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Abstract

Objectives: The purpose of this research was to replicate a study that examined how message framing and ease of imagination interact to influence attitudes toward the prevention of heart disease through physical activity and a healthy diet. Changes were made such that only physical activity behaviour was profiled and assessed as a moderating variable. It was hypothesized that gain-framed messages would positively influence attitudes with hard to imagine symptoms, that loss-framed messages would positively influence attitudes with easy to imagine symptoms and exercise frequency would moderate the findings.   

Design:  This study employed a 2 (easy or hard to imagine symptoms) by 2 (gain-framed or loss-framed) Solomon square design whereby participants, half of whom completed a pretest, were randomly assigned to one of four conditions: easy to imagine/gain-framed, hard to imagine/gain-framed, easy to imagine/loss-framed or hard to imagine/loss-framed. 
Methods: Participants included adults over the age of 55 years (n = 57) and undergraduate students (18 – 22 years; n = 118). They were described either hard to imagine or easy to imagine symptoms of heart disease and diabetes and asked to imagine them. Participants then read either a gain-framed or loss-framed physical activity message followed by posttest questionnaires that assessed attitudes, exercise frequency and demographics. 

Results: Regression analyses showed no significant framing effects but significant effects for ease of imagination and exercise frequency as a moderating variable. 
Conclusions: This study failed to replicate the original research findings but showed that participants who exercised the least and were in the hard to imagine condition had the worst attitudes toward physical activity. 
Ease of Imagination, Message Framing and Physical Activity Messages

Health behaviours can be conceptualized as having preventative functions (e.g., physical activity), detection functions (e.g., mammography), or treatment functions (e.g., choosing between surgery options; Rothman & Salovey, 1997). Rothman and Salovey proposed that gain-framed messages (those that emphasize benefits of doing the behaviour) would be more effective with prevention behaviours whereas loss-framed messages (those framed in terms of costs of not doing the behaviour) would be more effective with detection behaviours. Thus, physical activity messages should theoretically be most effective when framed in terms of gains as physical activity is often conceptualized as a prevention behaviour (e.g., US Department of Health and Human Services, 2008) and has been conceptualized as such in research (e.g., O’Keefe & Jensen, 2007). However, a meta-analysis of prevention behaviours showed that except for dental hygiene, no other prevention behaviours, including exercise1, benefited from a gain-framed appeal (O’Keefe & Jensen, 2007). In response to this meta-analysis, Latimer, Salovey and Rothman (2007) argued that rather than be discouraged by these results, they should prompt researchers to examine other variables at the individual level that may also play a role in the influence of message framing. Indeed, Rothman and Salovey (1997) proposed that the ultimate influence of message framing depends on the depth of processing, message acceptance, and the extent to which the recommended behaviour matches the frame.  
One variable that may affect persuasion is how easily a participant can imagine the symptoms within a given message. Ease of imagination can lead to better information recall, a greater impact on attitudes (Babin & Burns, 1997) and perception of risk (Welbourne, Hartely, Ott, & Robertson, 2008) and thus may play a role in the effects of health promotion messages. For example, it has been shown that imagining a scenario can influence the estimate that the event will occur and subsequent behaviour (Gregory, Cialdini, & Carpenter, 1982) and Babin and Burns (1997) found that instructions to imagine the outcomes of commercial advertisements resulted in greater elaboration which positively influenced attitudes toward the advertisements. There is also evidence that ease of imagination may moderate the effects of message framing. For example, Broemer (2004) manipulated ease of imagination and message framing across three different studies to show that negatively framed health promotion messages (e.g., not exercising increases your risk of developing heart disease) led to more positive attitudes when the participants could easily imagine the symptoms. However, other researchers found that being able to easily imagine the outcome of a “recommendation” framed message positively influenced attitudes toward a safety behaviour (safe use of farm equipment) but that ease of imagination did not influence attitudes in a similar risk-focused message (Welbourne et al., 2008). Little other research has examined either the influence of ease of imagination on the success of health promotion message or the interaction between ease of imagination and message framing on the persuasiveness of health messages. Thus, given that message framing by itself is not necessarily influential with exercise behaviour (O’Keefe & Jensen, 2007) and that ease of imagination has been shown to interact with message framing (Broemer, 2004; Welbourne et al., 2008) replication and extension of existing research that examines the interaction between ease of imagination and message framing is warranted. As Wells (2001) wrote “to earn external credibility, academic consumer researchers must raise their standard…. This means systematic conceptual replications … that employ representative (not necessarily random) samples of stimuli, situations, products, and respondents. It also means re-inquiries … to test potential moderators” (p. 495).

