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Abstract
Objectives: To test the effects of exposure to a campaign to discourage drinking alcohol drinks down in one gulp (“bolting”). Method: Laboratory experiments assessed the effects of exposure to (1) the campaign (Pilot Study; N=48), (2) the campaign combined with an injunctive norm message of explicit peer disapproval of bolting (Study 1; N=78), and (3) the campaign and a descriptive norm message of low prevalence of bolting (Study 2; N=96) on both normative perceptions of bolting and bolting intentions. Results: The Pilot Study showed that the campaign had no effect on norm perceptions or bolting intentions. In Study 1, the campaign was associated with higher, not lower, intentions to bolt drinks, an effect exacerbated by the injunctive norm information. Bootstrapping analyses of the indirect effects showed that participants perceived that bolting was more common when exposed to the campaign combined with the injunctive norm, and these negative descriptive norm perceptions were associated with stronger bolting intentions. In contrast, Study 2 showed that addition of the descriptive norm (i.e., low prevalence information) enhanced the effectiveness of the campaign. Conclusions: The results highlight the potentially harmful effects of exposure to an injunctive norm message of disapproval information and distinguish them from the beneficial impact of exposure to a descriptive norm message of low prevalence. The importance of pre-testing campaigns and providing process evaluations is discussed.
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When and how does normative feedback reduce irresponsible drinking?
An experimental investigation
Heavy episodic drinking – commonly known as binge drinking – is associated with a range of negative short-term and long-term health and social consequences (see e.g., Miller, Plant, & Plant, 2005). Binge drinking is particularly prevalent in university students (see Norman, Conner, & Stride, 2012), where it is often seen as an integral part of what it means to be a student (see e.g., Supski, Lindsay, & Tanner, 2017). One behavior that often features in binge drinking sessions is “bolting”1 – which refers to drinking alcohol drinks in a single draught, or without pausing. Bolting is often a part of drinking games, which both increase the likelihood of negative consequences (Adams & Nagoshi, 1999) and socialize students into accepting and engaging in heavy episodic alcohol consumption (Borsari, 2004; Cameron et al., 2010). Given that bolting is a social behavior, typically occurring in group contexts, it is likely that social factors – such as norms – influence students’ bolting behavior. The aim of the present research was to investigate the impact of social norms and an anti-bolting campaign on university students’ intentions to bolt alcoholic drinks.
Social norms and drinking behavior      
Social norms are the unwritten rules and standards associated with social groups that shape and guide group members’ attitudes and behaviors (Perkins, 2002; Smith & Louis, 2009; Smith et al., 2016). Students’ perceptions of drinking norms provide a standard that guides their evaluation of their own consumption. Social norms are consistently found to be the best predictor of student drinking both generally (e.g., Borsari & Carey, 2001, 2003; Neighbors et al., 2007) and in relation to binge drinking (e.g., Collins & Spelman, 2013; Johnston & White, 2003).
Many students, however, have inaccurate perceptions of campus drinking norms. For example, students overestimate not only the quantity and frequency of peers’ drinking (i.e., the descriptive norm, or beliefs about the prevalence of drinking), but also the extent of support for drinking (i.e., the injunctive norm, or beliefs about the level of approval for drinking)(e.g., Borsari & Carey, 2003; Haines & Spear, 1996; McAlaney et al., 2015). Critically, this misperception that alcohol consumption – and excessive alcohol consumption in particular – is a normal part of student life fuels problematic alcohol behavior on campus as students try to bring their behavior into line with the perceived norms (e.g., Borsari & Carey, 2001, 2003; McAlaney & McMahon, 2007; Perkins, 2002).
Using social norms to change drinking behavior
The insight that students misperceive norms – and that these misperceptions influence individuals’ own drinking behavior – has influenced the design of interventions to tackle students’ drinking behavior (Berkowitz, 2004). Social norms marketing interventions try to correct norm misperceptions by informing students of the actual approval and behavior of their peers in relation to alcohol consumption; that is, by communicating information about the injunctive and/or descriptive norm. Reductions in alcohol consumption are expected as students bring their own behavior into line with the drinking norms.   
	Considerable investment has been made in developing and evaluating social norms marketing campaigns to reduce irresponsible drinking among students (e.g., Bewick et al., 2013; Johnson, 2012; Scribner et al., 2011), with more than 50% of US 4-year colleges adopting a social norms approach (Wechsler et al., 2003). More generally, however, evidence of the effectiveness of social norms marketing campaigns is mixed (e.g., DeJong et al., 2006, 2009; Granfield, 2005; Neighbors et al., 2004; Reid & Carey, 2015; Russell, Clapp, & DeJong, 2005; Wechsler et al., 2003), and recent systematic reviews suggest that social norms marketing campaigns are ineffective or even counterproductive (see Foxcroft et al., 2015; Moreira et al., 2009). 
There are several reasons why social norms interventions are often ineffective. Cialdini (2003) attributed such failure to a “backlash effect”, in which an intervention inadvertently makes the problem behavior salient. Thus, rather than concluding that the behavior is rare (as intended by intervention designers) the recipient infers that the problem behavior is the norm, thereby making them less likely to change their behavior. Another explanation focuses on the credibility of moderate consumption messages. That is, if students do not believe a message of responsible consumption, even if based on accurate data (e.g., Park, Smith, Klein, & Martell, 2011; Polonec, Major, & Attwood, 2006; Russell et al., 2005), or if such messages prompt reactance (e.g., Campo & Cameron, 2006; Livingstone, Young, & Manstead, 2011), campaigns will not be effective. 
