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Abstract

Three studies (N = 545) investigated the effects of social comparison on a type of heuristic called 

“absent-exempt” (AE; feeling exempt from future risk). Study 1 examined how comparison with 

an infected peer (comparison target) who was similar or non-similar in terms of sexual risk 

(number of partners, lack of condom use), influenced willingness and intentions to engage in sex 

without a condom and conditional perceived vulnerability to a sexually transmitted disease (STD). 

Participants generally reported lower willingness and higher conditional vulnerability if they 

compared with a similar-risk level target. However, high-risk students who compared with a low-

risk comparison target engaged in what appeared to be AE thinking, reporting the highest 

willingness and lowest conditional vulnerability. Intentions to have sex without a condom were 

not influenced. Study 2 included a direct measure of AE thinking, and compared the impact of a 

low-risk comparison target with a Public Service Announcement (PSA) stating that negative 

outcomes (e.g., STDs) can happen even to low-risk targets. Among high-risk participants, 

comparing with the low-risk target led to an increase in AE thinking. As expected, the effects in 

Studies 1 and 2 were strongest among participants high in tendencies to socially compare. Study 3 

explored whether AE thinking could be decreased by encouraging more reasoned processing. 

Results indicated that asking participants to think about the illogicality of AE thinking reduces AE 

endorsement and increases STD testing intentions. Findings suggest that comparison-based 

information can have a stronger influence on health cognitions than analytic-based information 

(e.g., most PSAs). Implications for dual-processing models of decision-making and their 

applicability to interventions and health messages are discussed.
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Social psychologists and medical researchers are increasingly realizing the value of using 

social psychological theories to explain, predict, and potentially change health cognitions 

and behaviors (Clark & Janevic, 2014; Klein, Shepperd, Suls, Rothman, & Croyle, 2014). 

One theory in particular, social comparison (Festinger, 1954), has been shown to play an 

important role in influencing both health cognitions and health behavior (Buunk & Gibbons, 

1997; Klein & Cerully, 2007). Social comparison theory suggests that individuals are 

motivated to evaluate their personal attributes (e.g., risk behavior) and their situations (e.g., 

“how at-risk am I”) by comparing themselves with others. This is particularly true when 

objective standards are unavailable, as is the case with many risky health behaviors. 

Although individuals have some control over which comparisons they make and how they 

construct these comparison opportunities, the process of comparison can be automatic--

simply seeing or hearing a comparison target can trigger a comparison and influence 

subsequent cognitions and behavior (Langer, Pirson, & Delizonna, 2010; Mussweiler & 

Bodenhausen, 2002).

Media and health messages often involve social comparison targets: peers suffering from a 

disease or some other negative health consequences (e.g., sexually transmitted disease 

[STD]; Rothman, Kelly, Weinstein, & O'Leary, 1999; Winterbottom, Bekker, Conner, & 

Mooney, 2008). Moreover, although these messages sometimes include peers who have 

engaged in high levels of risk behavior, they also frequently include peers who have suffered 

a negative consequence (e.g., contracted an STD or had an unwanted pregnancy) even 

though they have engaged in low levels of risk behavior (e.g., sex with just one partner; 

Falchuk, 2009; Gulati, 2012; Idaho Department of Health & Welfare, 2014). The 

assumption has been that realizing someone has experienced negative effects, in spite of low 

risk behavior, will scare the audience into increasing their risk perceptions and decreasing 

their risk behavior. But, how will participants respond to this “it only takes once” message if 

they have already engaged in the behavior repeatedly without any consequences (cf. 

Weinstein, Rothman, & Nicolich, 1998)? That is the question we examined in this research.

Social Comparison Theory, Similarity, and Risk Cognitions

When asked to think about their own risk level, individuals commonly report some kind of 

comparative optimism, i.e., view themselves as relatively invulnerable to negative events 

(Shepperd, Klein, Waters, & Weinstein, 2013). These biased perceptions of vulnerability 

can result in increases in risky behavior (Mayhew et al., 2014). In contrast, perceptions of 

vulnerability to negative health outcomes and health-protective behaviors are usually 

heightened when people learn that similar others have experienced misfortune (Gerend, 

Aiken, West, & Erchull, 2004; Rothman et al., 1999; Weinstein & Klein, 1995). For 

example, Rimal and Morrison (2006) manipulated similarity (e.g., age, gender, ethnicity), 

and found that optimistic bias for multiple risk events was highest when students compared 

with a dissimilar other, but was eliminated when comparing with a similar other. In another 
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study, students watched an HIV prevention video that included HIV-positive interviewees 

who were similar to them in terms of age, appearance, sexual history, and sexual orientation. 

One month later, perceived vulnerability and condom use had increased (Fisher, Fisher, 

Misovich, Kimble, & Malloy, 1996). In this case, seeing a comparison target who was 

perceived to be similar and had experienced negative consequences due to their risk 

behavior appeared to have health-related benefits. Finally, Gump and Kulik (1995) found 

that students exposed to a HIV positive (versus negative or unknown) peer rated this 

individual as less similar to themselves and lowered the perceived risk of their own HIV-

relevant traits. Thus, the effects of social comparison targets on perceived vulnerability 

depend, to a large extent, on how similar the targets are thought to be (Buunk & Ybema, 

1997; Thornton, Gibbons, & Gerrard, 2002).

Absent-Exempt Endorsement

Most adolescents decrease their perceived vulnerability to risk behaviors (e.g., STDs) over 

time, but the amount of decrease is larger for those who are engaging in the behavior 

(Millstein & Halpern-Felsher, 2001; Morrell, Song, & Halpern-Felsher, 2010). For example, 

the more young adults drive after drinking, the lower their perceived likelihood of getting 

arrested for a DUI or getting in an accident (Gibbons et al., 2002). Even if the likelihood of a 

negative consequence is fairly low, multiple experiences with the risk behavior over time 

without consequence can result in even lower perceived vulnerability (Brown, 2005; Jacobs 

& Ganzel, 1993), and an increase in risky behavior (e.g., sex without condoms; Crosby, 

Yarber, & Kanu, 1998). Thus, some individuals who have engaged in risky behavior but 

have not (yet) experienced any negative consequences tend to believe they are immune from 

risk in the future. Weinstein (1982; 1987; 1989) has labeled this form of optimistic bias 

“absent-exempt” (AE). He suggests this perception may put these individuals at an even 

greater risk of suffering harmful consequences, especially for behaviors, such as sex, that 

they can potentially engage in repeatedly without apparent negative consequences (Albert & 

Steinberg, 2011; Harris, Griffin, & Murray 2008; Weinstein & Klein, 1995).

In spite of its potential significance, there have been very few studies conducted on AE 

endorsement. One study looked at AE in relation to breast cancer (Gerend et al., 2004). 

