  The prediction that one frame would outperform the other based on the 
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perceived risk associated with the behavior advocated in the message was derived from Prospect 

theory (Tversky & Kahneman, 1992). Prospect theory suggests that when people are presented 

with an equivalent scenario they will prefer different decisions depending on how the scenario is 

framed.  Specifically, people prefer avoiding risks (i.e., become risk adverse) when they consider 

gains but prefer taking risks (i.e., become risk seeking) when they consider losses.   

Based on prospect theory, Rothman & Salovey (1997) posited that the effectiveness of 

gain- and loss-framed messages would depend on the perceived risk associated with the health 

behavior recommended in the message. Further, they suggested the type of behavior advocated 

in the message could signal whether people will view the behavior as risky or safe. Most health 

behaviors can be classified as either a detection behavior which informs a person of the presence 

or absence of illness (e.g., mammography, HIV testing, cholesterol screening) or a prevention 

behavior which provides a person with the opportunity to maintain their present health status 

and/or reduce their risk for future illness (e.g., sunscreen use, condom use, calcium 

consumption).  Rothman and Salovey (1997) proposed that the relative effectiveness of framed 

messages would depend on whether the advocated behavior was a prevention or detection 

behavior.  More specifically, they proposed a gain-framed message would be more effective than 

a loss-framed message at promoting prevention behaviors because those behaviors tend to be 

viewed as involving relatively safe and certain outcomes.  Conversely, they proposed a loss-

framed message would be more effective than a gain-framed message at promoting detection 

behaviors because those behaviors tend to be viewed as involving risk or uncertain outcomes.  In 

sum, the Rothman and Salovey (1997) framework of message framing suggests that gain-framed 

messages should be more effective when people believe that a health behavior affords relatively 
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safe or certain outcomes whereas loss-framed messages should be more effective when people 

believe that a health behavior involves risk or uncertainty.   

 The evidence for the Rothman and Salovey (1997) framework has been somewhat mixed 

(Rothman & Updegraff, 2011; Van’t Riet et al., 2015).  Seminal framing studies found main 

effects of framing in the anticipated direction (i.e., a gain-framed advantage for prevention 

behaviors and a loss-framed advantage for detection behaviors).  One such example of a study 

that found a gain-framed advantage for a prevention behavior was conducted by Detweiler and 

colleagues (1999) who found that among beach-goers a gain-framed message was more 

successful at promoting sunscreen use than a loss-framed message.  Likewise an example of a 

study that found a loss-framed advantage for a detection behavior was conducted by Banks and 

colleagues (1995) who found that a loss-framed message was more successful at promoting 

mammography than a gain-framed message.  Recent meta-analyses suggest small effects of gain-

framed messages for promoting prevention behaviors and loss-framed messages for promoting 

detection behaviors (Gallagher & Updegraff, 2012; O’Keefe & Jensen, 2007; O’Keefe & Jensen, 

2009; O’Keefe & Nan, 2012; O’Keefe & Wu, 2012).  More specifically, a meta-analysis found a 

reliable gain-framed advantage for prevention behaviors, particularly skin cancer prevention, 

smoking cessation, and physical activity (Gallagher & Updegraff, 2012).  In general, meta-

analyses have failed to find a loss-frame advantage for detection behaviors with the exception of 

breast cancer screening (Gallagher & Updegraff, 2012; O’Keefe & Jensen, 2009). 

One explanation for the mixed support for the Rothman and Salovey (1997) framework is 

that it may be inappropriate to consider the categories of detection and prevention health 

behaviors as a proxy for risk perceptions associated with the advocated health behavior. Instead, 
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it may be more appropriate to consider people’s perceptions of risk associated with advocated 

health behavior.  Although many prevention health behaviors tend to be perceived as involving 

low risk or certainty, some people may associate prevention behaviors with risk or uncertainty 

(e.g., vaccination). Likewise, although most detection behaviors tend to be associated with 

feelings of uncertainty or risk, some people may associate detection behaviors with safety or 

certainty.  In short, one may need to consider the message recipient’s perceived risk associated 

with health behavior to determine which frame will be more effective.   

Recent findings support this perspective.  For instance, even though vaccination is a 

preventive health behavior, some people tend to worry about the safety of vaccination (Gerend, 

Shepherd, & Lustria, 2013; Gerend, Shepherd, & Shepherd, 2013), which could result in a loss-

framed rather than a gain-framed advantage.  Indeed, research suggests that loss-framed 

messages promoting human papillomavirus (HPV) vaccination tend to outperform gain-framed 

messages advocating the same behavior (Gerend & Shepherd, 2007; Gerend & Sias, 2009). 

Support for this perspective was also demonstrated in a recent study promoting two prevention 

health behaviors, dietary calcium consumption and calcium supplement use, that reduce risk of 

osteoporosis (Gerend & Shepherd, in press).  Consistent with the idea that risk associated with 

health behaviors affects the effectiveness of framed messages, college-aged women were more 

likely to increase their dietary calcium consumption (a preventive health behavior viewed as 

familiar and low-risk) when they read a gain-framed message compared to a loss-framed 

message, but women were more likely to increase their use of calcium supplements (a preventive 

health behavior viewed as unfamiliar and risky) when they read a loss-framed message compared 

to a gain-framed message.    
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More recent work suggests that in addition to considering perceived risk of the advocated 

health behavior, it may also be important to consider risk associated with the health outcome 

purportedly reduced by engaging in the health behavior (Rothman & Updegraff, 2011).  There is 

emerging evidence that individuals’ perceptions of risk of developing health problems may 

moderate the effectiveness of framed messages (Hull, 2012; Gallagher, Updegraff, Rothman, & 

Sims, 2011). For instance, one study found that the effectiveness of message framing for 

increasing intentions to receive the HPV vaccine was moderated by participants’ perceived risk 

for developing cervical cancer (Gerend & Shepherd, 2007).  Women who had more sexual 

partners and a history of failure to use condoms (and therefore may have had higher perceived 

risk for developing cervical cancer) were more motivated by loss-framed (vs. gain-framed) 

messages than women who had fewer sexual partners and used condoms more regularly. A 

conceptually similar pattern of results was found in a study on message framing and 

mammography.  A loss-framed (vs. gain-framed) message led more women to get mammograms 

but this effect was only found among women with high perceived susceptibility to breast cancer 

(i.e., high perceived risk of developing breast cancer) (Gallagher, Updegraff, Rothman, & Sims, 

2011). Conversely, when individuals perceive that they are at low risk for negative health 

outcomes, gain-framed messages may outperform loss-framed messages.  In a study on message 

framing and HIV testing, people who were relatively certain that they did not have HIV (i.e., felt 

low risk for testing positive for HIV) were more likely to get tested for HIV after reading a gain-

framed rather than loss-framed message (Apanovitch, McCarthy, & Salovey, 2003).  These 

findings support the general framework that loss-framed messages will be more effective when 

people feel at risk and gain-framed messages will be more effective when people feel low risk. 
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Another source of perceived risk that can affect the effectiveness of framed messages is 

contextual or situational risk (i.e., risk unrelated to the health behavior or health outcome).  