One solution to the failure of social norms campaigns might be to consider bottom-up approaches in which students, rather than administrators, design campaign messages (see also Miller & Leffingwell, 2013). If message recipients are involved in message design then issues related to credibility and believability should be diminished. However, little research has examined the effectiveness of student-designed campaigns to promote responsible drinking. In the present research, we investigated a campaign produced by a students’ association to reduce bolting.2 In addition, we tested the effect of adding different types of norm messages to the campaign on bolting-related outcomes.
Injunctive versus descriptive norms in campaigns
Another response to the failure of norms-based campaigns, and one that has been investigated more thoroughly, is to consider how different types of normative feedback affect intentions and behavior. Some researchers have argued that injunctive norm manipulations (i.e.., others’ approval or disapproval) may be more powerful than manipulations of descriptive norms (Cialdini et al., 2006; Reno, Cialdini, & Kallgren, 1993) because an injunctive norm may motivate behavior across a range of contexts (e.g., “one shouldn’t drink more than X units of alcohol”) while a descriptive norm may only motivate behavior in the specific context in which the behavior can be observed (e.g., “people don’t drink more than X units in this bar”). Indeed, Schultz and colleagues (2007) found that the boomerang effects of descriptive norm (prevalence) information can be repaired by including injunctive norm information. Reid and Aiken (2013) found that, compared to an information-only control, correcting women’s misperceptions about injunctive norms related to sun protection was successful in changing norm perceptions, attitudes, intentions, and self-reported behavior over a 4-month period. Moreover, Mollen and colleagues (2013) found that manipulated injunctive norms, but not descriptive norms, had an effect on intervening behaviors (e.g., asking a friend to stop drinking) over a 4-week period. Overall, support for changing injunctive norms within interventions is growing (e.g., Blanton, Koblitz, & McCaul, 2008; Prince & Carey, 2010; Prince, Maisto, Rice, & Carey, 2015), but the optimal content of such feedback has yet to be determined (see Merrill, Miller, Balestrieri, & Carey, 2016). Some research has examined how the framing of normative feedback (i.e., approval versus disapproval messages) influences effectiveness. In the domain of environmental behavior, for example, messages communicating disapproval appear to be more effective than messages communicating approval, and may even be more effective than descriptive norm messages (Cialdini et al., 2006). Whether this is also true in the context of campaign messages to reduce alcohol consumption remains unclear. 
On the other hand, there is some evidence that the descriptive norm-behavior relationship is stronger than the injunctive norm-behavior relationship (Manning, 2009; McEachan et al., 2016). Moreover, descriptive norms frequently moderate the effects of injunctive norms (Keizer, Lindenberg, & Steg, 2008, 2011; Smith & Louis, 2008; Smith et al., 2012), such that engagement in a target behavior is reduced when the descriptive norm conflicts with the injunctive norm. In addition, because greater self-regulatory capacity might be needed to conform to injunctive norms than descriptive norms (see Jacobson, Mortensen, & Cialdini, 2011; Jacobson, Mortensen, Jacobsen, & Cialdini, 2015), the influence of injunctive norms on behavior might be disrupted more easily than the influence of descriptive norms. Finally, Reid and Carey (2015) concluded that descriptive norms had the strongest support as a mechanism of change in student drinking interventions, further highlighting the potential of descriptive norms to drive behavior change.  
Understanding the mechanisms of change
Reid and Carey (2015) have argued that improvements in intervention efficacy are most likely to be achieved by investigating mechanisms of change, rather than just testing efficacy alone (see also Miller, Meier, Lombardi, & Leffingwell, 2015). In addition, there have been calls for research to adopt factorial designs (e.g., Reid & Carey, 2015; Sniehotta, Presseau, & Araujo-Soares, 2014, 2015), in which elements of a complex intervention are dismantled and tested separately to determine effectiveness. This is because an analysis of the underlying processes associated with specific intervention elements allows researchers to identify which aspects of an intervention are effective and which should be abandoned. 
Some research has tested whether exposure to injunctive and descriptive norms information, such as messages used in social norms interventions, changes students’ perceptions of those norms and, in turn, whether perceptions of norms are associated with changes in behavior. For example, Prince and Carey (2010) found that both injunctive and descriptive norm perceptions were changed following exposure to an injunctive norm, highlighting that individuals may perceive bidirectional associations between injunctive and descriptive norms (see also Eriksson, Strimling, & Coultas, 2015). However, when Prince et al. (2015) tested the effects of exposure to either an injunctive or a descriptive norm intervention on perceptions of both injunctive and descriptive norms, a more complex pattern emerged. Results revealed that both groups reported changes in injunctive norm perceptions but not descriptive norm perceptions, suggesting an asymmetry in influence. However, it should be noted that past work has not examined whether perceptions of injunctive and descriptive norms might mediate the effects of norm messages on outcomes of interest; the question of whether norm perceptions operate as a mechanism of change was investigated in the present research.    