Although risk actually increases with age, older women were more likely than younger 

women to endorse feelings of AE (“If a woman my age has not gotten breast cancer by now, 

she is unlikely to in the future”) (Gerend et al., 2004). AE endorsement was also associated 

with lower perceived vulnerability to osteoporosis and coronary heart disease in the same 

sample. Moreover, similarity to others with the disease was associated with increased 

perceived vulnerability and decreased AE endorsement. The authors concluded that 

interventions should target similarities between those with the disease and intervention 

participants without the disease. Walsh, Stock, Peterson, and Gerrard (2013) found that AE 

beliefs related to skin cancer were associated with lower perceived vulnerability and less 

sunscreen use. In addition, older women who were given information on their UV damage 

and told to focus on their affective versus cognitive reactions were more likely to report AE 

beliefs. From a dual-processing perspective, this suggests AE thinking, similar to optimistic 

biases, may involve heuristic-based more than reasoned or analytic thinking. In addition, 

these previous studies suggest that endorsement of AE may be associated with increasing 
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risk cognitions, including lower perceptions of vulnerability. Finally, although social 

comparison processes are not necessary for AE thinking to occur, we suspect they do affect 

the AE heuristic--just as comparisons can impact general risk perceptions.

Dual Processing, Health Decisions, and AE

Dual-processing models of decision making include two distinct types of information 

processing: one based more on affect and heuristics, the other more on reason and planning 

(Evans, 2008; Reyna & Rivers, 2008; Stanovich & Toplak, 2012). Within this context, 

researchers have recently begun to view social comparison as a more heuristic-based self-

evaluation process (Corcoran & Mussweiler, 2009; Mussweiler, Rüter, & Epstude, 2004). 

However, relatively few researchers have examined social-cognitive factors that influence 

these two distinct routes of decision-making as they relate to health decisions (Hofmann, 

Friese, & Wiers, 2008; Reyna & Rivers, 2008). One modified dual-processing model that 

has been applied to both health decision making and social comparison is the prototype/

willingness model (Gerrard, Gibbons, Houlihan, Stock, & Pomery, 2008; Gibbons, Gerrard, 

& Lane, 2003; Gibbons, Gerrard, Stock, & Finneran, in press).

The prototype/willingness model

The prototype/willingness model posits two pathways to health behavior. The reasoned path 

involves processing that is more analytic and includes behavioral intentions (intentions) as 

the proximal antecedent to behavior. This path reflects postulates from expectancy-value 

models (e.g., Theory of Planned Behavior, Ajzen, 1991) that young adults sometimes 

engage in risky (or health-promoting) behaviors because they have made a conscious 

decision ahead of time to do so. The social reaction path captures the more reactive/social 

element that is characteristic of many risk behaviors (Reyna & Farley, 2006). It involves 

more heuristic processing, and includes behavioral willingness (willingness) as the proximal 

antecedent. Willingness is defined as an openness to risk opportunity. A central tenet of the 

model is that not all health risk behaviors are intentional or reasoned; instead, they are often 

unplanned reactions to different circumstances. That is especially true among adolescents 

and young adults (cf. Reyna & Farley, 2006; Webb & Sheeran, 2006). However, while 

willingness to engage in a risk behavior can be impulsive and is often associated with less 

consideration of consequences (risk), the social reaction pathway is not necessarily 

automatic nor does it operate at a completely unconscious level (Gibbons, Kingsbury, & 

Gerrard, 2011; Gibbons et al., in press). Previous research has demonstrated that willingness 

(in addition to intentions) effectively predicts engagement in many risk behaviors (Blanton 

et al., 2001; Gerrard et al., 2006; 2008; Houlihan et al., 2008; Zimmermann, & Sieverding, 

2010). Like other dual-processing models, the prototype/willingness model maintains that 

people engage in both analytic and heuristic processing (Boyer, 2006; Stanovich, Sá & 

West, 2004), sometimes simultaneously (Banks & Hope, 2014; Klaczynski, 2001; Sloman, 

1996).

AE, social comparison, and willingness vs. intentions

Intentions are generally better than willingness at predicting health-promoting behaviors, 

such as getting tested for an STD or eating healthy, which are usually planned or 
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premeditated (Dohnke, Steinhilber, & Fuchs, 2014; Gibbons et al., in press). Willingness, on 

the other hand, tends to be better at predicting health-impairing behaviors, such as substance 

use or risky sex (e.g., Gerrard et al., 2008; Gibbons et al., 2004; in press). Once again, that is 

especially true among younger people, and also those who have less experience with the 

behavior (Gerrard et al., 2008; Gibbons et al., 2003; Pomery, Gibbons, Reis-Bergan, & 

Gerrard, 2009). The model suggests that because willingness involves less reasoned, more 

heuristic processing, it is more likely than intentions to be altered by affect, as well as social 

factors, such as social influence or risk images (prototypes) and social comparison (Gibbons 

et al., 2004; Gibbons, Houlihan, & Gerrard, 2009; Lane, Gibbons, O'Hara, & Gerrard, 2011; 

Todd, Kothe, Mullan, & Monds, 2014). According to the model, both general (i.e., same age 

peers) and specific (i.e., exemplars or individualized comparison targets) risk images have 

an impact on willingness through the process of social comparison. A recent meta-analysis 

on constructs within the prototype/willingness model found that risk images are better 

predictors of health-impairing (vs. protective) behaviors and that perceived similarity to a 

risk engager is an important predictor of willingness (van Lettow et al., 2014). Thus, it is 

anticipated that the process of social comparison with a peer (e.g., someone who has 

experienced a negative outcome due to risk behavior) would be more likely to affect the 

social reaction path (willingness to engage in a health-impairing behavior) than the reasoned 

path (intention to engage in a health-impairing behavior) (Gibbons, et al., 2003; Lane et al., 

2011). Because AE thinking is a type of heuristic and is influenced by images and affect 

(Gerend et al., 2004; Walsh, et al., 2013), the model provides an ideal framework for 

examining AE processes, especially as they pertain to risky sex behavior.

Conditional perceived vulnerability

Like most health behavior theories, the prototype/willingness model includes a perceived 

risk component. Most previous studies examining the impact of health messages have used 

absolute perceived vulnerability measures (e.g. “What is the likelihood that you will 

contract an STD?”). A problem with this type of measure, however, is that it confounds 

intentions with vulnerability: those not intending to engage in the risk behavior typically 

(and logically) report they are not at risk (Gibbons, Lane, Gerrard, Pomery & Lautrup, 2002; 

Weinstein et al., 1998). For this reason, the prototype/willingness model includes 

conditional perceived vulnerability measures as a precursor to willingness. These measures 

ask participants what their personal risk would be if they were to engage in the behavior. A 

negative relation between conditional vulnerability and willingness has been found in 

several studies: The more people think they will not suffer negative consequences, the more 

willing they are to engage in the risk behavior (Gerrard et al., 2008). In addition, like 

willingness, conditional vulnerability is influenced by social factors (Gerrard et al, 2008). 