Based on the Rothman and Salovey (1997) framework that loss-frames are more effective than 

gain-frames at promoting a health behavior associated with risk, one could expect that if a person 

is in a context associated with risk, a loss-framed message could outperform a gain-framed 

message.  Indeed, research has demonstrated that situational threat can moderate message 

framing effects, resulting in a loss-frame advantage.  For example, when threat was primed with 

the color red (which is a context associated with risk (Elliot, Payen, Brisswalter, Cury, & Thayer, 

2011)), men had higher intentions to get the HPV vaccine when they read a loss-framed message 

than a gain-framed message (Gerend & Sias, 2009).  In a similar vein, people who were made to 

feel social threat (i.e., were in a context in which they risked being negatively judged by a peer) 

subsequently reported eating more fruits and vegetables if they read a loss-framed message 

versus a gain-framed message promoting healthy eating (Gerend & Shepherd, in progress).  This 

research supports the hypothesis that situational threat cues may moderate framing effects.  

Moderators of Framing Effects.  As discussed previously, relatively few studies have 

observed main effects of message frame. One reason for the general lack of main effects of 

framing is that moderators are important for understanding framing effects (Rothman & 

Updegraff, 2011).  Indeed, research has found evidence for a variety of moderated message 

framing effects (e.g., risk perceptions, self-efficacy, need for cognition, motivational orientation, 

regulatory focus, issue involvement, and perceived severity/susceptibility) (Covey, 2014).  One 

potential moderator of framing effects that appears to be particularly important, motivational 

orientation, will be investigated in this study. 
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The individual difference measure of motivational orientation has received a great deal of 

attention in framing research in recent years (Rothman & Updegraff, 2011).  Motivational 

orientation refers to the extent to which people are motivated to seek out favorable outcomes 

(i.e., are behavioral activation system-oriented (BAS-oriented)) or are motivated to avoid 

unfavorable outcomes (i.e., are behavioral inhibition system-oriented (BIS-oriented)) (Carver & 

White, 1994). Based on the Rothman and Salovey framework (1997), researchers predicted that 

people who were more BAS-oriented (sensitive to reward cues) would be more motivated by a 

gain-framed message than a loss-framed message, as gain-framed messages typically highlight 

benefits that can be attained.  In contrast, researchers predicted that people who were more BIS-

oriented (sensitive to threat cues) would be more motivated by a loss-framed message than a 

gain-framed message, as loss-framed messages typically highlight costs that can be avoided 

(Rothman & Updegraff, 2011).   

Research in support of this hypothesis is steadily accumulating (e.g., Gerend & Shepherd, 

2007; Lee & Aaker, 2004).  For example, BAS-oriented individuals reported flossing their teeth 

more often after reading a gain- rather than loss-framed message about dental flossing, yet the 

opposite was found for BIS-oriented individuals such that they were more likely to floss after 

reading a loss- rather than gain-framed message (Sherman, Mann, & Updegraff, 2006).  Similar 

results demonstrating that motivational orientation moderates framing effects were found in a 

study advocating a different health behavior, calcium consumption (Gerend & Shepherd, 2013).  

College-aged women who were BAS-oriented consumed more calcium supplements when they 

read a gain- rather than a loss-framed message.  Conversely, BIS-oriented women consumed 

more calcium supplements when they read a loss- rather than a gain-framed message. This study 
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examined the motivational orientation as a moderator of message framing for promoting sleep 

behaviors.  Because sleep behaviors are preventative health behaviors, it was expected that a 

gain-framed message will outperform a loss-framed message but only among BAS-oriented 

individuals.  However, no effect of framing was expected for BIS-oriented individuals. 

Mediators of Framing Effects.  Although research has successfully identified several 

moderators of message framing effects (Covey, 2014), research identifying mediators of framing 

effects has been less successful (e.g., Jung, Martin Ginis, Phillips, & Lordon, 2011; Latimer et 

al., 2008; Meyerowitz & Chaiken, 1987; O’Connor, Ferguson, & O’Connor, 2005).  Researchers 

have looked to models of health behavior (e.g., the Theory of Planned Behavior (Ajzen, 1991) 

and the Health Belief Model (Janz & Becker, 1984)) for guidance on potential mediators of 

framing effects.  Two possible candidates, attitudes toward the health behavior and intentions to 

engage in the health behavior, have been repeatedly explored as potential mediators of framing 

effects.  Nevertheless, numerous studies have failed to demonstrate supporting evidence (e.g., 

Jung et al., 2011; Meyerowitz & Chaiken, 1987).  Because of the paucity of successful research 

on mediators of message framing for promoting engagement in health behaviors, researchers 

have called for more work  identifying and testing possible mediators of gain-loss framing 

effects (Rothman & Updegraff, 2011; Updegraff & Rothman, 2013).  Given the importance of 

moderators in the framing literature, it is plausible that the underlying mechanisms linking 

framed messages to increased engagement in health behaviors are dependent on moderating 

variables.  Two proposed mediators of moderated message framing effects are attention to the 

message and message elaboration (Rothman & Updegraff, 2011).  
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Attention to the message has been theorized as a possible mediator of framing effects 

(Rothman & Updegraff, 2011).  Attention to the message is simply the extent to which a person 

pays attention to the health message (McGuire, 1984).  According to McGuire (1984), attention 

is one of the mediating processes of health communication on behavior.  More specifically, he 

posits for health communication to have an impact on behavior an individual must be exposed to 

the message, pay attention to it, comprehend it, agree with it, and act as the communication 

urges.  Usually attention is measured as recall of the presented information (i.e., accuracy of 

reporting message content) and by eye-tracking (i.e., gaze duration and number of fixations) 

(e.g., Berenbaum & Latimer, Cheung, 2014).  

The success of framing may be greater when frames match characteristics of the message 

recipient. Thus, the extent to which a person would be expected to attend to the framed message 

would be dependent on message fit.  Specifically, in the framing literature it has been 

hypothesized that good message fit (i.e., the extent to which a person feels right when they read a 

framed message that matches the health behavior and/or the framed message matches the 

individual’s disposition) can affect engagement in the health behavior.  According to this 

hypothesis, people should be more likely to attend to a message, and therefore more likely to 

engage in the advocated health behavior, when there is good message fit than when there is poor 

message fit.  For instance, a person who experiences good message fit when they read a gain-

framed message promoting fruit and vegetable consumption (i.e., the message matches the health 

behavior advocated in the appeal because fruit and vegetable consumption is a behavior 

associated with low risk) might attend more carefully to the message and subsequently eat more 

fruits and vegetables.  In contrast, a person who experiences poor message fit when they read a 
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loss-framed message promoting fruit and vegetable consumption (as the message does not match 

the health behavior) may attend less carefully to the message and not increase their fruit and 

vegetable consumption. 

There is some evidence in support of the hypothesis that attention might function as a 

mediator of message framing when there is good message fit.  For example, a study of women 

who were at risk for cervical cancer and were scheduled to undergo further testing found that 

women who read a loss-framed message versus a gain-framed message about their medical 

condition and the importance of further testing and who were low monitors (i.e., people who 

typically do not pay attention to or seek out threatening medical cues) were more likely to 

remember information about their medical condition (Miller et al., 1999). In contrast, women 

who were high monitors (i.e., people who typically pay attention to or seek out threatening 

medical cues) were more distressed when reading the loss-framed than gain-framed message and 

were less likely to remember the information than women who were low monitors.  There is also 

some evidence that people attend more to messages when framing fits the behavior.  Work on 

osteoporosis prevention, a prevention behavior, found that women gazed longer on and more 

accurately recalled a gain-framed message than a loss-framed or neutral-framed message 

(O’Malley & Latimer-Cheung, 2012).  A similar study on physical activity, a prevention 

behavior, found that people gazed longer on gain-framed message than a loss-framed or neutral-

framed message, but no effect was found for recall (Bassett-Gunter, Latimer-Cheung, Martin 