The Present Research 
Three experiments were conducted to (1) test the effect of a responsible drinking campaign on norm perceptions and intentions; (2) test the effect of adding an injunctive norm message to the campaign; and (3) test the effect of adding a descriptive norm message to the campaign. An additional goal was to test whether differences in norm perceptions associated with the different campaign messages mediated the impact of such messages on bolting intentions. 
Our aim was to discover whether and how this campaign would influence students’ drinking beliefs and intentions and so we conducted controlled, experimental laboratory studies, rather than a field evaluation. Since a key aim of the research was to isolate the effects of injunctive and descriptive norm information in altering the effect of the campaign, no changes to the campaign itself were made during the research process. 
Pilot Study
	We first conducted a pilot study to assess the baseline effects of the campaign on perceived norms (injunctive and descriptive) and on bolting intentions. Ethical approval was granted for all three study protocols prior to data collection.
Method
Participants and Design. Participants were a convenience sample of 48 (25 female, 23 male) undergraduate students recruited at a large UK university. All participants were aged between 18 and 26 years (Mage=20.35 years; SD=1.76) and, therefore, able to buy alcoholic drinks legally in the UK where the legal drinking age is 18. The study used a one-way between-participants design with two conditions (campaign present [n=25], campaign absent [n=23]) to which participants were randomly allocated. Gender was distributed equally across conditions and there were no gender differences on norm perceptions or bolting intentions.
	Procedure. Participants were recruited at various alcohol-free locations on campus (e.g., cafes, public areas, sports park, library) by two female researchers and asked to volunteer for a short study on drinking behavior. No incentive to participate was provided. After consenting to participate, participants in the campaign present condition were shown the gender-appropriate poster prior to completing a brief questionnaire. Participants in the campaign absent condition just completed the brief questionnaire.
	The campaign itself consisted of two posters, one directed at men and the other at women. Both posters included four images: the first two images showed a student drinking with friends and bolting a drink, while the second two images showed the student experiencing negative consequences of drinking (i.e., fighting, vomiting). The campaign slogan was “Lash, Banter, Bolt, Error”, which was displayed at the bottom of the poster, along with the statement “Think before you drink”.3 The logo of the students’ union was included on the poster, as well as a link to the students’ union website.
Dependent Measures
	Perceived injunctive and descriptive group norms. Three items were used to measure the injunctive norm (e.g., “Most [University X] students think I should bolt drinks”, “Most [University X] students expect me to bolt drinks”, “Most [University X] students will approve if I bolt a drink”; -3 strongly disagree to +3 strongly agree), and three items measured the descriptive norm (e.g., “Most [University X] students bolt drinks”, “I would expect most  [University X] students to bolt drinks”; -3 strongly disagree to +3 strongly agree; “What percentage of [University X] students do you estimate bolt drinks?” -3 0-13% to +3 89-100%; see Smith et al., 2012). Both scales were reliable (injunctive α=.85, descriptive α=.76).
Intention. Behavioral intentions to bolt were assessed with three items (“Over the next week, how many times will you bolt a drink?”; 0 times to 7 or more times [8-point scale]; “I will try not to bolt drinks on my next night out” and “I plan not to bolt drinks on my next night out”; -3 strongly disagree, +3 strongly agree). Responses to the last two items were reversed, all three items were then standardized using a z-transformation and averaged to form a composite index. Positive scores indicated stronger intentions to bolt (=.82).  
Results
	Effects on Normative Beliefs
A one-way (campaign: absent, present) analysis of variance on normative beliefs revealed no significant effect of campaign on either injunctive norm perceptions, F(1,46)=.001, p=.973, 2p=.000, or descriptive norm perceptions, F(1,46)=.169, p=.683, 2p=.004. 
	Effects on Intention
A one-way (campaign: absent, present) ANOVA revealed no significant difference between the campaign absent and campaign present conditions on bolting intentions (M= 0.13, SD=0.82 and M = -0.12, SD=0.89, respectively), F(1,46)=1.03, p=.32, 2p=.02. 
Discussion
	The pilot study suggested that the campaign alone had no effect. That is, there were no differences between the campaign present and campaign absent condition on participants’ perceptions of the level of approval for bolting behavior among fellow students (i.e., the injunctive norm) or in perceptions of the prevalence of bolting behavior among students (i.e., the descriptive norm), and there were no differences in intentions to bolt in the future. 
Study 1
Consistent with previous research, results of the pilot study suggest that this intervention was ineffective in the absence of supportive norms (e.g., Noar, 2006; Wakefield et al., 2010). Indeed, the campaign did not communicate explicitly whether other students approve or disapprove of bolting behavior, or whether others’ disapproval might be a negative consequence of bolting.  Moreover, discussions with students suggested that, although the intended message was “bolting drinks will lead to negative consequences” it could be subverted as “bolting drinks enhances a night out with friends”; that is, “Lash, Banter, Bolt, Result!”, rather than “Lash, Banter, Bolt Error”. This suggests that the campaign message as it relates to injunctive norms is unclear. 