However, the current study is the first to examine changes in conditional perceived 

vulnerability as a mediator of the relation between social factors (e.g., comparison targets) 

and changes in willingness to engage in a risk behavior. We propose that lower conditional 

vulnerability and higher willingness in response to socially-based risk information are 

elements of AE thinking that involve primarily the social-reaction pathway of the prototype/

willingness model.

Stock et al. Page 5

J Pers Soc Psychol. Author manuscript; available in PMC 2015 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Moderation of AE Thinking: Social Comparison Orientation

The prototype/willingness model also maintains that prototypes influence behavior through 

a social comparison process. For example, Gibbons and Gerrard (1995) reported that risk 

images (prototypes) had more impact for high (frequent) social comparers than for low 

social comparers. This propensity to engage in social comparisons is referred to as social 

comparison orientation (SCO), and is assessed by the Iowa Netherlands Comparison 

Orientation Measure (INCOM; Gibbons & Buunk, 1999). For example, using the INCOM, 

Litt and colleagues found that the relation between perceived substance use norms and 

substance use consequences and both willingness to use and subsequent use was greater for 

adolescents high in SCO (Litt et al., 2012; 2014). More generally, individual differences in 

the tendency to compare are associated with the degree of sensitivity to the attitudes and 

behaviors of peers and prototypes; those with higher comparison tendencies are more 

influenced by comparison information or targets (Buunk, Dijkstra, Bosch, Dijkstra, & 

Barelds, 2012; Buunk & Gibbons, 2006; 2007). Because personal perceptions of risk (e.g., 

conditional vulnerability and AE endorsement) can be impacted by the process of social 

comparison, it should be more prevalent among those who are high in SCO.

Overview

The present studies had three goals: (a) explore the AE heuristic, specifically in relation to 

risky sexual behaviors; (b) examine the impact of social comparison targets on the risk 

cognitions (including AE thinking) of college students; and (c) expand on the role of social 

comparison processes in dual-processing models of health decision-making, in particular, 

the prototype/willingness model. As mentioned earlier, although studies have shown that 

comparisons play an important role in risk perceptions (e.g., Klein, 2003), researchers have 

rarely examined the impact of prompting the comparison process (with peer-based 

messages) while taking into account the past risk behavior of both the comparison target 

and the audience member. For the purpose of the present studies, past risk behavior is based 

on number of sexual partners and lack of condom use. These sexual risk behaviors are 

common among college students (Dermen & Thomas, 2011) and contribute to the likelihood 

of an STD infection (Centers for Disease Control, 2014; Mayo Clinic, 2014).

Study 1 examined how social comparison with a peer who has suffered a negative 

consequence (contracted an STD) after engaging in either high or low levels of previous 

sexual risk behavior, affects elements of AE thinking: willingness (more than intentions) to 

have sex without a condom and conditional vulnerability, of participants who have also 

engaged in either relatively high or low levels of risk behavior. Study 2 compared the impact 

of a low-risk target with a Public Service Announcement (PSA). This study also included a 

direct measure of AE thinking and an indirect measure: time spent reading information on 

genital herpes. The two studies also examined whether SCO moderates the anticipated 

interaction between the social comparison targets and the participants' own past sexual risk 

behavior. Finally, Study 3 explored whether AE thinking could be decreased among high-

risk participants by encouraging more reasoned processing.
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Study 1: Social comparison, conditional vulnerability, and risky sex 

willingness

Study 1 used a Condition (low-risk target vs. high-risk target) X Participant Risk level 

(continuous) X SCO (continuous) design. We hypothesized the following: a) Low-risk 

participants would report higher conditional vulnerability to STDs and lower willingness to 

engage in sex without a condom after comparing with a low-risk (similar) but infected target 

versus a high-risk (dissimilar) infected target, and b) high-risk participants who compare 

with the low-risk target would engage in AE thinking, reflected in reports of lower 

conditional vulnerability and higher willingness than high-risk participants who compare 

with the high-risk target. It was also expected that this condition by participant risk 

interaction would be moderated by SCO—i.e., be stronger among participants higher in 

comparison tendencies. Finally, we predicted that AE thinking would be more evident on 

willingness to have risky sex than intentions to do so, reflecting the fact that social 

(comparison) information should have more of an impact on reactions to willingness than 

intentions to engage in risk behavior.

Method

Participants—College students who reported in a mass pre-study data collection session 

that they have had unprotected sex, were not married, and had never been diagnosed with an 

STD were recruited for a study on health attitudes and behaviors. A total of 173 participated 

in the lab-based portion of the study (approximately 2-10 weeks later). The sample was 98% 

White; it included 68 males, the mean age was 21 (range = 18-25). For all three studies, 

participants were recruited through the psychology research subject pool and participated in 

exchange for course credit. All studies were approved by the university's Institutional 

Review Board.

Experimental procedure—When participants arrived at the lab, they were told that the 

study involved an examination of reactions to health problems and impressions of peers 

experiencing these problems. They were informed that they would hear another student 

discuss a recently diagnosed health problem. Prior to hearing the audiotape, participants 

completed a questionnaire about their sexual behaviors (used for the sexual risk measure) 

along with filler items. Next, the students were randomly assigned to hear a recording 

depicting a high-risk or low-risk same-sex comparison target who reported that he or she 

had genital herpes. In the high-risk comparison condition (n = 85), the target reported having 

five sexual partners and using less protection than the average student1. In the low-risk 

condition (n = 88), the target reported having had only one partner and using protection most 

of the time. To evoke general similarity, the target mentioned similar demographic 

characteristics as the participant (age, gender, college). Participants then read a paragraph 

telling them what genital herpes is and completed a questionnaire assessing conditional 

perceived vulnerability, willingness and intentions to engage in sex without a condom, and 

1The number of partners and condom use in the tapes were based on a different sample of college students' reports of sexual behaviors 
provided in a large screening survey session earlier in the year.

Stock et al. Page 7

J Pers Soc Psychol. Author manuscript; available in PMC 2015 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



manipulation checks. The experimenter then probed for suspicion and debriefed the 

participants.

Measures—The most common measures of risky sexual behavior are total number of 

partners and (lack of) condom use (e.g., Devarakonda et al., 2014; Pflieger, Cook, Niccolai, 

& Connell, 2013). Consequently, all relevant dependent variables in Studies 1 and 2 

included measures related to unprotected sex with both steady and casual partners. For all 

three studies, the following definitions were provided to participants: sex = vaginal or anal 

sexual intercourse; steady partner = committed, ongoing, dating relationship; casual partner 

= someone you're not exclusively dating or recently met, not a serious or steady relationship. 