Ginis & Castelhano, 2014).  Because these studies did not measure behavior, they did not test 

whether attention to framed messages mediated the effect of framed messages for promoting 

health behaviors. 
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There has been only one study, to my knowledge, that measured both attention to framed 

messages and subsequent behavior and therefore was able to test whether attention to the 

message mediated the effect of message framing on health behavior (Berenbaum & Latimer-

Cheung, 2014).  The context for this study was promoting physical activity among relatively 

inactive female college students.  Participants attended more to the message, fixated more and 

gazed longer on each word, and recalled more content when exposed to gain-framed messages 

than loss-framed messages. A gain-frame advantage was also demonstrated for behavior; 

participants exposed to the gain (vs. loss) framed message reported engaging in more physical 

activity at one week follow-up.  Nevertheless, fixation, gaze time, and message recall did not 

mediate framing effects on physical activity.  One potential explanation for the nonsignificant 

mediation effect is that moderating effects were not considered.  Although there has been much 

interest in attention to the message as a possible mediator of framing effects, little work has been 

done to directly test the possibility (Rothman & Updegraff, 2011).  Moreover, the findings of 

work on attention to the message and framing effects have been inconsistent.  For these reasons, 

this study tested attention to the message as a mediator of moderated framing effects on health 

behavior.  

Message elaboration has also been proposed as a potential mediator of framing effects for 

promoting health behavior (Rothman & Updegraff, 2011).  Message elaboration refers to the 

process of evaluating the merits of the message and considering the message based on prior 

knowledge (Cacioppo & Petty, 1984).  Although there have not been formal tests of message 

elaboration as a mediator of message framing effects, there is some evidence that message 

elaboration is related to framing.  For example, a study promoting breast cancer screening (a 
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detection behavior) found that reading a loss-framed message led to greater elaboration than 

reading a gain-framed message, although this effect was only observed for women, not men 

(Kim, 2012).  Additionally, research by Updegraff and colleagues (2007) investigated the role of 

motivational orientation and the quality of framed messages on flossing.  They found when 

messages matched a person’s motivational orientation (BAS-oriented with gain-frame and BIS-

oriented with loss-frame), people were better able to distinguish strong vs. weak arguments for 

flossing.  These studies suggest people may be more likely to elaborate on gain versus loss-

framed messages when their motivational orientation is consistent with the frame of the message.  

For this reason, this study investigated message elaboration as a plausible mediator of framing 

effects.  

Purpose of Research 

This study had three purposes.  First, the study tested the effectiveness of message 

framing on promoting proper sleep (quantity and quality); this is a previously unstudied health 

behavior in the context of framing interventions.  Second, the study sought to replicate the 

finding that approach-oriented people are more motivated by gain-framed messages than loss-

framed messages.  Third, the study tested two possible mediators of the relationship between 

message framing and health behaviors, attention to the message and message elaboration.  
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CHAPTER TWO 

METHOD 

Method 

Participants 

One hundred and seventy undergraduate students were recruited from the psychology 

department subject pool at a large southeastern university in the U.S.  Participants had to be at 

least 18 years old to participate.  Mean age of participants was 19 years (range 18-32). The 

majority of participants were freshman (55%), followed by sophomores (22%), juniors (12%), 

seniors (11%), and post-baccalaureate (< 1%).  The majority of participants were female (83%). 

Twenty-six percent of participants were Hispanic/Latino. Most participants self-identified as 

Caucasian (67%). The remainder identified as Black/African-American (19%), Asian/Asian 

American (4%), multi-racial (7%), American Indian/Alaska Indian (<1%), or chose not to 

identify (2%). Participants were compensated with course credit.     

According to a power analysis for a multiple regression for an interaction with the 

medium effect size of Cohen’s d = 0.5 (based on Berenbaum & Latimer-Cheung, 2014) with 3 

predictors (message frame, motivational orientation, and baseline sleep behavior), data were 

needed from 152 participants. One hundred and seventy undergraduate students participated in 

the study. Participants with insomnia (N = 8, 5% of participants) were ineligible to participate 

and, therefore, were excluded from subsequent analyses.  Participants who (accidentally) skipped 

the experimental part of the study (N = 3) and participants who did not complete the follow-up 

study (N = 3) were also excluded from the analyses   One hundred and fifty six participants were 

included in the main analyses; thus the study was adequately powered.  
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Procedure  

The present study was approved by the University Human Subjects Committee (see 

appendices A and B).  Participants were run individually in a lab in the psychology department.  

After providing informed consent, participants completed a baseline survey that assessed 

demographics, insomnia, baseline sleep behaviors, and motivational orientation.  Participants 

were then randomly assigned to read either the gain-framed (N = 82) or loss-framed (N = 80) 

message pamphlet.  Each participant was timed by the research assistant while he/she read the 

pamphlet.  Afterward, participants completed a survey that assessed attention to the message, 

message elaboration, pamphlet evaluations, a framing manipulation check, and intentions to 

engage in sleep behaviors over the next week.  Participants also provided their contact 

information (i.e., email address and phone number) for the online follow-up survey.  Participants 

were provided with a paper version of a sleep log and instructions on how to accurately record 

their sleep duration in the log during the following week.  The laboratory session took around 30 

minutes to complete.   

Participants received an email one week after the lab session containing a secure link to 

an online follow-up survey that assessed engagement in sleep behaviors over the past week.  

Participants also entered the information from their sleep log into the online follow-up survey.  

The follow-up portion of the study took around 15 minutes to complete.   

Materials 
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 Demographics. Participants reported their gender, race/ethnicity, age, and year in 

college.   

Sleep Duration and Quality. Sleep duration and quality at both baseline and follow up 

were measured with the Pittsburg Sleep Quality Index (PSQI) (Buysse, Reynolds, Monk, 

Berman, & Kupfer, 1989) and the Core Consensus Sleep Diary (CSD-Core) (Carney et al., 

2012).  The PSQI is a 17-item scale that assesses duration of sleep and difficulties sleeping over 

the previous month.  Questions were modified to reflect the one-week baseline and follow-up 

periods that were used in the current study.  Previous sleep interventions have also used a one-

week follow up (e.g., Hudson, Portillo, & Lee, 2008; Ouslander et al., 2006).  Based on the 

scoring instructions for this measure, PSQI answers were summed to assess sleep quality 

(minimum score = 0 (better sleep quality); maximum score = 21 (worse sleep quality)).  One 

item from the PSQI specifically assesses sleep duration, “During the past week, how many hours 

of actual sleep did you get at night? (This may be different than the number of hours you spent in 

bed.)”  Using the approach by Buysse and colleagues (1989), responses to this item were 

assigned scores ranging from 0 (7 hours of more sleep per night) to 3 (less than 5 hours of sleep 

per night).     

The CSD-Core is a sleep diary with 9-items that participants were instructed to complete 

on a daily basis immediately after they woke up.  Seven items assess sleep duration (e.g., “How 

long did it take you to fall asleep?”), one item assesses quality (i.e., “How would you rate the 

quality of your sleep? very poor, poor, fair, good, very good”), and one item allows participants 

to write any pertinent comments about their sleep the previous night (e.g., I had a cold).  Data 

from the sleep diary were used to calculate average sleep duration and average sleep quality over 
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the week.  Scores for the single item assessing sleep quality were summed for the seven days and 

then divided by seven.  Sleep duration was computed by calculating total sleep duration for each 

of the seven nights (time awake - time asleep - duration of awakenings), summing the sleep 

duration for the seven nights and then dividing that value by seven.  Because participants 

completed the diary daily, it was possible to differentiate sleep duration and quality on weekdays 

versus weekends.  The same strategy was used to assess weeknight and weekend sleep quality 

and sleep duration.  That is, the sum of weeknight sleep quality and sleep duration was summed 

and divided by four (Monday, Tuesday, Wednesday, and Thursday) and the sum of weekend 

sleep quality and duration was summed and divided by three (Friday, Saturday, and Sunday).  