Study 1 investigated whether an explicit message communicating disapproval of bolting would enhance the campaign’s effectiveness. We predict that exposure to both the campaign and injunctive norm message should be associated with increased perceptions of peer disapproval for bolting, reduced perceptions of peer engagement in bolting, and lowered intentions to engage in bolting behavior, relative to exposure to the campaign alone. In order to investigate underlying processes, we tested whether norm perceptions mediated the effects of the campaign and the injunctive norm information on bolting intentions. 
Method
Participants and Design
	  Participants were 77 (52 female, 25 male) undergraduate students, aged from 18-22 years (Mage=20.16; SD=0.95), recruited on a large UK university campus. The study employed a 2 (injunctive norm information: absent, present) x 2 (campaign: absent, present) between-participants design. Participants were recruited to participate as per Study 1. There were equal numbers of men and women in the campaign conditions (19 men, 19 women), but a greater proportion of women than men in the no campaign conditions (6 men, 23 women). Preliminary analyses revealed significant gender differences on injunctive norm perceptions and bolting intentions (see Results); as a result, gender was included as a covariate in all analyses.
	Procedure
	Participants were allocated randomly to one of four conditions, the first two of which replicated the Pilot Study: (1) the campaign (2) no campaign, (3) the injunctive norm information alone (i.e., information about student disapproval of bolting), and (4) the campaign combined with the injunctive norm information. The injunctive norm was manipulated by presenting the statement directly below the campaign, “70% of students [at University X] disapprove of bolting behavior”. This percentage was based on the fact that only 33% of participants in the Pilot Study campaign absent (i.e., control) condition agreed or strongly agreed (2 or 3 on the 7-point scale) that the group approved of bolting behavior. Dependent measures (i.e., norm perceptions and bolting intentions) were assessed as in the Pilot Study. 
Results
	Effects on Normative beliefs
A 2 (injunctive norm information: present, absent) x 2 (campaign: present, absent) ANCOVA with gender as the covariate on injunctive norm perceptions revealed a significant effect for gender F(1,72)=6.56, p=.013, 2p=.083, such that men perceived that other students approved more of bolting than women (Ms [SDs]= 1.37 [1.43] and 0.46 [1.10], respectively). The main effects and interaction term were not significant, all Fs<.26, all ps>.61. 
Analysis on descriptive norm perceptions revealed a significant injunctive norm information x campaign interaction only, F(1,72)=4.35, p=.041, 2p=.057 (all other Fs<2.67, ps>.11). In the absence of the injunctive norm information, there was no campaign effect, F(1,72)=0.21, p=.64. However, the campaign did have a marginal effect on descriptive norm perceptions when disapproval was made explicit, F(1,72)=2.75, p=.10. Participants exposed to both the campaign and the injunctive norm information reported that the group was more likely to engage in bolting behavior than participants exposed only to the injunctive norm information (see Table 1). Furthermore, there was no effect of the injunctive norm information in the absence of the campaign, F(1,72)=0.44, p=.51, but participants’ perceptions of bolting prevalence were higher in the campaign plus injunctive norm information than the campaign alone condition, F(1,72)=5.95, p=.017.
	Effects on Intention
A 2 (injunctive norm information: absent, present) x 2 (campaign: absent, present) ANCOVA revealed a significant main effect for gender, F(1,72)=30.05, p<.001, 2p=.29: men reported stronger bolting intentions than women (Ms [SDs]= 0.80 [0.74] and -0.39 [0.76], respectively). The main effect for campaign or norm was not significant, all Fs<2.55, ps>.12. There was a significant injunctive norm information x campaign interaction, F(1,72)=4.84, p=.031, 2p=.063. In the absence of the injunctive norm information, there was no difference between the campaign and no campaign conditions, F(1,72)=1.15, p=.28. However, compared to participants exposed only to the injunctive norm information, participants exposed to both the campaign and the injunctive norm information reported stronger intentions to bolt, F(1,72)=5.77, p= .019 (see Table 1). In addition, there was no effect of exposure to the injunctive norm information on intentions in the campaign absent condition, F(1,72)=0.47, p=.50, but there was an effect in the campaign present condition, F(1,72)=4.90, p=.03. Participants reported stronger intentions to bolt in the campaign plus injunctive norm condition than the campaign alone condition.  
------------------------------
Table 1 around here
------------------------------
Mediation Analysis
PROCESS Model 8 (see Hayes, 2013) with 5000 bootstrap samples was used to determine whether descriptive norm perceptions mediated the relationship between campaign and injunctive norm information on bolting intentions (see Figure 1)4. Model 8 is a conditional process analysis in which campaign information (X) exerts its effect on bolting intentions (Y) indirectly through descriptive norm perceptions (M), as well as directly, with the magnitude of both the direct effect and indirect effect being dependent on the presence or absence of the injunctive norm information (W). Model 8 was selected because the effect of the campaign information on both descriptive norm perceptions and bolting intentions was moderated by the injunctive norm information.
The confidence intervals for the index of moderated mediation did not include zero (.003, .51), indicating that the conditional indirect effects were not equivalent across the two groups.  Follow-up analyses revealed that for participants exposed to the injunctive norm information, the 95% bias-corrected confidence intervals for the conditional indirect effect (5000 samples) did not include zero (LLCI=.005, ULCI=.428, B=.137, SE(Boot)=.102), indicating that descriptive norm perceptions mediated the effect of the campaign on intentions to bolt. However, the conditional indirect effect for participants not exposed to the injunctive norm information was not significant (LLCI=-.223, ULCI=.067, B=-.035, SE(Boot)=.068. 