However, one issue in replicating and expanding on message framing research is that persuasion is operationalized in different ways within the literature. Although Rothman and Salovey (1997) cited mostly behavioural changes as the outcome variable in message framing research, O’Keefe and Jensen (2007) found that across the studies included in a meta-analysis, persuasion was measured variously as attitude change, intention, agreement with the message, and behaviour change. Similarly, a meta-analysis of the effectiveness of fear appeals included studies that defined persuasion as attitudes, intentions or behaviour (de Hoog, Stroebe, & de Wit, 2007). Nonetheless, one commonly used theory in health message research is the Elaboration Likelihood Model of Persuasion (ELM). Within the ELM, enduring attitude change is the endpoint because attitudes are considered to mediate the effects of persuasive communications on behaviour change (Petty, Priester & Brinol, 2002). 
The main tenet of the ELM is that there are central and peripheral routes for message processing which exist on a continuum and influence the likelihood of message elaboration. If an individual is actively thinking about a message, processing of the message occurs through a central route, the message is further elaborated on, and a long lasting change regarding the message is possible. Conversely, peripheral processing, where the individual is not actively engaged in the message, may result in attitude change but as a result of less thoughtful processing and the change will less likely be based on the merit of the argument. According to the ELM, perceived relevance increases the likelihood of central route processing and is perhaps the most important determinant of interest in a message (Petty et al., 2002). Rothman and Salovey (1997) also argued that personal experience and immediate situation would influence the effect of message framing on persuasiveness and that only those participants who process a message systematically (i.e., using the central route) are influenced by message frame. Other researchers have also shown that attitudes are formed by external information or by experience (Reed, Wooten, & Bolton, 2002). That is, attitudes can be influenced when someone is informed of the benefits of physical activity, or through experience with being active. Thus, the amount of experience an individual has with physical activity may moderate the processing of a persuasive message, be it gain or loss framed, and any subsequent change in attitude. 
The purpose of this research was to replicate and expand on Broemer’s (2004) first study that examined how message framing and ease of imagination interact to influence attitudes with the prevention behaviours of physical activity and a healthy diet on cardiovascular disease. We made the following changes: 1) restricted our messages to physical activity; 2) assessed physical activity as a moderating variable; 3) included two diseases (heart disease and diabetes) because many public health guidelines discuss the health benefits of physical activity across many diseases (e.g., heart disease, diabetes, blood pressure, osteoporosis); and 4) included a community sample of adults over the age of 55 in addition to an undergraduate student sample (aged 18 – 22 years) to allow for more external validity of the findings. Adults over the age of 55 years were selected as a contrast group for the undergraduate students because the majority of older adults are less active than younger Canadians (Canadian Fitness and Lifestyle Research Institute, 2005) and are at greater risk of cardiovascular disease (Heart and Stroke Foundation of Canada, n.d.) and diabetes (Canadian Diabetes Association, 2008a). In keeping with Broemer’s findings, regardless of age group, it is hypothesized that gain-framed messages will result in more positive attitudes toward physical activity when symptoms are difficult to imagine and that loss-framed messages will be more effective when symptoms are easy to imagine. However, Broemer did not control for whether participants were already active. Therefore it is further hypothesized that those who are more active will be more positively affected by the gain-framed messages because their personal experience with physical activity will increase the likelihood that they will process the message (based on the proposals made by Rothman & Salovey, 1997). 
Methods