Some participants had trouble completing and/or entering data from their sleep diary.  For 

example, some participants failed to report whether they fell to sleep or woke up during the am 

or pm, thus making it difficult to compute an accurate measure of sleep duration.  Participants (N 

= 24) who responded that they slept a negative amount of time or more than 15 hours were 

excluded from the analyses including CSD-CORE sleep duration (week sleep duration, 

weeknight sleep duration, and weekend night sleep duration).     

Insomnia.  As the study was not designed to treat chronic insomnia, participants with 

insomnia (i.e., people who have insomnia symptoms that have lasted over one month and impair 

their functioning) were excluded from the analyses.  Previous studies suggest that approximately 

9.5-13% of college students have insomnia (Gaultney, 2010; Gellis, Park, Stotsky, Taylor, 2014; 

Taylor, Bramoweth, Grieser, Tatum, & Roane, 2013).  Insomnia was identified with the 13-item 

Insomnia Symptom Questionnaire (ISQ) (Okun, et al., 2009).  Questions assess the presence, 

frequency, and duration of insomnia symptom criteria.  A sample question is “During the past 
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month did you have frequent awakenings from sleep? (never, do not know, rarely less than once 

per month, sometimes 1-2 times per week, frequently 3-4 times per week, always 5-7 times per 

week).”  Participants who responded that they have had difficulty falling asleep, difficulty 

staying asleep, or feeling that their sleep is unrefreshing “frequently” or “always” for more than 

four weeks and who were experiencing at least one daytime impairment criterion “quite a bit” or 

“always” met the criteria for having insomnia disorder.  Five percent of our sample (N = 8) met 

criteria for having insomnia disorder and were excluded from the analyses.  In the present study, 

the items demonstrated good internal reliability (α = .88).  

Motivational Orientation.  Motivational orientation was measured with a 20-item 

instrument that includes two scales that measure the behavior inhibition system (BIS) and the 

behavioral activation system (BAS) (Carver & White, 1994).  A sample item for BIS and BAS 

are “I worry about making mistakes,” and “I will go out of my way to get things I want,” 

respectively.  Response options range from 1 = disagree strongly to 6 = agree strongly.  In the 

present study, the items demonstrated good internal reliability for BIS (α = .75) and BAS (α = 

.79). Consistent with previous research (Gerend & Shepherd; 2013; Mann, Sherman, & 

Updegraff, 2004) a measure of motivational orientation was calculated by subtracting 

participants’ BAS score from their BIS score; positive scores represent higher BIS than BAS 

orientation and negative scores represent higher BAS than BIS orientation.   

Framed Pamphlets.  Both the loss- and gain-framed pamphlets included identical health 

information about sleep (i.e., how much sleep is necessary, importance of sufficient sleep, and 

tips to get more sleep) and pictures related to sleep (e.g., pillows, dream bubbles).  They also 

explained problems associated with insufficient sleep: chronic illnesses, mortality, weight gain, 
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vehicle accidents, and academic performance.  The text focused more on the potential short-term 

consequences of insufficient sleep (weight gain, vehicle accidents, and academic performance) 

than long-term consequences of insufficient sleep (chronic illnesses and mortality) because 

research suggests that college students attend more to proximal consequences than distal 

consequences of health behaviors (e.g., Hoek, Hoek-Sims, & Gendall, 2013; Tuong & 

Armstrong, 2014).  The loss-framed pamphlet focused on the costs of insufficient sleep (e.g., 

“College students who don’t get enough sleep have lower GPAs; Data show that people who get 

less than 7-9 hours of sleep are more likely to gain weight”) whereas the gain-framed pamphlet 

focused on the benefits of sufficient sleep (e.g., “College students who get enough sleep have 

higher GPAs; Data show people who get 7-9 hours of sleep are less likely to gain weight”).  A 

sleep researcher (Kelly Glazer Baron, PhD) reviewed these pamphlets for accuracy.  See 

Appendix C for the gain-framed message and Appendix D for the loss-framed message. 

Pamphlet Evaluations and Framing Manipulation Check.  Consistent with previous 

work (Gerend & Shepherd, 2013), participants reported the extent to which they thought the 

pamphlet was easy to understand, interesting, and helpful (1= disagree strongly to 6 = agree 

strongly). As a framing manipulation check, participants rated the pamphlet’s relative emphasis 

of the costs of not getting enough sleep (= 1) versus the benefits of getting enough sleep (= 6).   

Attention to the Message. Attention to the message was measured by assessing attention 

to both images and content contained in the pamphlet.  To measure attention to images, 

participants completed a picture recognition test (similar to Kim, 2012) in which they were 

presented with 10 pictures and asked to indicate whether they did or did not (yes or no) recognize 

the picture from the pamphlet they just read.  Five pictures were in the pamphlet and five were 
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foils.  A score was calculated by adding one point for each correct response.  Scores range from 

0 (no correct responses) to 10 (all correct responses).  To measure content recognition, 

participants completed a content recognition test (similar to Kim, 2012) in which they answered 

10 multiple choice questions about the content of the pamphlet (e.g., “How long do the effects of 

caffeine last?”).  A score was calculated by adding one point for each correct response. Scores 

range from 0 (no correct responses) to 10 (all correct responses).  One item was accidentally left 

off the online survey so scores ranged from 0 to 9. See Appendix E for the measure.  In addition 

to measuring image and content recognition, attention to the message was also measured by 

recording the length of time participants spent reading the pamphlet.   

Message Elaboration.  Participants completed a 12-item message elaboration measure 

developed by Reynolds (Reynolds, 2009).  A sample item is “While reading the message were 

you attempting to analyze the issues in the message.”  Response options range from 1 = disagree 

to 7 = agree.  In the present study, the items demonstrated good internal reliability (α = .85).   

Sleep Behavior Intentions.  Participants indicated their intentions to get sufficient sleep 

and practice good sleep hygiene over the next week with 4-items (based on Rhodes & Matheson, 

2005).  Sample items are “I plan to get enough sleep (7-9 hours each night) over the next week,” 

and “I intend to practice the tips to get better sleep (as described in the pamphlet) over the next 

week.” Response options range from 1 = strongly disagree to 7 = strongly agree.  In the present 

study, the items demonstrated good internal reliability (α = .88).  

School Assignments.  At follow-up, participants reported the number of graded school 

assignments (tests, papers, projects, etc.) they had in the week following the lab portion of the 

study. 
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Alcohol Consumption.  At follow-up, participants reported the frequency and quantity 

of their alcohol consumption on two questions, “How many days did you drink alcohol in the 

past week?” (0-7), and “On a typical day when drinking how many alcoholic drinks did you 

consume? (1 or 2, 3 or 4, 5 or 6, 7-9, 10 or more) (Gerend & Cullen, 2008).    

Physical Activity.  At follow-up, participants reported their engagement in physical 

activity in the week following the lab portion of the study with two questions, “How many days 

during the past week did you do moderate physical activities for at least 10 minutes at a time, 

such as brisk walking, bicycling, vacuuming, gardening, or anything else that causes some 

increase in breathing or heart rate?” (0 – 7 days) and “On days when you did moderate physical 

activities for at least 10 minutes at a time, how much total time per day do you spend doing these 

activities? (Please round to the nearest estimate.)” (10 minutes – more than 90 minutes) (Centers 

for Disease Control and Prevention, Department of Health and Human Services, 2013).   