------------------------------
Figure 1 around here
------------------------------
Discussion
	The aim of Study 1 was to test whether inclusion of an explicit disapproval injunctive norm for bolting would increase the effectiveness of the anti-bolting campaign. It did not.
In the absence of the injunctive norm information, there was no difference between the campaign and control conditions on drinking intentions (as in the Pilot Study).  Moreover, adding an injunctive norm message (i.e., disapproval information) to the campaign backfired: it was associated with stronger intentions to bolt. Analysis of the indirect effects suggests that this was, in part, due to the effect of the injunctive norm information on perceptions of descriptive norm. The combination of the campaign and injunctive norm information was associated with greater perceptions that bolting was common among students (cf. Prince & Carey, 2010; Prince et al., 2015), and these perceptions were associated with stronger intentions to bolt. The harmful effects of the campaign under injunctive norm conditions were mediated by descriptive norm perceptions.
Why should the addition of the injunctive norm information communicating disapproval of bolting to the campaign influence descriptive norm perceptions, but not injunctive norm perceptions, in this way? This question is important because other research has found that injunctive norm messages communicating disapproval for alcohol consumption has not produced such effects (Prince & Carey, 2010; Prince et al., 2015), although it should be noted that this previous research did not examine how norm perceptions mediated the effects of campaign messages on behavior. We believe the answer lies in the combination of the campaign with the injunctive norm message and, more specifically, the campaign images depicting students bolting with other students. Injunctive norm information stating that the majority of students disapprove of the target behavior creates a conflict between the images and the text (Russell et al., 2005). However, conflict between injunctive and descriptive norms can lead to reduced engagement in a desired behavior (Nolan et al., 2009; Smith & Louis, 2008; Smith et al., 2012). The campaign’s implicit message that bolting is prevalent may have made the explicit injunctive norm information less effective due to such conflict. Data suggesting that the effects of the campaign and injunctive norm information on intentions appeared to be driven, at least in part, by perceptions of the prevalence of bolting, suggests that the addition of a descriptive norm message might have greater impact. In Study 2, we added a descriptive norm message communicating low prevalence of bolting to the campaign to manipulate descriptive norms as the mechanism of change directly. 
Study 2
	Study 1 found that descriptive norm perceptions mediated the effects of the campaign and injunctive norm information on bolting intentions. Thus, descriptive norms appear to be a key driver of change in student drinking interventions (see Reid & Carey, 2015). In Study 2 we tested the effects of manipulating descriptive norms directly by adding information about the low prevalence of bolting behavior to the campaign. We expected that, in the absence of norm information, the campaign would have no effect on norm perceptions or on intentions to bolt (as in the Pilot Study and Study 1). However, adding a descriptive norm message to the campaign was expected to be associated with more reduced perceived norms and lower intentions to bolt. Once again, we tested whether norm perceptions mediated the effects of the campaign and norm manipulations on intentions.
Method
Participants and Design
	Participants were 96 (53 female, 42 male) undergraduate students aged 18-22 years (Mage=19.81; SD=1.02) recruited on campus of a large UK university. The experiment used a 2 (descriptive norm information: absent, present) x 2 (campaign: absent, present) between-participants design. Participants were allocated randomly to conditions; gender was distributed equally among conditions and there were no gender differences on the outcomes. 
	Procedure
	To manipulate the descriptive norm, participants read that “65% of students [at University X] do not bolt drinks on a night out”. This percentage was derived from students’ reported prevalence in the Study 1 control condition and thus makes salient an accurate descriptive norm. In the combined condition, participants saw the campaign and the descriptive norm information. Dependent measures were identical to the Pilot Study and Study 1. 
Results
Effects on Normative beliefs 
A 2 (descriptive norm information: absent, present) x 2 (campaign: absent, present) analysis of variance on injunctive norm perceptions revealed a marginal effect for the descriptive norm information only, F(1,92)=2.99, p=.087, 2p=.031 (all other Fs<1.93, ps>.17). Participants exposed to the descriptive norm information perceived less approval of bolting than those not exposed to the descriptive norm (see Table 3). 
The analysis also revealed a marginal effect for the descriptive norm information only on descriptive norm perceptions, F(1,92)=3.88, p=.052, 2p=.04. Participants exposed to the descriptive norm information perceived bolting as less common than participants not exposed to the descriptive norm information (see Table 3). No other effects were significant, Fs<1.25, ps>.27. 
Effects on Intention
A 2 (descriptive norm information: absent, present) x 2 (campaign: absent, present) between-participants ANOVA on intentions to bolt revealed a significant main effect for the descriptive norm information, F(1,92)=7.05, p=.009, 2p=.071, but not for the campaign information, F(1,92)=0.43, p=.51, 2p=.005. Participants exposed to the descriptive norm information reported lower intentions to bolt than those not exposed to the information. This effect was qualified by a significant descriptive norm information x campaign interaction, F(1,92)=6.29, p=.014, 2p=.064 (see Table 3). In the absence of the descriptive norm information, there was no difference between the campaign and no campaign conditions, F(1,92)=1.68, p=.20. However, among participants who received the descriptive norm information, exposure to the campaign was associated with lower bolting intentions, F(1,92)=5.10, p=.026. In addition, the descriptive norm information had no effect on intentions in the campaign absent condition, F(1,92)=0.01, p=.97, but did have an effect in the campaign present condition, F(1,92)=13.34, p<.01. Participants reported lower intentions to bolt in the campaign plus descriptive norm condition than in the descriptive norm only condition.