For all studies, Time 1 (T1) refers to pre-manipulation measures and Time 2 (T2) refers to 

post-manipulation measures.

Social comparison orientation (T1): SCO was assessed with the INCOM (Gibbons & 

Buunk, 1999), which includes 11 items (e.g., “I often compare how I am doing socially with 

other people” (1 = disagree strongly, 5 = agree strongly; α = .82). The scores were 

standardized.

Participant sexual risk (T1): Sexual risk was assessed with two open-ended questions: 

“How many steady [casual] partners have you had in your lifetime?” and “How often have 

you used a condom in these steady [casual] relationships?” (1 = never; 7 = all the time, 

reverse coded). Risk was computed by multiplying the number of steady and casual partners 

by the frequency of condom use (Gerrard & Warner, 1994; van der Velde, van der Pligt, & 

Hooykaas, 1994; Wu et al., 2005). Due to the skewed number of partner reports, these 

scores were log transformed and standardized.

Willingness (T1, T2): At T1, willingness to engage in sex without a condom was assessed 

with two items (e.g., Gibbons et al., 1998b). For a casual partner, participants were asked: 

“suppose you are at a party….you start talking with a man/woman whom you find very 

attractive and are enjoying hanging out with….but you do not have a condom with you. 

How willing would you be to… have sex without a condom…have sex and use withdrawal” 

(1 = not at all willing; 7 = very willing). At T2, willingness with a steady partner was 

assessed also with the following: “suppose you are on a date with your boy/girlfriend and 

you want to have sexual intercourse, but neither of you has a condom,” followed by the 

same items and scale used with casual sex. The two items at T1 (r = .72) and the four items 

at T2 (α = .81) were averaged.

Intentions (T1, T2): At T1, participants indicated on a 7-point scale (1= strongly disagree; 

7 = strongly agree) how much they intended to “have sex with a casual partner without a 

condom in the next six months.” At T2, participants were also asked whether they intended 

to “have sex with a steady partner without a condom in the next 6 months” (r = .43).

Conditional vulnerability (T1, T2): The two vulnerability items were: “If you were to have 

sex with a [casual/steady] partner without a condom, what do you think the chances are that 

you would get an STD?” (1= very likely; 7 = not at all likely; T1 r = .35, T2 r = .34).
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Manipulation checks (T2): Participants were asked: “how many sexual partners did the 

student on the tape mention;” “how often did the student use a condom” (1 = never; 7 = all 

of the time); and “how risky do you believe the student's behavior to be” (1 = not at all; 7 = 

very).

Control variables (T1): All analyses controlled for gender, the corresponding T1 

cognitions (i.e., willingness, conditional vulnerability, and intention), and relationship status 

(1 = single to 7 = very serious/steady).

Results

Participants reported an average of 3.5 sexual partners (lifetime): 2 steady partners and 1.5 

casual partners. Thirty-five percent reported having only one partner, whereas 20% reported 

having 5 or more partners; 50% reported at least 1 casual partner and 24% reported having 3 

or more steady partners. Twenty-six percent reported being single; 33% reported being in a 

serious/steady relationship. When asked how often they had sex without a condom, 

participants averaged 4.5 on a 7-point scale (7 = all the time). These numbers reflect a fairly 

high level of risk among some of the participants, which is typical for US college students 

(Chandra, Mosher, & Copen, 2011; U.S. Department of Health and Human Services and 

CDC, 2009).

GLM ANOVAs revealed no differences between target conditions in SCO levels, or in T1 

intentions, willingness, and conditional vulnerability (ps > .10). Correlations and means are 

presented in Table 1. As expected, willingness was negatively correlated with conditional 

vulnerability (p < .001). Participant risk level was positively correlated with willingness and 

intentions (ps < .01); and willingness and intentions were moderately correlated (rs = .42, .

50). Males reported greater willingness to have sex without a condom, whereas females 

reported greater tendencies to socially compare (ps < .01). Participants who listened to the 

low-risk target tape reported that the target had more frequent condom use and lower levels 

of risky behavior than did participants in the high-risk target condition (both ps < .001). All 

participants correctly answered how many sexual partners the student mentioned.

Effect of participant and target risk on health cognitions—To take advantage of 

the continuous nature of SCO and participant risk level, hierarchical multiple regression 

analyses were used to examine the hypothesized interaction between Participant Risk level 

and Condition (coded 0 = low risk target, 1 = high risk target), as well as the anticipated 

SCO moderation of this interaction on all risk cognitions. When an anticipated Participant 

Risk by Condition interaction was revealed, simple slope analyses examined the impact of 

Condition on the risk cognitions for low- versus high-risk (+/-1 SD) participants. In 

addition, when the anticipated 3-way interaction was observed, additional regression 

analyses were conducted separately for high and low (+/-1 SD) comparers and then simple 

slopes were calculated. Participant risk status was log-transformed and all continuous 

variables were centered in the regression models (Aiken & West, 1991). For Study 1 and 2, 

all regressions controlled for: gender, relationship status, and corresponding T1 cognitions. 

Unless significant differences were found between the steps in the regression models and 
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otherwise noted, all statistics reported are from the final step of the specific regression 

model, which included all covariates, main effects, and interactions.

Willingness: T1 willingness was related to T2 willingness (β =.33, t = 4.56, p < .001). 

Nonetheless, the Participant Risk X Condition interaction was significant (β = -.20, t = -2.20, 

p < .03; adjusted R2 of model = .37). Simple slopes tests (participant risk +/-1 SD) revealed 

that target risk did not affect the willingness of low-risk participants (β = .10, t = 1.40, p = .

17). However, as expected, among high-risk participants, those who heard the low-risk 

target reported higher willingness than those who heard the high-risk target (β = -.26, t = 

-2.93, p < .005). This interaction was qualified by the anticipated Participant Risk X 

Condition X SCO interaction (β = -.13, t = -2.02, p < .05). Decomposing this interaction 

revealed the Participant Risk X Condition interaction was not significant for low comparers 

(p > .20), but it was significant for high comparers (β = -.28, t = -2.21, p < .03; see Figure 1). 

Among the high comparers, simple slopes tests revealed that willingness was associated 

with target risk only among high-risk participants (β = -.35, t = -2.88, p < .005); participants 

high in comparison tendencies who compared with the low-risk target reported higher 

willingness to have sex without a condom than those who compared with the high-risk 

target. The simple slope among low-risk participants was not significant (β = .07, t = .57, p 

> .5).

Conditional vulnerability: The stability of conditional vulnerability from T1 to T2 was 

strong (β = .34, t = 4.67, p < .001). High-risk participants reported lower conditional 

vulnerability to STDs (β = -.21, t = -2.50, p < .02; cf., Halpern-Felsher et al., 2001). High 

comparers also reported lower vulnerability (β= -.27, t = -3.42, p < .001), even though they 

did not engage in riskier past behavior. Females reported higher levels of conditional 

vulnerability (β = .15, p < .05; cf., Lewis et al., 1999; overall adjusted R2 = .41). The 

predicted Participant Risk X Condition interaction was significant (β = .19, t = 2.16, p = .