Caffeine Consumption.  At follow-up, participants reported the frequency and quantity 

of their caffeine consumption with two questions, “How many days over the past week did you 

consume caffeinated beverages after 3 pm?” (0-7 days), and “On those days when you consumed 

caffeinated beverages after 3 pm, on average, how many caffeinated beverages did you drink 

after 3 pm?” (1 or 2, 3 or 4, 5 or 6, 7or 8, 9 or 10, more than 10).   

Hypotheses and Expected Results 

H1: Because sleep is a safe, preventative health behavior which should not be associated with 

risk, based on the message framing literature, I predicted that the gain-framed message would 

outperform the loss-framed message for promoting sleep-related outcomes (intentions, sleep 
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hygiene behaviors (alcohol consumption, exercise, and caffeine consumption), PSQI sleep 

duration, CSD-Core sleep duration, PSQI sleep quality, and CSD-Core sleep quality).  

H2: Consistent with previous research on motivational orientation as a moderator of framing 

effects, I predicted that motivational orientation would moderate the framing effect such that 

people who are low in BIS (i.e., are higher in BAS) would be more motivated by the gain-framed 

message than people who are high in BIS (i.e., are lower in BAS).  I predicted that there would 

be no framing effect for people who are high in BIS.  

H3: I posited that attention to the message would mediate the moderated effect of message frame 

by motivational orientation on sleep-related outcomes (intentions, sleep hygiene behaviors 

(alcohol consumption, exercise, and caffeine consumption), PSQI sleep duration, CSD-Core 

sleep duration, PSQI sleep quality, and CSD-Core sleep quality).  The gain-framed advantage, 

which was anticipated to be stronger for those low in BIS (i.e., are higher in BAS), would be due 

to the greater attention people pay to the gain- versus loss-framed message.  

H4: I posited that message elaboration would mediate the moderated effect of message frame by 

motivational orientation on sleep outcomes (intentions, sleep hygiene behaviors (alcohol 

consumption, exercise, and caffeine consumption), PSQI sleep duration, CSD-Core sleep 

duration, PSQI sleep quality, and CSD-Core sleep quality).  The gain-framed advantage, which 

was anticipated to be stronger for those low in BIS (i.e., are higher in BAS), would be due to the 

greater elaboration produced when reading the gain-framed versus loss-framed message. 

Supplementary Hypotheses 

H5: Because research suggests that college students have more irregular sleep patterns on 

weekend nights than weeknights (Gaultney, 2010; Knowlden & Sharma, 2014), I hypothesized 
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that a gain-framed message would outperform a loss framed message for sleep duration and sleep 

quality on weeknights.  I hypothesized that there would be no effect of message framing on sleep 

duration and sleep quality on weekend nights.  
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CHAPTER THREE 

RESULTS 

Results 

Preliminary Analyses 

To test random assignment, I used t-tests and chi-square analyses to compare baseline 

sleep behaviors and demographics of participants randomly assigned to the gain- and loss-framed 

conditions.  There were no significant differences between participants in the two conditions. 

I used t-tests and chi-square analyses to compare baseline sleep behaviors, demographics 

of participants, and experimental condition for participants who skipped the experimental portion 

of the study (N = 3) and participants who completed the experimental portion of the study.  

Gender was significantly different between participants who skipped the experimental portion of 

the study and participants who completed the experimental portion of the study, such that 

participants who skipped the experimental portion of the study were more likely to have been 

male, (X2 = 4.95, p = .026).   No other differences were observed.  For an analysis of attrition, I 

used t-tests and chi-square analyses to compare baseline sleep behaviors, demographics of 

participants, and experimental condition for participants who did not complete the follow-up (N 

= 3) versus participants who completed the follow-up.  Ethnicity and race were significantly 

different between non-completers and completers, such that non-completers were more likely to 

be Hispanic/Latino (X2 = 8.39, p = .004) and multi-racial (X2 = 19.31, p = .002) than completers.  

No other differences were observed.  It is important to note that these results should be 

considered with caution due to the fact that the number of participants who skipped the 
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experimental portion of the study and participants who did not complete the follow-up was so 

small.   

I used t-tests to compare the manipulation check and pamphlet evaluations for 

participants in the gain- and loss-framed conditions.  The manipulation check was successful 

such that participants who read the gain-framed pamphlet (M = 4.27, SD = 1.47) indicated the 

pamphlet focused more on benefits to getting enough sleep than participants who read the loss-

framed pamphlet (M = 1.74, SD = 1.00), t (159) = 12.73, p < .001). Participants in the gain-

framed condition (M = 5.90, SD = .30) evaluated the pamphlet as easier to read than participants 

in the loss-framed condition (M = 5.73, SD = .71), t (159) = 2.05.98, p = .042.  Participants in the 

gain-framed condition (M = 5.33, SD = .76) evaluated the pamphlet as more interesting than 

participants in the loss-framed condition (M = 4.98, SD = .91), t (159) = 2.71, p = .007.  There 

was no significant framing effect for participants’ evaluations that the pamphlet was helpful.   

Number of participants’ school assignments during the week of follow-up was controlled 

for in the analyses with sleep-related behaviors (sleep intentions, PSQI sleep duration, CSD-Core 

sleep duration, PSQI sleep quality, CSD-Core sleep quality, and sleep hygiene behaviors) (range 

1-6, M = 2.8, SD = .90).  There was not a significant difference between the number of school 

assignments during the week of follow-up between participants who read the gain-framed 

message and participants who read the loss-framed message. 

On average, participants spent 1.64 minutes reading the pamphlet (SD = .65).  The 

average score on the message elaboration measure was 4.74 (SD = .97) indicating a moderate 

degree of elaboration across the framing conditions. On average, participants correctly identified 

whether 6.29 (SD = 1.37) out of the 10 pictures were or were not included in the pamphlet.  On 
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average, participants correctly answered 7.08 (SD = 1.04) multiple-choice questions out of 9 

about message content.    

Main Analyses 

 In order to examine the hypotheses, a series of multiple regression analyses were 

conducted on the key dependent variables with message frame, motivational orientation, and 

their interaction included as predictors.  For these analyses, message frame and motivational 

orientation were both centered.  In addition, the baseline assessment of the dependent variables 

were included as a covariate.  See Appendix F for means and standard deviations by 

experimental condition (i.e., message frame). 

I conducted regression analyses to examine the effect of message frame (gain-frame vs. 

loss-frame), motivational orientation, and their interaction on sleep behavior intentions, and 

PSQI sleep duration, CSD-Core sleep duration, PSQI sleep quality, and CSD-Core sleep quality.  

Baseline sleep duration and sleep quality were included as covariates.  Number of school 

assignments for the upcoming week was also included as a covariate.  There was no significant 

effect of message frame on sleep intentions (β = -.020, p = .797, partial r = -.020).  There was a 

significant effect of motivational orientation on sleep intentions, such that more BIS-oriented 

participants had stronger intentions to get good sleep than more BAS-oriented participants (β = 

.172, p = .031, partial r = .170).  There was no significant effect of the interaction of message 

frame and motivational orientation on sleep intentions (β = -.079, p = .325, partial r = -.077).  