Pilot Test. A pilot study was conducted to determine which disease symptoms would be best to include in the main experiment. Canada’s Physical Activity Guide (Public Health Agency of Canada, 1998) identifies many diseases, including heart disease, high blood pressure, type II diabetes, osteoporosis, depression, and colon cancer, as diseases that can be prevented through physical activity. Therefore, the Heart and Stroke Foundation of Canada (2007), Canadian Diabetes Association (2008b), Mayo Clinic (2007), Mental Health Canada (n.d.) and Canadian Cancer Society (2008) websites were searched to identify symptoms of these diseases. Further, the symptoms used by Broemer (2004) were also included in this pilot test (e.g., hard to imagine symptoms used in that research included temporary lack of oxygen, irregular heartbeats and poor circulation). In this way, 25 symptoms were identified. The criteria for selection of symptoms to include in the main study were 1) significant differences on a measure of ease of imagination between those considered “hard” and “easy” to imagine; and 2) the symptoms rated to be the most serious among the hard and easy symptoms. 
Participants (N = 128) were recruited from an undergraduate class (n = 44) and the community (n = 84) through word of mouth and snowball sampling. All participants completed an ease of imagination measure that included the 25 disease symptoms. Ease of imagination for each symptom was rated by asking participants to “try to imagine how each of these symptoms might feel. Close your eyes and picture as detailed as possible each of the symptoms.” After each symptom, participants were asked to rate “how hard or easy was it to imagine the symptom?” on a 5-point scale from 1 (very hard) to 5 (very easy). They were also asked to rate “how serious does the symptom seem to you?” also on a 5-point scale from 1 (very serious) to 5 (completely harmless). 
Results. Forty-five males and 75 females completed the pilot test, with 6 participants not reporting gender. We divided participants into four groups (based on sample size and the desire to contrast younger and older age groups) aged: 20 - 22 years (n = 35), 23-34 years (n = 48), 34 – 55 years (n = 22) and 55 to 71 years (n = 15), with 6 participants not reporting age. A repeated measures Analysis of Variance (ANOVA) test was conducted to determine if there were differences in ease of imagination between symptoms or an interaction between symptoms and age groups. Results showed a main effect for symptom, F (24, 92) = 14.84, p < .001, (2 = .80, and a significant interaction, F (72, 282) = 1.84, p < .001, (2 = .32. 
For parsimony of space, only the significant ease of imagination results pertinent to the main study are reported below. On examining the results it was found that the majority of symptoms that met the inclusion criteria were symptoms of either heart disease or diabetes and it was decided to restrict the symptoms in the main experiment to these diseases. A cut-off of less than 3.0 on the seriousness scale was used although the only symptoms considered to be relatively harmless (i.e., mean ratings >3.0) for participants under the age of 22 were the need to frequently urinate (M = 3.34; diabetes symptom), poor circulation (M = 3.00; heart disease symptom), and weight gain (M = 3.20; symptom of depression). For the older participants the only symptoms considered to be relatively harmless were loss of height (M  = 3.40; symptom of osteoporosis), and weight gain (M = 3.00; symptom of depression). 
Thus, the hard to imagine, most severe symptoms chosen for the main experiment for participants under the age of 22 were irregular heartbeats (heart disease), lack of oxygen (heart disease), frequent infections (diabetes), and cuts and bruises that are slow to heal (diabetes). These symptoms were all significantly harder to imagine (all p’s <.01) than the easy to imagine, most severe, symptoms which were pain in the chest, left shoulder, or left upper arm (heart disease), difficulty in breathing and anxiousness (heart disease), extreme fatigue or lack of energy (diabetes), and tingling or numbness in hands and feet (diabetes). Symptoms were largely the same for the participants over the age of 55 years with the only difference being the heart disease symptom of poor circulation replacing irregular heartbeats because participants over the age of 55 found irregular heartbeats easy to imagine (i.e., not significantly different from the other easy to imagine symptoms) whereas poor circulation was significantly more difficult and was also not considered as serious for the younger age group. 
Main Experiment