------------------------------
Table 2 around here
------------------------------
Mediation Analysis
PROCESS Model 5 with 5000 bootstrap samples was used to determine whether descriptive norms perceptions mediated the relationship between the campaign and descriptive norm information on bolting intentions (see Figure 2)5. Model 5 is a conditional process analysis in which the descriptive norm information (X) exerts its effect on bolting intentions (Y) indirectly through descriptive norm perceptions (M), independent of any other variable, but also directly, with the magnitude of the direct effect being dependent on the presence or absence of campaign information (W). Model 5 was selected because there was only a main effect of descriptive norm information on descriptive norm perceptions, but the effect of descriptive norm information on bolting intentions was moderated by the campaign information.6 
Analysis revealed that the effect of the descriptive norm information on bolting intentions was significant in the campaign present condition (B=-.59, p=.003, LLCI=-.963, ULCI=-209) but not the campaign absent condition (B=.11, p=.55, LLCI=-.259, ULCI=.484). Moreover, the indirect effect via descriptive norm perceptions was also significant (B=-.22, SE(Boot)=.118, LLCI=-.469, ULCI=-.008).  
------------------------------
Figure 2 around here
------------------------------
Discussion
	Study 2 tested whether the addition of a descriptive norm message communicating low prevalence of bolting would enhance the effectiveness of the campaign. Exposure to the campaign was associated with lower bolting intentions when combined with a descriptive norm message. In the absence of descriptive norm information, the campaign appeared to have no effect on bolting intentions (as in the Pilot Study and Study 1). However, individuals exposed to the campaign combined with descriptive norm information reported stronger intentions not to bolt. As in Study 1, the effects of the campaign and the descriptive norm message were driven, in part, by perceptions of descriptive norms.
It appears that descriptive norms have an important role to play in attempts to reduce alcohol consumption in student populations and are an important mechanism of change in such interventions (see Reid & Carey, 2015). The descriptive norm message was not only associated with reduced bolting intentions independently of campaign condition, but there was some evidence that this message influenced norm perceptions, such that perceived approval for bolting and perceived engagement in bolting was lower among participants exposed to the descriptive norm information (see also Eriksson et al., 2015; Prince et al., 2015). However, as in Study 1, only descriptive norm perceptions mediated the effects of the campaign and the descriptive norm information on bolting intentions. That is, as might be expected, exposure to information about the (low) prevalence of bolting among students influence individuals’ perceptions of the descriptive norm, which, in turn, influenced bolting intentions. Taken together, the results of both Studies 1 and 2 support the influence of descriptive norms as a mechanism of change in norms-based campaigns.
General Discussion
	The aims of this three-study experimental investigation were: 1) to test the effects of an anti-bolting poster campaign; 2) to investigate how the impact of the campaign could be moderated by the addition of explicit information about whether other students approved of and engaged in the targeted drinking behavior, bolting; and 3) to examine the underlying mechanisms of change. 
The data show that the campaign was ineffective in that it did not reduce intentions to bolt or perceptions of normative support for bolting.7 The addition of an explicit injunctive norm message communicating disapproval of bolting to the existing campaign did not enhance effectiveness either; instead, this appeared to lead to a backlash effect by increasing perceptions that bolting was prevalent which, in turn, were associated with higher bolting intentions. In contrast, the addition of an explicit descriptive norm message communicating low prevalence of bolting enhanced effectiveness: as well as a beneficial effect of descriptive norm information, the combination of the campaign and the descriptive norm was associated with lower bolting intentions. 
We tried initially to manipulate injunctive norms since it has been suggested that such (dis)approval information may be more powerful than information about the descriptive norm (Cialdini et al., 2006), and recent research has highlighted the potential of injunctive norms-based interventions for health behavior (Prince et al., 2015; Reid & Aiken, 2013). However, the provision of an injunctive norm message backfired when combined with the campaign. That is, the combination of the campaign with the injunctive norm information was associated with stronger intentions to bolt compared to the injunctive norm information alone. Further analyses revealed that this effect was due to the combined effect of the campaign and the injunctive norm information on perceptions of the descriptive norm; that is, recipients perceived higher bolting prevalence. Smith and Louis (2009) outlined the possibility of such backlash effects, in which communicating an injunctive norm against an action (e.g., “you shouldn’t bolt”) may lead people to infer a descriptive norm in favor of the action (e.g., “many people must be bolting, otherwise you wouldn’t go to the trouble of telling me that”), prompting greater engagement in the undesired behavior as people conform to the perceived descriptive norm. Study 1 provides empirical support for this prediction (see also Hall & Blanton, 2009; Stuart & Blanton, 2003), and shows that perceptions of injunctive and descriptive norms do not always go hand-in-hand (cf. Eriksson et al., 2015; Prince & Carey, 2010; Prince et al., 2015). 