For PSQI sleep duration, there was no significant effect of message frame (β = .008, p = .894, 

partial r = .008), motivational orientation (β = .023, p = .715, partial r = .022), or the interaction 

of message frame and motivational orientation (β = -.011, p = .857, partial r = -.011).  For CSD-
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Core sleep duration, there was no significant effect of message frame (β = .118, p = .206, partial 

r = .115), motivational orientation (β = .056, p = .556, partial r = .053), or the interaction of 

message frame and motivational orientation (β = .024, p = .798, partial r = .023).  For PSQI sleep 

quality, there was no significant effect of message frame (β = .038, p = .569, partial r = .037), 

motivational orientation (β = .020, p = .755, partial r = .020), or the interaction of message frame 

and motivational orientation (β = .081, p = .222, partial r = .079).  For CSD-Core sleep quality, 

there was no significant effect of message frame (β = -.026, p = .732, partial r = -.025), 

motivational orientation (β = .139, p = .062, partial r = .139), or the interaction of message frame 

and motivational orientation (β = -.051, p = .499, partial r = -.050).   

For the analyses of sleep hygiene behaviors (i.e., behaviors that could contribute to sleep 

duration and quality such as alcohol consumption, exercise, and caffeine consumption), baseline 

sleep duration and sleep quality and number of school assignments were included as covariates.  

For number of days alcohol was consumed, there was no significant effect of message frame (β = 

-.070, p = .410, partial r = -.068), motivational orientation (β = -.027, p = .746, partial r = -.027), 

or the interaction of message frame and motivational orientation (β = .046, p = .590, partial r = 

.045).  For amount of alcohol consumption, there was no significant effect of message frame (β = 

.137, p = .321, partial r = .129), motivational orientation (β = -.072, p = .587, partial r = -.070), 

or the interaction of message frame and motivational orientation (β = -.027, p = .839, partial r = -

.026).  There was no significant effect of message frame on number of days of exercise (β = -

.014, p = .866, partial r = -.014).  There was a significant effect of motivational orientation on 

number of days of exercise, such that participants who were more BIS-oriented exercised on 

more days than participants who were more BAS-oriented (β = .165, p = .048, partial r = .163).  
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There was no significant effect of the interaction of message frame and motivational orientation 

on number of days of exercise (β = -.014, p = .865, partial r = -.014).  For amount of exercise, 

there was no significant effect of message frame (β = -.032, p = .711, partial r = -.031), 

motivational orientation (β = .092, p = .281, partial r = .091), or the interaction of message frame 

and motivational orientation (β = .149 p = .086, partial r = .145).  For number of days caffeine 

was consumed after 3 P.M., there was no significant effect of message frame (β = .031, p = .711, 

partial r = .031), motivational orientation (β = -.058, p = .486, partial r = -.057), or the 

interaction of message frame and motivational orientation (β = .061, p = .469, partial r = .060).  

For amount of caffeine consumption, there was no significant effect of message frame (β = .033, 

p = .771, partial r = .031), motivational orientation (β = -.176, p = .188, partial r = -.140), or the 

interaction of message frame and motivational orientation (β = .198, p = .142, partial r = .156).   

I used a regression framework to examine the effect of message frame, motivational 

orientation, and the interaction of message frame and motivational orientation on time spent 

reading the message, message elaboration, picture recognition, and content recognition. For time 

spent reading the message, there was no significant effect of message frame (β = .118, p = .147, 

partial r = .118), motivational orientation (β = -.145, p = .077, partial r = -.144), or the 

interaction of message frame and motivational orientation (β = -.008, p = .917, partial r = -.008).  

For message elaboration, there was no significant effect of message frame (β = -.019, p = .823, 

partial r = -.019), motivational orientation (β = .104, p = .218, partial r = .102), or the interaction 

of message frame and motivational orientation (β = -.137, p = .104, partial r = -.136).  For 

picture recognition, there was no significant effect of message frame (β = .050, p = .546, partial r 

= .050), motivational orientation (β = -.036, p = .661, partial r = -.036), or the interaction of 
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message frame and motivational orientation (β = .067, p = .419, partial r = .066).  There was no 

significant effect of message frame (β = .062, p = .442, partial r = .062) or motivational 

orientation (β = .056, p = .490, partial r = .056) for content recognition.  There was a significant 

effect of the interaction of message frame and motivational orientation on content recognition (β 

= .178, p = .030, partial r = .177).  Although there was no significant effect of motivational 

orientation for the gain-framed message (β = -.188, p = .319, partial r = =.188), there was a 

significant effect of motivational orientation for the loss-framed message (β = .362, p = .031, 

partial r = .177) such that participants who were more BAS-oriented answered more content 

recognition questions correctly than participants who were more BIS-oriented.  

Because there was no significant effect of message frame on the sleep outcomes or the 

proposed mediators, no mediational analyses were performed.   

Supplementary Analyses 

I conducted a regression analysis to examine the effect of message frame, motivational 

orientation, and the interaction of message frame and motivational orientation on sleep duration 

and sleep quality on weeknights and weekends.  Baseline sleep duration and sleep quality were 

included as covariates.  For weeknight sleep duration, there was no significant effect of message 

frame (β = .124, p = .181, partial r = .120), motivational orientation (β = .054, p = .560, partial r 

= .052), or the interaction of message frame and motivational orientation (β = -.010, p = .912, 

partial r = -.010).  For weeknight sleep quality, there was no significant effect of message frame 

(β = -.065, p = .398, partial r = -.063), motivational orientation (β = .122, p = .107, partial r = 

.120), or the interaction of message frame and motivational orientation (β = -.044, p = .559, 

partial r = -.043).  For weekend sleep duration, there was no significant effect of message frame 
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(β = .051, p = .605, partial r = .050), motivational orientation (β = .037, p = .716, partial r = 

.035), or the interaction of message frame and motivational orientation (β = .102, p = .319, 

partial r = .097).  For weekend sleep quality, there was no significant effect of message frame (β 

= .039, p = .627, partial r = .038), motivational orientation (β = .119, p = .133, partial r = .118), 

or the interaction of message frame and motivational orientation (β = -.040, p = .616, partial r = -

.039).   
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CHAPTER FOUR 

DISCUSSION 

Discussion 

 The goal of the present study was to examine the effect of message framing to promote 

sleep duration and sleep quality.  Because sleep is a familiar, preventative health behavior, I 

predicted that reading a gain- versus a loss-framed message would lead to higher intentions to 

get a sufficient amount of sleep and have good quality sleep, longer sleep duration over the week 

following the study, and better sleep quality during the week following the study.  Contrary to 

my prediction, reading a gain- vs. loss-framed message did not affect sleep intentions, sleep 

duration, or sleep quality.  Additionally, I hypothesized that reading a gain- versus a loss-framed 

message would affect engagement in sleep hygiene behaviors, namely alcohol consumption, 

exercise, and caffeine consumption that could lead to better sleep duration and quality.  

However, contrary to my hypothesis, reading a gain- versus loss-framed message did not affect 

alcohol consumption, exercise, or caffeine consumption during the week following the study.  

 A second goal of this study was to replicate previous research that suggests that 

motivational orientation is an important moderator for understanding the effects of message 

framing on health behaviors (e.g., Updegraff & Rothman, 2013).  Because previous research 

suggests that BAS-oriented individuals may respond more to gain-framed messages than loss-

framed messages, I hypothesized that BAS-oriented individuals who read a gain-framed message 

would have higher intentions to get a sufficient amount of sleep and have good sleep quality, 

have longer sleep duration over the week following the study, and have better sleep quality 

during the week following the study. The results did not support my hypothesis; there was no 
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difference between reading a gain- versus loss-framed message for sleep intentions, sleep 

duration, or sleep quality for BAS-oriented individuals.  Additionally, I predicted that reading a 

gain vs. loss-framed message would lead BAS-oriented individuals to engage in more sleep 

hygiene behaviors.  However, there was no difference between reading a gain- versus loss-

framed message for alcohol consumption, exercise, and caffeine consumption during the week 

following the study.  