 Participants. Participants (N = 175) were from either an undergraduate student population (n = 118; M (SD) age = 19.7 (2.67) years) or from a community sample of adults over the age of 55 years (n = 57; M (SD) age = 72.0 (8.07) years). Because we used a regression model, we used the recommendations of Green (1991) who recommend N>50 + 8*number of independent variables (IVs) to get a medium effect size. Therefore, given that in the regression model reported in our results section there are 9 IVs this would give us a minimum sample size requirement of 122 to achieve a medium effect size. Thus our study was adequately powered. However, it should be noted that a small effect size would require a substantially greater number of participants  

There were 45 males and 130 females with no differences in distribution between the two age groups, χ2 (1) = .06, p = .80. In the younger group, 26.3% were males and 73.7% were females and in the older group 24.6% were males and 75.4% were females. Ethical approval was obtained from the university, and all participants completed an informed consent form prior to participation.
The younger participants were recruited from an introductory psychology class and participated for class credit. One week prior to the study, the participation opportunity was posted on an online experiment-scheduling system. Students were able to choose from a number of experiments posted by several researchers and register in a time slot that was convenient for them. Participants signed up for either a posttest only session or pretest and posttest sessions. All sessions took place on campus in a private lab. Older participants were recruited from local senior community centers and groups. A senior’s association website was used to identify the groups and obtain contact information. Brief presentations about the study were given to interested groups at a meeting or event. After the presentation a sign-up sheet was circulated to gather contact information for interested participants who were later contacted to complete the study at a time and place convenient for them.
Measures


Demographics. Participants were asked their gender and age in years. Participants also recorded if they had ever been diagnosed with, or if they feel at risk in the future for, cardiovascular disease and type II diabetes. 


Exercise Frequency. This question was based on standard measures from the Theory of Planned Behaviour (Ajzen, 2006). Participants were given the following definition of exercise: “any planned physical activity (e.g., brisk walking, aerobics, jogging, bicycling, swimming, yoga, tai chi, etc.) performed to increase physical fitness.” Based on this definition, participants were asked to “please estimate how often you have exercised for at least 30 minutes in the past month” scored on a 7-point scale from 1 (never) to 7 (every day). For participants who completed the pretest, the test-retest correlation was r = .80.  



Attitudes. This variable was assessed with questions as suggested by Ajzen (2006) and included those used by Jones, Sinclair and Courneya, 2003. As such, 5 items rated on a 7-point scale asked participants to rate the following: (1) “For me to exercise for at least 30 minutes in the forthcoming month is,” (1) harmful to beneficial, (2) pleasant to unpleasant, (3) good to bad, (4) worthless to valuable, and (5) enjoyable to unenjoyable. Items 2, 3, and 5 were rescored so all variables reflected a lower score representing a lower attitude score. The scores of all 5 items were averaged to obtain an overall attitude score, with a higher score reflecting a more positive attitude. The questionnaire has been validated in the physical activity domain among different populations (Jones et al., 2003). The internal consistency for this scale at pretest was α = .81 and for post-session was α = .76.

Convincingness. Participants were asked: “Please rate how convinced you were by the message,” which was scored on a 7-point scale from 1 (not at all convinced) to 7 (extremely convinced). 

Manipulation check. Ease of imagination and symptom severity were rated using the same measure used during the pilot test. However, only the symptoms included in the experiment (specific to age group) were included. In addition, after reading the messages participants were asked: 1) “Please rate the general tone of this message”; and 2) “Please rate whether the message highlighted the positive or negative aspects (or not) of being physically active,” which were scored on a 7-point scale, from (1) very positive to (7) very negative. 
Materials. A gain-framed message and a loss-framed message were created based on those of Jones et al. (2003). Thus, the gain framed message included statements such as “By accumulating at least 30 minutes or more of physical exercise… you will lower your risk of heart disease, diabetes, osteoporosis, depression and colon cancer.” Additional statements included “by partaking in regular exercise, you will obtain important economic benefits” and “acquiring regular exercise can significantly increase the percentage of life years saved.” The loss-framed messages were changed so that they read: “by not accumulating at least 30 minutes or more of physical exercise…. you will fail to lower your risk...,” “by not partaking in regular exercise you will fail to obtain important economic benefits” and “by not acquiring regular exercise, you will significantly increase the risk of acquiring a chronic disease, which may lead to premature death.” The full text of the messages are in the appendix. 
Procedure