The data emphasize that it is important to understand the detailed change processes induced by such normative messages before adding them to campaigns (see also Reid & Carey, 2015). Further, the null findings of the Pilot Study and the backlash effect of Study 1 stand in contrast to the positive findings of Study 2. The addition of a descriptive norm message in Study 2 made salient the real anti-drinking descriptive norm (identified in the control condition of Study 1) suggesting to students that bolting was less normative for their group, and was associated with lower intentions to bolt. The combination of the campaign and the descriptive norm message was most effective in terms of lower bolting intentions, emphasizing the important role of descriptive norms in shaping intentions to act in healthy or unhealthy ways. Indeed, in line with recent reviews (Reid & Carey, 2015), descriptive norm perceptions, but not injunctive norm perceptions, emerged as the key mechanism of influence in the current research.
Our findings have both theoretical and applied implications. First, these data emphasize that providing injunctive norm versus descriptive norm information are distinct change techniques that can have quite different effects (Abraham, 2012; Abraham & Michie, 2008). Second, to the best of our knowledge, this research provides the first evidence that, under certain conditions, disapproval injunctive norm messages may produce backlash effects. This contradiction of expectations provides an important qualifier to previous published work that has suggested that injunctive norm messages communicating disapproval can mobilize behavior (e.g., Cialdini et al., 2006; Stuart & Blanton, 2003).  Third, our research has identified a process explaining injunctive norm backlash effects. Namely, when injunctive and background descriptive norms conflict (Keizer et al., 2008, 2011; Smith et al., 2012), injunctive norm manipulations may be vulnerable to backlash as perceptions of prevalence change. It is important to investigate further the mechanisms underpinning the effects of both injunctive and descriptive norms and the factors that moderate their relative impact (e.g., self-control; see Jacobson et al., 2011; Jacobson et al., 2015). It is also important in future research to understand why injunctive norm messages may be more vulnerable to backlash effects for drinking and other high risk behaviors relative to other behaviors, such as environmental action (see Cialdini et al., 2006). One possibility is that when behaviors are seen to be centrally defining of group membership – such as students and alcohol consumption – messages communicating disapproval of that behavior prompt reactance and increased engagement in the behavior (see Livingstone et al., 2011).
From an applied perspective, while the development of responsible drinking campaigns by students for students is a positive step, our research emphasizes how important it is to evaluate interventions prior to launch (Fishbein et al., 2002; House of Commons, 2010; Russell et al., 2005). Without an understanding of the effects of interventions, health promoters risk backlash effects, for example by inadvertently implying that undesirable behaviors are common. In the present case, even though the campaign was initiated by students, its message may not have been endorsed by the wider student population (Park et al., 2011; Polonec et al., 2006). We would note that we did not compare the effects of the student-led campaign to other campaigns designed by outside parties to reduce this behavior. It is possible that other campaigns might have been equally ineffective. Nevertheless, our research emphasizes the importance of experimental pre-tests of health campaigns and messages prior to public release, and of using process evaluations to investigate underlying change processes in health promotion interventions (Bartholemew et al., 2011; Denford et al., 2015; Reid & Carey, 2015). 
In addition, our findings show that it is possible to enhance the effectiveness of an existing campaign through the addition of norm information. Local change agents, such as university administrations, often have little control over the content or framing of health campaigns that might be developed by other parties, even if they believe that such campaigns might be ineffective or counterproductive for their target population. However, our research shows that it is possible to use a strategy of pairing local information about the prevalence of the target behavior with a previously designed campaign to make a campaign more bespoke and have more impact on health-related outcomes. Moreover, such an intervention strategy is relatively low-cost, as it does not involve the expense of designing a campaign, but merely using local information as an addition to the campaign materials. If replicated, this strategy’s success would offer a valuable new means of behavior change for organizations working within straitened financial circumstances (e.g., universities).
One clear limitation of the present research was a focus on the prediction of behavioral intentions, and the lack of a behavioral measure of actual bolting behavior. Intentions are correlated with behavior in general (Sheeran, 2002), and with alcohol consumption (e.g., Caudwell & Hagger, 2015). Moreover, motivation is a prerequisite to action because interventions are unlikely to change behavior patterns if they fail to establish pro-behavior intentions (Bernthal et al., 2006; Fishbein et al., 2002). Consequently, intentions are often used as the proxy outcomes in early-stage evaluations to assess the likely efficacy of an intervention. Experimentally testing the capacity of behavior change interventions to change intentions provides a low-risk and inexpensive but rigorous methodology that can distinguish between interventions that may have positive effects on cognitions and behavior patterns versus those that are likely to be ineffective or have counter-productive effects. When campaigns are found to have beneficial effects on intention then, of course, they should be evaluated using behavioral measures, ideally assessed in situ (see e.g., Monk et al., 2015; Sayette et al., 2012). However, ethical issues must be noted in seeking to replicate the present studies using behavioral measures, given the potentially adverse health consequences of being exposed to the studied campaign. 