03); the pattern revealed that high-risk participants who heard the low-risk target reported 

lower conditional vulnerability than high-risk participants who listened to the high-risk 

target. The slopes for risk-status were not significantly different from zero (ps > .1), but they 

were significantly different from each other. As seen in the willingness analyses, this 2-way 

interaction was qualified by the anticipated 3-way interaction (β = .13, t = 2.12, p < .04). For 

low comparers, the Participant Risk X Condition interaction was not significant (p > .3). 

However, it was significant for those who engage in high levels of social comparison (β = .

26, t = 2.20, p = .03; see Figure 2). Among the high comparers, simple slopes tests revealed 

that conditional vulnerability was associated with target risk among the high-risk 

participants (β = .32, t = 2.74, p = .007); those who compared with the low-risk target 

reported lower vulnerability than those who compared with the high-risk target. The slope 

among the low-risk, high-comparing participants was not significant (β = -.03, t = -.22, p > .

80).

Mediation by conditional vulnerability: The prototype/willingness model proposes that 

changes in conditional vulnerability will mediate changes in willingness (Gerrard et al., 

2008; Gibbons et al., in press). Thus, a mediation analysis, using the bootstrapping method 

(Preacher & Hayes, 2008), was performed to see if conditional vulnerability mediated the 
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effect of Participant Risk and Condition on T2 willingness among high comparers, 

controlling for T1 willingness, conditional vulnerability, and gender. The bias-corrected 

95% confidence interval did not contain zero (-.16, -.02); thus, change in conditional 

vulnerability mediated change in willingness to engage in sex without a condom.

Intentions: Stability was also high for intentions (β = .42, t = -6.07, p < .001), and high-risk 

participants reported greater intentions to have sex without a condom (p = .001). As 

anticipated, however, there was no interaction between participant risk and target risk (β = -.

10, t = -.99, p = .32), and the three-way interaction was also not significant (p < .3). Thus, 

risk intentions (or change in intentions) were not affected by the social comparison or by 

SCO.2

Study 1 Discussion

Low and high risk college students reported lower willingness to engage in sex without a 

condom and higher conditional vulnerability to STDs if they were given an opportunity to 

compare with an infected peer who had a similar sexual risk level as opposed to a different 

level of risk. In addition, the high-risk students who heard about others their age and gender 

who were at lower risk, but still suffered negative consequences, engaged in what appeared 

to be AE thinking: they reported the highest willingness and lowest conditional 

vulnerability. Additionally, as the prototype/willingness model would predict, changes in 

conditional vulnerability mediated changes in willingness to have sex without a condom. As 

expected, these tendencies were stronger among high comparers. However, the process of 

comparing with a peer did not significantly influence intentions to engage in sex without a 

condom. This is consistent with a basic premise of the prototype/willingness model that 

intentions and willingness are correlated, but distinct constructs (Gibbons et al., 1998a; 

1998b; 2004) that are affected in different ways by social factors. In short, these findings 

highlight: (a) how risk cognitions are differentially affected among low and high risk young 

adults by comparison targets and (b) the importance of past behavior in influencing this 

process.

Study 2: Social Comparison, Participant Risk Status, and AE Endorsement

Study 2 included a direct measure of AE. In addition, to further examine the role of social 

comparison, Study 2 compared the impact of a low-risk comparison target with: (a) 

information from a PSA that suggested negative outcomes can happen even to low-risk 

targets and (b) a “pure” (no information) control condition. Participants at relatively high or 

low risk of contracting an STD were randomly assigned to hear either the low-risk 

comparison target from Study 1, or the PSA, or no information. Thus, Study 2 had a 

Condition (low-risk target vs. PSA vs. control) X Participant Risk level (continuous) X SCO 

(continuous) design.

2Study 1 also included additional measures of intentions to have sex without a condom and have sex with a casual partner. However, 
we chose to focus on the items that best match the willingness and conditional vulnerability items. When these intention measures 
were included as the outcomes in additional regressions, the pattern of results was the same as on the represented intention measure, 
i.e., all ps > .1.

Stock et al. Page 11

J Pers Soc Psychol. Author manuscript; available in PMC 2015 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Several studies have shown that health-risk cognitions are affected more when social 

comparison information is included in health messages (e.g., seeing or hearing a peer 

discuss the health issue) than when only analytic (e.g., prevalence-based information) is 

presented (French, Sutton, Marteau, & Kinmonth, 2004; Klein, 1997). Since AE is assumed 

to involve more heuristic-based processing, it was predicted that high-risk participants who 

heard the message, “it only takes one time,” in a format that does not directly promote social 

comparison processes (i.e., a PSA), would be less likely to be affected by the information.

Similar to Study 1, we hypothesized a Condition by Participant risk interaction on the AE 

cognitions such that low-risk participants would report higher conditional vulnerability, 

lower willingness, and lower AE endorsement, especially after comparing with the low-risk 

target. Conversely we expected high-risk participants would report the lowest levels of 

vulnerability and highest willingness and AE endorsement after comparing with the low-risk 

target. Finally, we hypothesized that this two-way interaction would once again be stronger 

among participants higher in SCO, and that AE endorsement would mediate the effect. 

Study 2 included two additional outcome measures: time spent reading information about 

genital herpes, and intentions to get tested for STDs. Consistent with the defensive nature of 

AE (among higher risk participants) and its heuristic nature, we predicted that high-risk 

participants in the comparison condition would spend less time reading than would low-risk 

participants in this condition (Croskerry, 2009; Evans, 2008). Since there is evidence that 

individuals may respond to health threats in two different ways (reasoned and reactive), the 

current study also explored whether the anticipated pattern of heuristic processing would be 

replaced by more reasoned processing when participants were asked about their intentions to 

get tested for an STD. It has been suggested (although seldom tested) that although higher-

risk individuals may report lower levels of vulnerability (especially conditional 

vulnerability), they may also turn to more reasoned processing and exhibit “windows of 

realism” for matters of importance (Taylor & Brown, 1988). For example, previous research 

has shown that engaging in ultraviolet (UV) risk behavior is associated with greater 

willingness to tan and reduced perceptions of vulnerability to skin damage, but also greater 

intentions to have one's skin examined by a doctor (Walsh & Stock, 2012). Thus, consistent 

with the dual-processing nature of the prototype/willingness model, we explored whether 

different effects would be found for more reactive, health-risk cognitions vs. more reasoned 

health-promoting cognitions.