 Whereas previous research has been successful at demonstrating a number of moderators 

of message framing effects, research demonstrating mediators of message framing effects has 

been less successful (Updegraff & Rothman, 2013).  Therefore, one main goal of the present 

study was to test two potential mediators of message framing.  I predicted that message 

elaboration and attention to the message (measured by time participants spent reading the 

message, recall of pictures in the message, and recall of message content) would mediate the 

effect of message frame and motivational orientation on sleep outcomes.  However, because 

neither message frame nor the interaction between message frame and motivational orientation 

affected sleep outcomes, I did not perform mediation analyses.  Nevertheless, I did examine the 

relationship between message frame and the interaction between message frame and 

motivational orientation on these mediational measures.  There was no effect of message framing 

on message elaboration, the time participants spent reading the message, or recall of pictures in 

the message. There was a significant interaction between message frame and motivational 

orientation on participants’ recall of message content.  BAS-oriented individuals who read a loss- 

versus gain-framed message more accurately answered multiple-choice questions about the 

message content.  This finding is inconsistent with previous research which has found that BAS-
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oriented individuals respond better to a gain- versus a loss-framed message; and BIS-oriented 

individuals respond better to a loss- versus gain-framed message (Sherman et al., 2006).  In the 

present study, the finding that BAS-oriented individuals who read a loss- versus gain-framed 

message better recalled the message content was inconsistent with the pattern for the other 

measures of attention. That is, BAS-oriented individuals who read a loss- versus gain-framed 

message did not spend longer reading the message and were not able to more accurately recall 

whether pictures were or were not included in the message.  In considering the inconsistent 

results for the attention measures, there may have been issues with the measures of attention we 

used.  The measures of attention we used were not pretested which is a limitation of the study.  

In future research, measures of recall should be pretested to ensure good validity.  Additionally, 

other measures of attention like eye-tracking could be used in future research.    

An additional goal of the present research was to examine the effect of message framing 

to promote longer sleep and better sleep quality on weeknights and weekend nights.  Because 

previous research suggests that college students have more consistent sleep on weeknights, I 

predicted that reading a gain- versus a loss-framed message would lead participants to have 

longer sleep duration and better sleep quality on weeknights and that there would be no effect of 

message framing on weekend sleep duration and sleep quality.  The results supported the 

hypothesis that message frame did not affect weekend sleep duration and sleep quality.  

However, inconsistent with the hypothesis, there was no difference between participants in the 

loss-frame and gain-frame groups for weeknight sleep duration or sleep quality.   

 Overall, the present study did not find an effect of message framing on sleep behaviors. 

This is the first study to examine the relationship between message framing and sleep. Prior work 
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on message framing has demonstrated its ability to affect a variety of health behaviors (e.g., 

flossing, calcium consumption, vaccination, mammography, fruit and vegetable consumption 

(Mann, Sherman, & Updegraff, 2004; Gerend & Shepherd, 2013, Gerend & Sias, 2009, 

Gallagher et al., 2011; Gerend & Maner, 2011)).  Sleep is a complicated health behavior because 

it is not only affected by motivational factors (e.g., intentions to get enough sleep, engagement in 

behaviors that could lead to good sleep duration and sleep quality) but also societal factors (e.g., 

access to technology (like cell phones and television) and work schedules (National Center for 

Chronic Disease Prevention and Health Promotion, Division of Adult and Community Health, 

2015)), environmental factors (e.g., light and sound (National Sleep Foundation, 2015c)), and 

biological factors (e.g., circadian rhythm (National Sleep Foundation, 2015d)).  Although 

message framing has been demonstrated to promote a number of health behaviors, it is a very 

subtle manipulation that tends to produce small to medium effects (Rothman & Updegraff, 

2011).  A stronger intervention may have been necessary to promote engagement in sleep 

behaviors.  In future research, the inclusion of a control condition of participants who receive 

information about the importance of sleep (but no framed information) would provide a better 

test of whether simply providing information is sufficient to motivate changes in sleep behavior.  

 Another possibility for the lack of significant findings is that my sample was not well 

suited for an intervention to increase sleep duration and sleep quality. At baseline, participants 

were getting an average of seven hours of sleep per night. Because many participants were 

already getting a sufficient amount of sleep the intervention may not have been very applicable 

to the participants.  Future interventions to increase sleep behaviors may benefit from recruiting 

participants who are not getting a sufficient amount of sleep.  Furthermore, my data were 
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collected at the very beginning of the semester.  For this reason, it is possible that my 

participants differed from participants who waited until the end of the semester to participate in 

research to complete their research requirement. It is possible that they differed in the personality 

trait of conscientiousness.  It may have been the case that participants in my study were higher 

than average in contentiousness.  Previous research suggests that people who score higher on 

conscientiousness get better sleep than people who score lower on conscientiousness (Hintsanen 

et al., 2014).  Future interventions to increase sleep behaviors with college students may benefit 

from considering the time of the semester for data collection to avoid potential differences in 

personality traits associated with sleep behaviors.   

 Of note, participants in this study viewed the gain- and loss-framed messages differently. 

Namely, participants thought the gain-framed message was easier to read and more interesting 

than the loss-framed message.  The loss-framed message contained more words than the gain-

framed message which could explain this finding.  Nevertheless, even though participants found 

the gain-framed message easier to read and more interesting than the loss-framed message, the 

gain-framed message did not lead to better engagement in sleep behaviors than the loss-framed 

message. 

 Because this study did not demonstrate the effectiveness of message framing to promote 

sleep behaviors, I was unable to test whether message elaboration and attention to the message 

mediated the relationship between message framing and sleep behaviors.  This is a significant 

limitation of the present study.  Again, there has been a dearth of research identifying mediators 

of message framing effects.  Future research should focus on examining potential mediators of 

message framing effects. 
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Although prior message framing studies have been successful at promoting a variety of 

health behaviors (Updegraff & Rothman, 2013), this study did not find message framing to be 

differentially successful in promoting sleep behaviors.  Although sleep is a vital health behavior, 

many Americans (including college students) do not get a sufficient amount of sleep.  For this 

reason, more research testing the effectiveness of interventions to increase sleep quality and 

quantity is needed.   
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APPENDIX A 

IRB APPROVAL MEMO 

 

The Florida State University 
Office of the Vice President For Research 
Human Subjects Committee 
Tallahassee, Florida 32306-2742 
(850) 644-8673, FAX (850) 644-4392 
 
APPROVAL MEMORANDUM 
 
Date: 7/29/2015 
 
To: Melissa Shepherd [shepherd@psy.fsu.edu]  
 
Address: Department of Psychology 1107 W. Call Street Tallahassee, FL 32306 
Dept.: PSYCHOLOGY DEPARTMENT 
 
From: Thomas L. Jacobson, Chair 
 
Re: Use of Human Subjects in Research 
College Students' Attitudes and Behaviors 
 
The application that you submitted to this office in regard to the use of human subjects in the 
proposal referenced above have been reviewed by the Secretary, the Chair, and one member of 
the Human Subjects Committee. Your project is determined to be Expedited per 45 CFR Â§ 
46.110(7) and has been approved by an expedited review process. 
 