It is a strength of the methodology to test and isolate experimentally the effects of the campaign, injunctive norm information, and descriptive norm information. However, a related limitation of this approach is the reliance on relatively small, convenience samples to test the effects. Moreover, because we were interested in looking for differences between participants as a function of exposure to campaign and norm messages, we did not include baseline measures such as attitudes to alcohol consumption or current consumption behavior. As a result, we are not able to draw conclusions about the extent to which the campaign and norm messages changed behavior at the individual level or the extent to which individual differences moderate the effects of such interventions. In addition, the lack of baseline measures means that we are unable to test for boomerang effects, such that low and heavy drinkers both change their behavior towards the norm (see Schultz et al., 2007), or the possibility of reactance against normative information (e.g., Campo & Cameron, 2006). Future research would benefit from larger sample sizes and the inclusion of baseline measures to replicate and extend the effects uncovered here. Nonetheless, inexpensive, experimental testing of mechanisms and outcomes such as that reported here is critical to robust pre-testing of interventions. As our results show, well-intentioned, intuitively-designed campaigns may be ineffective or even counter-productive. Consequently, experimental pre-testing not only clarifies theoretically-specified mechanism of action but is also ethically recommended to protect the public for ineffective or harmful health promotion. 
In conclusion, three experimental studies showed that injunctive and descriptive norm information had quite different effects when added to an existing campaign designed to reduce the drinking of alcohol drinks in one draught (“bolting”). The addition of an injunctive norm message of peer disapproval for bolting to the campaign had negative effects on bolting intentions, in part because this information appeared to boost perceptions that bolting was prevalent. By contrast, provision of descriptive norm information about the low prevalence of bolting among students augmented the effects of the campaign, reducing intentions to bolt drinks. Our work emphasizes the importance of pre-launch evaluation of health promotion campaigns and the exploration of their effects on beliefs underpinning intentions, in order to elucidate key change processes.

Footnotes
1. Other names for this behavior include “chugging”, “sculling”, or “skolling”.
2. The campaign was developed by the students’ association following the alcohol-related death of a student during an initiation event involving drinking games and bolting. The campaign materials were not, however, being disseminated or displayed during the period of data collection.
3. “Lash, Banter, and Bolt” are well understood terms among the target audience: “lash” means a night out drinking with friends and banter means talking to others sociably. Thus, the intended message of the campaign was “having a drink and a chat with friends is fine, but bolting drinks will lead to negative consequences”.
4. There were no main or interactive effects on injunctive norm perceptions and so it was not tested as a potential mediator.
5. As in Study 1, there were no main or interactive effects on injunctive norm perceptions and so it was not tested as a potential mediator.
6. Model 8 was also tested as in Study 1. However, the campaign x descriptive norm information interaction on the mediator was not significant (B=-.097, p=.459, LLCI=-.356, ULCI=.162). Further, the index of moderated mediation was also not significant (B=-.084, SE(Boot)=.110, LLCI=-.305, ULCI=.13), indicating that the conditional indirect effects were equivalent across the two groups. 
7. An additional analysis was performed to test for differences between the control condition and the campaign only conditions by combining the responses for all participants in the control conditions (n=67) and all participants in the campaign only conditions (n=71) across the three studies (N=138). Analysis revealed no difference between the control condition and the campaign condition on injunctive norm perceptions (F(1,135)=0.20, p=.65, 2p=.002), descriptive norm perceptions (F(1,135)=0.02, p=.88, 2p=.000), or bolting intentions (F(1,136)=.35, p=.55, 2p=.003).
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Table 1. 
Means, with standard deviations in parentheses, for Study 1 
	
	Injunctive norm information absent
	Injunctive norm information present

	
	No campaign
(n=19)
	Campaign
(n=20)
	No campaign
(n=20)
	Campaign
(n=18)

	Injunctive norm perceptions ( = .85)
	0.67 (1.06)
	1.03 (1.23)
	0.40 (1.35)
	0.93 (1.47)

	Descriptive norm perceptions ( = .80)
	0.28 (1.22)
	0.17 (1.34)
	-0.03 (1.27)
	1.13 (1.06)

	Bolting intentions ( = .92)
	-0.09 (1.01)
	0.08 (.91)
	-0.53 (.81)
	0.60 (.61)







Table 2. 
Means, with standard deviations in parentheses, for Study 2
	
	Descriptive norm information absent
	Descriptive norm information present

	
	No campaign
(n=25)
	Campaign
(n=25)
	No campaign
(n=25)
	Campaign
(n=25)

	Injunctive norm perceptions ( = .83)
	0.77 (1.49)
	1.19 (1.04)
	0.68 (1.28)
	0.39 (1.21)

	Descriptive norm perceptions ( = .76)
	0.67 (1.22)
	0.57 (1.34)
	0.35 (1.38)
	-0.14 (1.15)

	Bolting intentions ( = .87)
	0.07 (.83)
	0.39 (1.0)
	0.04 (.83)
	-0.50 (.70)
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Figure 1. Mediation of campaign effects on bolting intentions by descriptive norm perceptions when campaign information is absent or present.

Note. Values above the arrows are the conditional direct effects for the campaign absent condition with values below the arrows for the campaign present condition. The conditional indirect effects are included in parentheses.
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Figure 2. Mediation of descriptive norm effects on bolting intentions by descriptive norm perceptions when campaign information is absent or present.

Note. +p=.054, *p<.05. Values above the arrows are the conditional direct effects for the campaign absent condition with values below the arrows for the campaign present condition. The indirect effect is included in parentheses.
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