AE Measure

AE endorsement has typically been measured with a single item: e.g., “If I haven't gotten an 

STD by now, I probably won't get one in the future” (Gerend et al., 2004; Weinstein, 1984). 

To expand this construct and further explore AE thinking, we asked 160 sexually active 

college students who agreed to some degree with this statement to describe why they felt 

exempt. Based on these responses, in addition to the typical single item, three more AE 

items were included in the AE construct: “If I haven't gotten an STD by now, I probably will 

not in the future…whether or not I use a condom….because I have good choice in sexual 

partners… because I am lucky” (1 = strongly disagree; 7 = strongly agree). These items 

were included in a mass-testing pilot survey of 464 students and all four items were found to 

load on a single construct (a = .82). To examine if this AE measure is related to, but distinct 
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from, conditional vulnerability, the four AE items, along with four unprotected sex 

conditional vulnerability items were entered into a confirmatory factor analysis. As 

expected, AE and conditional vulnerability loaded onto two separate constructs (r = -.13, p 

< .05).

Methods

Participants—The same pre-test selection criteria and procedures were used as in Study 1. 

Once again, the lab-based portion took place approximately 2-10 weeks after the pre-test. A 

total of 222 (134 females) participated; they averaged 20.5 years of age (range = 19-26).

Experimental procedure—When participants arrived at the lab, they were told by a 

same-sex experimenter that the study concerned reactions to health problems and health-

related information. All experimental materials were presented through MediaLab (Jarvis, 

2008). Students first answered questions about their sexual behaviors. Those assigned to the 

comparison target condition then heard the same low-risk target tape as in Study 1. 

Participants in the PSA condition heard an audiotape of a same-sex health clinic employee 

who discussed students testing positive for herpes and mentioned “it only takes sexual 

contact with one person, one time, to get an STD.” Control participants did not hear a tape. 

Next, participants completed a second questionnaire (T2) and then read information about 

herpes (i.e., what is genital herpes, how is it contracted, its prevalence, and treatment/care 

(CDC, 2006; Mayo Clinic, 2006)). Reading time was recorded. The experimenter then 

probed for suspicion and debriefed the participants.

Measures

Social comparison orientation (T1): SCO was again assessed with the INCOM (α = .76).

Participant sexual risk (T1): Previous risk was assessed as in Study 1.

Willingness (T1, T2): Willingness was assessed using the same scenarios and questions as 

at T2 in Study 1. All four items were averaged (αs = .83 & .85, at T1 and T2, respectively).

AE endorsement (T1, T2): AE thinking was examined with the four items described above 

(1 = strongly disagree; 7 = strongly agree; αs = .78 & .79, respectively).

Conditional vulnerability (T1, T2): Conditional vulnerability was assessed with the same 

two items as in Study 1 (T1 r = .33, T2 r = .37).

Reading time (T2): Medialab recorded how much time participants spent reading the article 

on herpes, which was log transformed. Amount of time spent reading instructions was also 

measured, log transformed, and used as a control variable for all reading time analyses.

Intentions for STD testing (T1, T2): Participants were asked: “Do you intend to get tested 

for an STD (other than HIV) in the next 6 months?” (1 = not at all, 7 = definitely).
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Control variables (T1): All analyses controlled for gender, the corresponding T1 cognition, 

and relationship status (0 = single, 1 = committed).

Results

Descriptives—Once again, there was a fair amount of risk behavior. Participants reported 

an average of 4.5 sexual partners—2.5 steady and 2 casual (range = 1-34); 23% reported 

having one partner, whereas 25% reported 5 or more; 66% reported at least 1 casual partner; 

33.5% reported 3 or more steady partners; 65% reported currently being single. A GLM 

ANOVA revealed no differences between conditions in terms of SCO level, T1 willingness, 

or AE (all ps > .10). In the comparison target condition, high-risk participants perceived the 

behaviors of the comparison target as less risky than did low-risk participants (M = 2.2 vs. 

3.6, F(1, 74) = 19.5, p < .001). High risk participants also reported greater willingness to 

have sex without a condom and more intentions to get tested (ps < .001).

Risk cognitions—Hierarchical multiple regression analyses were again used to examine 

the hypothesized Participant Risk by Condition interaction, as well as the anticipated 

moderation of this interaction by SCO. Once again, participant risk status was log-

transformed and all continuous variables were centered (Aiken & West, 1991). Two planned 

contrasts were created for the condition variable (West, Aiken, & Krull, 1996). Because it 

was hypothesized that the comparison target condition would differ from both the PSA and 

control conditions, the first contrast compared the comparison condition with the PSA and 

control conditions (Contrast SC-PC; -2, 1, 1). The second contrast compared the PSA and 

control conditions (Contrast P-C; 0, 1, -1). When an anticipated 3-way interaction was 

observed, we decomposed the interaction and examined the impact of Condition and 

Participant Risk for high and low (+/-1 SD) comparison participants. Simple slope tests were 

then conducted.

AE endorsement: Stability of AE endorsement was high (β = .53, t = 8.83, p < .001). 

Gender entered significantly (β = .12, t = 2.02, p < .05), as males reported higher AE 

endorsement, but it was non-significant once the interactions were entered (p > .30). No 

other main effects were significant. The 3-way and 2-way interactions with contrast P-C 

were not significant (ps > .13; overall R2 of model = .33). Unexpectedly, the SC-PC contrast 

by Participant Risk interaction was not significant (β = .04, t = .67, p = .50).3 However, the 

anticipated Participant Risk X SC-PC contrast X SCO was significant (β = -.16, t = -2.53, p 

= .01). The SC-PC contrast by Participant Risk interaction was then examined for high and 

low comparers (+/-1 SD) separately. The interaction was significant for high comparers (β = 

-.21, t = -2.53, p = .01; see Figure 3), but not for low comparers (p > .2). For high 

comparers, simple slopes tests revealed that the comparison (versus non-comparison) 

condition was associated with greater AE endorsement among high-risk participants (β = -.

30, t = -2.71, p < .01), but the SC-PC contrast was not significant among low-risk 

participants (β = .10, t = .87, p = .39). In sum, as predicted, high-risk, high comparing 

3Although the interaction was not significant, the pattern of results was consistent with the pattern found among just high comparers: 
high-risk participants in the comparison condition reported the highest levels of AE endorsement.
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participants, who compared with the low-risk target reported higher AE endorsement than 

those in the non-comparison conditions.

Conditional vulnerability: T1 vulnerability predicted T2 vulnerability and being male and 

lower past risk behavior were associated with greater T2 vulnerability (ps < .001; overall R2 

of model = .45). The P-C by Participant Risk interaction was significant (β = -.12, t = -2.21, 

p < .03). Breaking down this interaction revealed that among the high-risk participants, the 

PSA (versus control) message was associated with lower perceived vulnerability (β = -.16, t 

= -2.07, p = .04). However, among the low-risk participants, the PSA message was 

associated with marginally greater perceived vulnerability (β = .15, t = 1.83, p < .07). The 

SC-PC contrast by Participant Risk interaction was also significant (β = .13, t = 2.26, p < .