A Solomon design was used to randomly assign all participants into one of four groups. This research design is one of the most powerful because it allows for the inclusion of pretests while allowing for a test of the possibility of pretest sensitization (e.g., completing a measure of attitudes about exercise will cause one to think about exercise prior to the experimental manipulation; Cottrell & McKenzie, 2005). The four groups were: 1) easy to imagine symptoms followed by the gain-framed physical activity message (n = 45); 2) hard to imagine symptoms followed by the gain-framed physical activity message (n = 45); 3) easy to imagine symptoms followed by the loss-framed physical activity message (n = 42); or 4) hard to imagine symptoms followed by the loss-framed physical activity message (n = 43).  Changes were made to accommodate the different symptoms identified in the pilot test for the different age groups. Participants within each of these conditions were also randomly assigned to either the posttest only (n = 58) or the pretest and posttest (n = 117) conditions. However, due to scheduling difficulties, only 7 community participants were in the pretest and posttest condition (2 in each of the imagination/frame conditions, except only one in the easy/positive condition). Pretest sessions took approximately 15 minutes and posttest sessions took approximately 20-30 minutes. For participants who completed the pretest, posttest sessions took place 7 to 10 days after the pretest sessions.  
Participants in the pretest and posttest condition completed demographic, attitudes, and exercise frequency data at pretest. At the beginning of the posttest sessions, participants were given some facts and statistics on cardiovascular disease and type II diabetes. They were then told of the symptoms of heart disease and diabetes specific to their condition and after each were asked to imagine how it might feel to have that symptom. For example, participants in the easy to imagine conditions were told that a symptom of heart disease was pain in the chest, left shoulder, or arm. They were then told “Now try to imagine how it feels to have pain in your chest, left shoulder, or arm” and were given time to imagine the symptom. After all four symptoms had been imagined, participants completed the ease of imagination manipulation check. They then read the positively or negatively framed physical activity messages followed by the ratings of the convincingness, tone, and positive or negative ratings of the message, followed by the posttest questionnaires which included exercise frequency and attitudes. Demographic information was also collected from the participants who did not do a pretest.  
Four participants completed the pretest but not the posttest and a test for outliers (+/- 3 standard deviations from the mean) revealed none. Thus 171 participants provided usable, complete data. 

Data analysis

The first step of the analysis was to determine, using a factorial ANOVA, if there was an interaction between treatment condition and the groups that did or did not do a pretest (Braver & Braver, 1988). If there were no significant interactions this would indicate no pretest sensitization and further analyses are warranted to determine if there is a treatment effect. Therefore, because we had both categorical (e.g., experimental groups) and continuous variables (e.g., frequency of exercise) that were of interest in terms of their influences on attitudes, we conducted a three step regression model. In the first step, we regressed posttest attitude on age and gender; in the second step we included ease of imagination group (easy (dummy coded as 1) or hard (dummy coded as 0)), framing group (gain (dummy coded as 1) or loss (dummy coded as 0)) and the interaction between these two groups; and in the third step we included how convincing the message was (continuous), frequency of exercise (continuous), and how serious the symptoms were considered (continuous). If necessary, follow-up tests of moderation were conducted using simple slopes procedures (Aiken & West, 1991). 
Results