The Human Subjects Committee has not evaluated your proposal for scientific merit, except to 
weigh the risk to the human participants and the aspects of the proposal related to potential risk 
and benefit. This approval does not replace any departmental or other approvals, which may be 
required. 
 
If you submitted a proposed consent form with your application, the approved stamped consent 
form is attached to this approval notice. Only the stamped version of the consent form may be 
used in recruiting research subjects. 
 
If the project has not been completed by 7/27/2016 you must request a renewal of approval for 
continuation of the project. As a courtesy, a renewal notice will be sent to you prior to your 
expiration date; however, it is your responsibility as the Principal Investigator to timely request 
renewal of your approval from the Committee. 
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You are advised that any change in protocol for this project must be reviewed and approved by 
the Committee prior to implementation of the proposed change in the protocol. A protocol 
change/amendment form is required to be submitted for approval by the Committee. In addition, 
federal regulations require that the Principal Investigator promptly report, in writing any 
unanticipated problems or adverse events involving risks to research subjects or others. 
 
By copy of this memorandum, the Chair of your department and/or your major professor is 
reminded that he/she is responsible for being informed concerning research projects involving 
human subjects in the department, and should review protocols as often as needed to insure that 
the project is being conducted in compliance with our institution and with DHHS regulations. 
 
This institution has an Assurance on file with the Office for Human Research Protection. The 
Assurance Number is FWA00000168/IRB number IRB00000446. 
 
Cc: E. Plant, Advisor 
HSC No. 2015.16027 
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APPENDIX B  

INFORMED CONSENT FORM 

 
I freely and voluntarily and without element of force or coercion, consent to be a participant 
in the research project entitled “College Students’ Attitudes and Behaviors.” This 
research is being conducted by Melissa Shepherd, M.S. (graduate student, Psychology 
Department) and Ashby Plant, PhD (Associate Professor, Psychology Department) at 
Florida State University (FSU). 
 
I understand that the purpose of this research project is to better understand FSU students’ 
attitudes toward health behaviors and engagement in health behaviors. I understand that if I 
participate in this study, I will be asked to read some health information and to answer questions 
about my beliefs and behavior; some of these questions will be about my own health practices. I 
will be asked to enter my responses into a computer. If for any reason I am uncomfortable 
responding to a question I may leave the answer blank. 
 
The total time commitment will be about 45 minutes. Today’s session will last about 30 
minutes. Approximately one week from now, I will receive a link to a brief online survey. The 
survey will take around 15 minutes to complete. I will access the survey through a secure 
website. If I do not complete the online survey within a specified time, a member of the study 
team will contact me to complete it over the telephone. For my participation, I will be 
compensated 1 research credit. I understand that my participation is totally voluntary and I 
may stop participation at any time. If I decide to stop participation, I will still be entitled to my 
credit. 
 
All of my survey responses will be confidential to the extent allowed by law. The survey will 
ask me to report my name, email address, and telephone number so that the study team can send 
me the online survey one week from today. To ensure that my survey responses remain 
confidential, the researchers will store my contact information (name, email, phone number) 
separately from the rest of my responses. Thus, my data will be associated with a subject 
number, rather than my name. Research results may be published, but my name will not be 
revealed. I understand that all data relevant to the study will be stored in a secure data base that 
is password protected. Any data collected with paper surveys (if the computers or online survey 
system are down) will be stored in the researcher’s lab which is locked. Data will be kept for 10 
years. 
 
I understand that there is a possibility of a minimal level of risk involved if I agree to 
participate in this study. I might experience some anxiety while reading the health information 
or thinking about my personal health habits. The research assistant, who has been specifically 
trained to discuss issues related to the study, will be available to talk with me about any 
discomfort I may experience while participating. I am also able to stop my participation at any 
time I wish. 
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I understand that there are benefits for participating in this research project. First, my awareness 
about health issues may be increased. Second, I will be providing researchers with valuable 
insight into people’s feelings and opinions regarding health behavior. This knowledge can assist 
in improving public health. 
 
I understand that this consent may be withdrawn at any time without prejudice, penalty, or loss 
of benefits to which I am otherwise entitled. I have been given the right to ask and have 
answered any inquiry concerning the study. Questions, if any, have been answered to my 
satisfaction. 
 
I understand that I may contact Melissa Shepherd, Psychology Department ( 
shepherd@psy.fsu.edu) or Dr. Ashby Plant, Psychology Department (644-5533;  
plant@psy.fsu.edu), for answers to questions about this research or my rights. Group results 
will be sent to me upon my request. If I have questions about my rights as a participant in this 
research, or if I feel I have been placed at risk, I can contact the Chair of the Human Subjects 
Committee, Institutional Review Board, through the Office of the Vice President for Research, 
by telephone at (850) 644-7900 or by email:  humansubjects@fsu.edu. 
 
I have read and understand this consent form. 
 
 
____________________________________________________ ________________________  
(Participant’s Signature) (Date) 

 
FSU Human Subjects Committee approved on 7/29/2015. Void after 7/27/2016. 

 
HSC # 2015.16027  
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APPENDIX C 

GAIN-FRAME MESSAGE
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APPENDIX D 

LOSS-FRAME MESSAGE 
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APPENDIX E 

ATTENTION TO THE MESSAGE 

Please select whether you saw the following photos in the pamphlet. 

  

Yes No 

 

Yes       No 

 

Yes No 

 

Yes No 

 

Yes  No 

 

 

Yes No 

 

Yes No 

 

Yes No 

 

Yes No 

 

Yes No
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Please select the correct answers to the questions based on what you read in the pamphlet.  

1) How many hours of sleep do you need? 
a. 5-7 hours 
b. 6-8 hours 
c. 7-9 hours 
d. 8-10 hours 

 
2) How does sleep affect weight? 

a. Sleep affects appetite and metabolism. 
b. Sleep affects use of antidepressants. 
c. Sleep affects hormones. 
d. Sleep affects appetite and hormones. 

 
3) What type of snack could help you go to sleep? 

a. A snack that contains a protein and fat. 
b. A snack that contains protein and carbohydrates.   
c. A snack that contains vitamins and minerals. 
d. A snack that contains fat and carbohydrates. 
 

4) How long do the effects of caffeine typically last? 
a. 3-4 hours 
b. 4-5 hours 
c. 5-6 hours 
d. 6-7 hours 

 
5) How does sleep affect academic performance? 

a. Sleep affects reaction time. 
b. Sleep affects learning styles. 
c. Sleep affects learning and memory. 
d. Sleep affects learning styles and attention. 

 
6) Insufficient sleep is associated with which risky behaviors? 

a. Gambling 
b. Alcohol use and barbiturate use 
c. Alcohol and marijuana use 
d. Alcohol and stimulant use 
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7) Who declared insufficient sleep as a public health epidemic? 

a. The National Institutes of Health 
b. The Centers for Disease Control  
c. The National Sleep Foundation 
d. The World Health Organization 

 
8) It’s good to create a good sleep environment.  Its recommend that you keep your bedroom 

a. Cold in temperature 
b. Cool in temperature 
c. Warm in temperature 
d. Hot in temperature 

 
9) Sleep is associated with which chronic illnesses? 

a. Cardiovascular disease and cancer 
b. Cardiovascular disease and Type II diabetes 
c. Cardiovascular disease and Type I diabetes 
d. Immune functioning and cancer 
 

10) It’s recommended that you use your bed for only 
a. Sleep and resting when sick 
b. Sleep and sex 
c. Sleep and relaxing  
d. Sleep and watching TV 
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APPENDIX F 

MEANS AND STANDARD DEVIATIONS 
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