03). Simple slopes tests revealed that high-risk participants reported lower conditional 

vulnerability in the comparison versus the non-comparison condition (β = .18, t = 2.36, p < .

02), whereas the SC-PC (comparison versus non-comparison) contrast was non-significant 

among low-risk participants (β = -.09, t = -1.25, p > .2). No additional 2-way interactions 

nor the 3-way interaction with contrast P-C were significant (ps > .1). The anticipated 3-way 

interaction with contrast SC-PC was significant (β = .13, t = 2.21; p < .03). An examination 

of this interaction revealed, once again, the SC-PC by Participant Risk interaction was 

significant for high comparers (β = .30, t = 3.98, p < .001), but not for low comparers (p > .

70). Simple slopes tests among high SCO participants revealed that among high-risk 

participants, those in the comparison condition reported lower levels of vulnerability (β = .

27, t = 2.71, p < .01). However, among the low-risk participants, those in the comparison 

condition reported significantly higher levels of vulnerability (β = -.30, t = -2.88, p < .01).

Willingness: T1 willingness predicted T2 willingness and high-risk participants reported 

higher levels of willingness than did low-risk participants (ps < .001). No other main effects 

were significant. The anticipated SC-PC contrast by Participant Risk interaction was 

significant (β = .09, t = 2.17, p < .04). Simple slopes tests revealed that high-risk participants 

reported higher willingness in the comparison versus the non-comparison condition (β = -.

13, t = -2.01, p < .05), whereas the SC-PC (comparison versus non-comparison) contrast 

was non-significant among low-risk participants (β = .06, t = 1.05, p > .2). The predicted 3-

way interaction with the SC-PC contrast was also significant (β = -.11, t = -2.37, p = .02; 

overall R2 = .70), whereas, the 3-way interaction and all 2-way interactions with the P-C 

contrast were not (ps > .20). Once again, the SC-PC by Participant Risk interaction was not 

significant for low comparers (p > .60), but it was for high comparers (β = -.17, t = -2.92, p 

< .005). Simple slopes tests among the high comparers revealed the same pattern as AE: 

willingness was greatest among high-risk participants in the comparison versus the non-

comparison condition (β = -.22, t = -2.83, p < .005), and there was not a significant 

difference in willingness by condition among low-risk participants (β = .08, t = 1.09, p = .

25). In sum, similar to AE, willingness was highest among the high-risk, high comparers in 

the comparison condition.

Mediation by Conditional Vulnerability: The same bootstrapping method as in Study 1 

was employed to examine whether the SC-PC by Participant Risk interaction on T2 

willingness among high comparers was mediated by T2 conditional vulnerability 
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(controlling for T1 willingness, conditional vulnerability, gender, and relationship status). 

The mediation of change in willingness by change in conditional vulnerability was 

significant: the bias-corrected 95% confidence interval did not contain zero (-.071, -.002).4

Reading time: All main effects and interactions with contrast P-C in the model were non-

significant on reading time (ps > .1). However, the SC-PC by Participant Risk by SCO 

interaction was significant (β = -.16, t = -2.01, p < .05). Once again, the SC-PC by 

Participant Risk interaction was significant for high comparers (β = .31, t = 2.52, p < .02), 

but not for low comparers (β = -.06, t = -.57, p = .57). Simple slopes analyses revealed a 

significant SC-PC contrast effect among the high risk, high comparers (β = .36, t = 2.69, p 

< .01), but not the low risk, high comparers (β = -.22, t = -1.21, p < .23). The pattern was as 

expected: high-risk, high comparing participants in the comparison condition spent the least 

amount of time reading the information on STDs.

STD testing intentions: The T1 / T2 stability was high for STD testing intentions (β = .43, t 

= 7.28, p < .001). High-risk participants reported greater intentions to get tested (β = .22, t = 

3.77, p < .001). Males and those in a committed relationship reported lower intentions (ps 

< .05). No significant effects were found with contrast P-C (ps > .1). The only significant 

interaction was the SC-PC by Participant Risk (β = -.13, t = -2.21, p < .03; see Figure 4; 

overall R2 of model = .45).5 Simple slopes tests revealed a pattern that was quite different 

than that of the other dependent variables: The SC-PC contrast was significant among the 

high-risk participants (β = -.17, t = -2.44, p < .02) and marginal among the low-risk 

participants (β = .12, t = 1.65, p = .10), but in opposite directions. The low-risk participants 

in the comparison condition reported the lowest intentions. However, the high-risk 

participants in the comparison condition -- who reported higher willingness and more AE 

endorsement -- also reported the greatest intentions to get tested for STDs.

Study 2 Discussion

Once again, high-risk participants who compared with a low-risk / infected target responded 

in an AE-consistent pattern: an increase in perceptions of being exempt from STDs in the 

future, a reduction in conditional vulnerability, and an increase in willingness to engage in 

sex without a condom. In addition, Study 2 revealed that changes in conditional 

vulnerability, once again, mediated the effects of comparison with the low-risk target on 

willingness to engage in sex without a condom. For the high-risk participants, hearing from 

a dissimilar target appeared to feed into their illusions of relative invulnerability. Controlling 

for initial reading time, these high-risk participants spent less time reading information on 

herpes after comparing with the low-risk target versus the non-comparison condition, 

suggesting that they did not believe they needed and/or did not want to pay attention to the 

information. These findings are consistent with previous research suggesting that individuals 

at high risk are motivated to process health messages more defensively and are more likely 

4We also ran the model and included both T2 AE and T2 conditional vulnerability as potential mediators of SC-PC by Participant 
Risk interaction on T2 willingness among high comparers. The total mediation was significant: bias-corrected 95% confidence 
interval (-.109, -.014). However, only T2 conditional vulnerability was a significant mediator (CI = -.066, -.004) vs. (CI = -.072, .001 
for T2 AE).
5Although the 3-way interaction was not significant, the SC-PC by Participant Risk interaction was significant for high comparers (β 
= -.19, t = -2.51, p < .02), but not for low comparers (β = -.04, t = -.40, p > .70).
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to avoid potential negative health information (e.g., Gerrard, Gibbons, & Warner, 1991; 

Howell & Shepperd, 2013; Kos & Clarke, 2001; Liberman & Chaiken, 1992). However, 

although high-risk status was associated with riskier cognitions in the comparison condition, 

it was also associated with greater intentions to get tested for STDs. These findings reflect 

the dual-pathway nature of young adult decision-making as outlined in the prototype/

willingness model (Gibbons et al., 2011). In other words, high-risk individuals report lower 

perceived vulnerability and greater risk willingness, especially when faced with more 

image-based social comparison information, presumably because optimistic biases allow 

them to feel less threatened (e.g., Taylor & Brown, 1988). They may, however, turn to more 

reasoned processing and exhibit “windows of realism,” as Taylor and Brown suggest, under 

certain circumstances. Finally, the impact of social comparison information was again 

greater for those higher in SCO, demonstrating the importance of comparison processes in 

AE thinking in response to comparison targets.