Manipulation check. Results of the manipulation check showed a significant difference between the ease of imagination groups on difficulty in imagining the symptoms, t (169) = 3.17, p = .002, d = .48, with the easy to imagine condition rating the symptoms as easier to imagine (M = 3.61 (SD=.84); using the mean of the 4 symptoms) than the hard to imagine condition (M= 3.17 (SD = .98). There were also significant differences between the gain framed (M = 2.11 (SD = 1.33) and loss framed groups (M = 3.82 (SD = 1.97) on the tone of the message, t (169) = 6.67, p < .001, d = 1.03, and on whether the messages highlighted the positive or negative aspects of being active, t (169) = -5.83, p <.001, d = .90. An additional analysis was conducted to determine if there was a relationship between perceptions of risk for a disease and symptom severity (again the mean rating across all 4 symptoms). Thirty six participants indicated that they felt at risk for heart disease (13 in the younger age group and 23 in the older age group). There was no difference in symptom severity between those participants who felt they were at risk for heart disease and those who felt they were not at risk, , t (169) = 0.56, p =.58, d = .09. Thirty-three participants felt at risk for diabetes (21 in the younger age group and 12 in the older age group). There was no difference in symptom severity between those participants who felt they were at risk for diabetes and those who felt they were not at risk, t (169) = -0.88, p =. 38, d = .13.
Main analysis. Step one of the analysis plan suggested by Braver and Braver (1988) showed no significant main effect for pretest on attitude, F (1, 160) = 0.74, p =.39, (2 = .005, when controlling for seriousness, convincingness and frequency of exercise. Nor was there an imagination by pretest interaction, F (1, 160) = 1.72, p = .19, (2 = .01, or a frame by pretest interaction, (1, 160) = 1.70, p =.19, (2 = .01. Therefore, subsequent analyses examined the effects of message framing and ease of imagination on posttest attitudes scores in a regression model.
The results of the regression model are shown in Table 1. Model 1 was not significant indicating no relationship between gender and age and attitudes toward exercise. However, in model 2, with the addition of frequency of exercise, seriousness of symptoms, and message convincingness, the model was significant and ease of imagination approached significance. The third model, with the addition of age and gender, remained significant, but these demographic variables were not significant factors in the equation. Because exercise frequency emerged as a significant variable we decided to test the moderating effect of exercise frequency with ease of imagination (which showed to be very close to significance in the earlier steps), in a fourth step (allowing us to control for other variables). Following the recommendations of Aiken and West (1991) the continuous variable of exercise frequency was mean centered before the interaction between this variable and ease of imagination groups was computed. The fourth step showed that ease of imagination was significant and there was a significant moderating effect of exercise frequency and ease of imagination on attitudes. Easy to imagine symptoms resulted in overall better attitudes than hard to imagine symptoms, but participants with the lowest exercise frequency and in the hard to imagine condition had the lowest attitudes compared to low, medium or high frequency exercisers in the easy to imagine condition. Figure 1 shows the modeled interaction. 
Discussion

This study failed to replicate the findings of Broemer (2004). There was no main effect of message framing on attitudes toward physical activity, nor was there an interaction between message framing and ease of imagination. However, it should be noted that this research deviated from Broemer’s in some key areas: both men and women were included and participants were undergraduate participants and older community members. Further, our messages were much longer and gave much more detail (see the appendix) about one health behaviour whereas Broemer had two statements, one about physical activity and a second regarding low fat diets as a protective factor for cardiovascular disease. Finally, we included symptoms of diabetes in addition to those of cardiovascular disease used by Broemer. Therefore, the lack of replication may be because of any or all of these differences. However, our research was designed to be more externally valid by including a more diverse population and a message based on the public health recommendations. Clearly, further research should examine the interaction of message framing and ease of imagination to clarify this discrepancy in responses.  
This research does support the findings of a meta-analysis that showed that message framing does not affect the persuasiveness of physical activity or exercise messages (O’Keefe & Jensen, 2007). Similarly, although Jones and colleagues (2003) found that message framing moderated the effectiveness of exercise persuasion messages, a replication of that study was not successful and there was no effect of message framing (Jones et al., 2004). These results may be related to the findings of Robbersen and Rogers (1988) who found that gain-framed messages positively influenced intentions to exercise when the message highlighted self-esteem, but not when the message highlighted the health benefits of exercise. 
The lack of significant findings for the effects of message framing with health-based physical activity messages may also be because although physical activity is often conceptualized as a health behaviour it can also serve as a treatment for various diseases. Indeed, exercise is a key component of cardiovascular rehabilitation (see Squires, Gau, Miller, Allison, & Lavie, 1990 for a review) and diabetes education programs (Canadian Diabetes Association, 2008b). Conversely, sedentary behaviour is often conceptualized in terms of risk (e.g., Hung, Rundall, Tallia, Cohen, Halpin, & Crabtree, 2007). Thus, how an individual conceptualizes exercise (i.e., in terms of prevention, treatment or some non health-related outcome) may be an important factor in the effectiveness of message framing on persuasiveness of health-promoting exercise message. Much of the research examining the effects of message framing and exercise messages use health messages, and in the light of lack of framing effects it is suggested that researchers should consider other possible conceptualizations of exercise behavior. O’Keefe and Jensen (2007) argued that the reason only dental hygiene behaviours benefited from gain-framed messages over loss-framed messages was because this was the only behaviour (among safe sex, exercise, sunscreen use, vaccination, healthy diet, dental hygiene) that could guarantee an outcome. This argument could help explain the main effect we found for ease of imagination. If one can easily imagine the outcome of noncompliance with exercise behaviour (e.g., the symptoms of heart disease) then this may increase the persuasiveness of a message. Combine this with the possibility that physical activity may be viewed in multiple ways: as preventative, as treatment, or as a means to enhance self-esteem or appearance and it becomes apparent that physical activity behaviour and its possible outcomes become too complex to define simply as a prevention behaviour. 
Regardless of whether participants were low, medium, or high exercisers, hard to imagine symptoms resulted in worse attitudes than easy to imagine symptoms. However, within the hard to imagine condition, participants who exercised the least had the worst attitudes.  Low frequency exercisers are not likely to find exercise messages personally relevant and thus these findings support the idea that persuasiveness is influence by participant’s ability to process the message (a key ELM variable; Petty et al., 2002). These results are contrary to the findings of Broemer (2004) who showed that ease of imagination was more important in low relevance conditions. Thus, these findings highlight the complexity of creating persuasive messages and in particular finding messages that will positively influence those who are not particularly interested in the message. When the symptoms were hard to imagine this may have made processing more difficult resulting in worse attitudes than when the symptoms were easy to imagine. This is an important finding because for many of the diseases that can be prevented (or treated) through physical activity, the symptoms may be very difficult to imagine. For example, high blood pressure is often listed as a condition that can be helped with physical activity. However, high blood pressure is commonly referred to as “the silent killer” and the Heart and Stroke Foundation of Canada (2008) writes that “43% of Canadians with high blood pressure don't even know they have it because there are no symptoms. You can't see it. You can't feel it.” Similarly, the Mayo Clinic (2007) says that in the early stages of osteoporosis there are usually no symptoms but in later stages, symptoms include back pain, loss of height over time and bone fractures. Yet in our pilot study, the only symptom of osteoporosis that was easily imagined was back pain. Thus, although this study requires replication, and further research is needed in this area, at this point it seems safe to say that health promoters should think carefully about which benefits of physical activity they wish to promote. 
There are numerous strengths to this study including the experimental design and the inclusion of different age groups. However, these changes deviated from the work of Broemer (2004) and may have contributed to the failed replication. Further research should examine the question of message framing and ease of imagination to determine if they do interact. It is also important to note that we based our power and sample size calculations on a medium effect size but such an interaction would be more likely to result in a small effect size that would require a sample size of about 860 to detect (Broemer’s findings not withstanding; Green, 1991). Thus, we acknowledge this as a limitation but question the meaningfulness of such a small effect size (if it were to be detected with a larger sample) in terms of exercise attitudes and the implications for health promotion. It should also be noted that we extrapolated perceived relevance from the self-reported frequency of exercise. According to Rothman and Salovey (1997) message framing should emerge as a significant variable only when participants are involved with the issue. Thus, the lack of significant findings may be due to the conceptualization of physical activity and exercise by our participants or that we did not adequately differentiate issue involvement. Future research should more explicitly measure perceived relevance. Another limitation is the small number of participants in the older age group who were in the pre and posttest conditions. However, age group was not a significant moderating variable and there was no evidence of pretest sensitization overall. Nonetheless, future research should replicate these findings across different age groups.  
Conclusion

Many public health physical activity guidelines (e.g., those published by both the Public Health Agency of Canada and the US Department of Health and Human Services) incorporate a number of health outcomes in their reasons to be active. The American guidelines for example, list 15 conditions for which there is strong evidence that physical activity can help, from lower risk of early death, heart disease, colon and breast cancers to weight loss and better cognitive function. However, not all the health outcomes may be easy to imagine by participants. Further, the Canadian guidelines list not only the health benefits of physical activity but also the risks of inactivity. Thus, it may be that physical activity is conceived of in terms of risk or treatment (e.g., my doctor told me to exercise to lower my blood pressure), or in terms of some other outcome altogether such as appearance or self-esteem enhancements. Further research is needed to clarify this issue and to understand whether any of these outcomes are easily imagined. However, this research does highlight that health promoters may be well advised to think about which health benefits are discussed and how they are described because whether a person can imagine the outcomes may influence the persuasiveness of the message, regardless of frame.   
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Appendix

Gain-framed message. 
The Public Health Agency of Canada documents how regular physical activity can help prevent the development of chronic diseases that are common in Canada. Listed below are some of the well-documented benefits of regular physical exercise:

· By accumulating at least 30 min or more of physical exercise on most, or preferably all, days of the week, you will lower your risk of heart disease, diabetes, osteoporosis, depression and colon cancer. 

· Because your current levels of physical exercise can significantly affect your current and future health, by partaking in regular exercise, you will obtain important economic benefits, such as a reduction of the number of days lost through illness.

· It is also estimated that physical inactivity accounts for a substantial proportion of chronic diseases that lead to premature death. Therefore, acquiring regular physical activity can significantly increase the percentage of life years saved.

From the information provided above, you can see that simply accumulating thirty minutes of moderate to vigorous exercise during most days of the week, you stand to gain numerous benefits which will not only improve your current day to day living, but may also increase your overall life expectancy.

Loss-framed message
The Public Health Agency of Canada documents how regular physical activity can help prevent the development of chronic diseases that are common in Canada. Listed below are some of the well-documented risks of neglecting regular physical exercise:

· By not accumulating at least 30 minutes or more of physical exercise on most, or preferably all, days of the week, you will fail to lower your risk of heart disease, diabetes, osteoporosis, depression and colon cancer. 

· Because your current levels of physical exercise can significantly affect your current and future health, by not partaking in regular exercise, you will fail to obtain important economic benefits, such as  reducing the number of days lost through illness.

· It is also estimated that physical inactivity accounts for a substantial proportion of chronic diseases that lead to premature death. Therefore, by not acquiring a regular physical activity , you will significantly increase the risk of acquiring a chronic disease, which may lead to premature death.

From the information provided above, you can see that by neglecting to accumulate thirty minutes of moderate to vigorous exercise during most days of the week, you stand to lose numerous benefits that will not only improve your current day-to-day living, but may also increase your overall life expectancy.
Footnotes
1We are well aware that physical activity is generally defined as any movement that results in energy expenditure and exercise is defined as structured physical activity with the goal of increasing fitness (Bouchard & Shephard, 1994). However, the meta-analysis by O’Keefe and Jensen discussed “exercise” whereas we prefer to use the broader term because public health guides talk about physical activity. 

Table 1

Regression model of categorical and continuous variables on attitudes. 
	Model
	
	R-square Δ
	Beta
	T-value
	p-value

	1
	
	.02
	
	
	

	
	Age
	
	.129
	1.69
	.09

	
	Gender 
	
	-.040
	-.53
	.60

	2
	
	.02
	
	
	

	
	Age
	
	.125
	1.63
	.11

	
	Gender 
	
	-.041
	-.53
	.60

	
	Ease of Imagination
	
	.209
	1.90
	.06

	
	Framing
	
	.065
	.596
	.55

	
	Imagination X Frame
	
	-.152
	-1.13
	.26

	3
	
	.17
	
	
	

	
	Age
	
	-.005
	-.065
	.95

	
	Gender 
	
	-.024
	-.319
	.75

	
	Ease of Imagination
	
	.189
	1.86
	.06

	
	Framing
	
	.025
	.250
	.80

	
	Imagination X Frame
	
	-.082
	-.662
	.51

	
	Exercise Frequency
	
	.340
	4.55
	<.001

	
	Symptom Seriousness
	
	-.141
	-1.895
	.06

	
	Convincingness
	
	.129
	1.601
	.11

	4
	
	.02
	
	
	

	
	Age
	
	.003
	.039
	.97

	
	Gender 
	
	-.03
	-.437
	.66

	
	Ease of Imagination
	
	.654
	2.80
	.006

	
	Framing
	
	.025
	.256
	.80

	
	Imagination X Frame
	
	-.096
	-.779
	.44

	
	Exercise Frequency
	
	.500
	4.83
	<.001

	
	Symptom Seriousness
	
	-.141
	-1.93
	.06

	
	Convincingness
	
	.120
	1.499
	.14

	
	Exercise frequency X ease of imagination
	
	-.503
	-2.200
	.03


Figure Caption

Figure 1. Simple slopes graph showing the moderating effect of exercise frequency and ease of imagination on attitudes. 
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