We found only one significant result when comparing the PSA to the control message: the 

high-risk participants who heard the PSA (vs. control) message reported lower vulnerability. 

One reason for the lack of difference between the PSA and control condition may be that 

PSAs and health messages are fairly common and so may have been discounted by the 

participants. Although it is possible that the PSA could prompt thoughts about comparison 

targets (e.g., who are students who have herpes?), hearing a tape from an actual victim 

(versus a health professional) who is a peer similar in basic demographics should promote 

the comparison process to a greater degree (Paek, Hove, Ju Jeong, & Kim, 2011; Wood, 

1989).

It is not surprising that the comparison condition had a stronger impact than the non-

comparison conditions. Information that has a comparison-based element often has a 

stronger influence than analytic-based information (French et al., 2004; Klein, 1997). We 

believe it was the personal aspect in the comparison condition that resulted in a stronger 

overall impact on AE thinking. In short, these results were consistent with expectations, but 

they also raise an obvious question: Can we reduce AE thinking among high-risk engagers? 

This is what Study 3 was designed to explore.

Study 3: Can AE Thinking be Reduced?

To examine if AE thinking is malleable, Study 3 included only “AE-prone” participants—

i.e., high-risk, sexually active college students with high SCO scores. These students heard a 

tape about either the low-risk or high-risk peer who had been diagnosed with genital herpes 

(same audios as in Study 1). Before hearing the tape, the students read an “article” on a 

different health behavior, sun exposure (ostensibly the first part of a 2-part study). For half 

of the participants, this article included a paragraph that suggested that AE thinking related 

to skin damage (due to sun/UV exposure) was illogical. The purpose was to see if AE 

endorsement among high-risk participants could be decreased after more reasoned (and less 

heuristic) processing was encouraged via AE information on an unrelated behavior. Thus, 

Study 3 was a Target Risk (low vs. high) X AE information (yes vs. no) factorial. We 

hypothesized a main effect for the AE information conditions: students in the AE 

information condition would report the lowest levels of willingness, AE endorsement, and 
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highest conditional vulnerability. We also hypothesized an AE information by Target Risk 

interaction among students who heard the low-risk tape: receiving the AE information 

would counter AE thinking. Thus, we expected less of an increase in willingness and AE 

endorsement, and less of a decrease in vulnerability than that found in the first two studies. 

In line with the results from Studies 1 and 2, we also anticipated that casual sex intentions 

would not be influenced by the comparison; however, STD testing intentions would be 

affected and would be higher among participants in the AE information, low-risk target 

condition.

Methods

Participants—Undergraduates who reported in a pre-test session that they had unprotected 

sex in the past, had sex with at least 1 casual partner, were not married, had never had an 

STD, and had a SCO average score on the INCOM > 3 were recruited to participate in a lab-

based study on health. The sample included 150 participants (74 males, 97% White, M age = 

20.5).

Experimental procedure—Upon arriving at the lab, a same-sex experimenter told 

participants that the “two studies” were examining reactions to two different forms of health 

information, and that the first study was designed to examine reactions to written health 

information. Students then read a bogus article on sun exposure and skin damage. Half of 

them were randomly assigned to also receive information on AE thinking related to UV 

exposure (n = 80). After reading the article, they were told the second study involved 

reactions to others their age who are experiencing specific health problems, which they 

would hear about via an audiotape. Next, they were randomly assigned to hear the same 

high-risk (n = 75) or low-risk target (n = 75) used in Study 1. Finally, the students 

completed a questionnaire assessing AE, willingness, intentions, conditional vulnerability, 

and manipulation checks, and were debriefed.

Measures

AE (T1, T2): AE was measured with the same items as in Study 2 (αs =.78, .80).

Conditional vulnerability (T1, T2): Conditional vulnerability was assessed with two items 

“If you were to have sex [with a casual partner] without a condom, what do you think the 

chances are that you would get an STD?” (1= very likely; 7 = not at all likely; rs = .69, .58).6

Casual sex willingness (T1, T2): The casual sex scenario from Study 1 was used followed 

by “… have sex without a condom…have sex and use withdrawal…go home (reverse-

coded)” (1=not at all willing; 7 = very willing; T1 a = .78, T2 α = .77).

Casual sex intentions (T1, T2): Intentions were measured with two items asking 

participants how much they intended to “have sex with a casual partner [without a condom] 

in the next six months.” (1= strongly disagree; 7 = strongly agree; T1 r = .53, T2 r = .43).

6The pattern of the results does not change in Studies 1 and 2 when analyzing responses for just the casual sex partner on conditional 
perceived vulnerability, willingness, and intentions.
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Intentions for STD testing (T2): Testing intentions were assessed with the same item as in 

Study 2.

Manipulation checks (T2): The same three manipulation check items from Study 1 were 

assessed. Participants also rated how similar they were to the target in terms of sexual 

behaviors.

Control variables (T1): As in Studies 1 and 2, analyses controlled for gender, the 

corresponding T1 cognition, and relationship status (0 = single, 1 = committed).

Results

Participants reported an average of 5 sexual partners (range = 3-7); 50% reported having 3 

or more casual partners; 25% reported being in a committed relationship. When asked about 

frequency of sex without a condom, they averaged 5 on a 7-point scale (7 = all the time). T2 

AE was positively associated with T1 AE (p < .001), and negatively correlated with 

conditional vulnerability and testing intentions (all ps < .05; see Table 3 for correlations and 

means).

GLM ANOVAs on all four manipulation check items indicated that the manipulation was 

effective (all ps < .001). Participants in the high-risk target condition reported higher levels 

of similarity, in terms of sexual behaviors, than did those in the low-risk target condition (M 

= 4.6 vs. 3.17, p < .001). Bonferroni adjusted ANCOVAs were then conducted, controlling 

for gender and T1 measures, followed by regressions to examine potential mediation of the 

AE → willingness relation by conditional vulnerability, as found in Studies 1 and 2.

AE—Again, there was good (T1/T2) stability in the AE construct (p < .001). As anticipated, 

participants who learned about AE thinking reported lower AE compared to those who did 

not (M = 2.49 vs. M = 2.96; F (1, 140) = 8.86, p = .003). The predicted AE information by 

target risk interaction was also significant, F (1, 140) = 8.92, p = .003; AE thinking was 

highest among students in the low-risk target, no-information condition (M = 3.30, see Table 

4 for means and simple main effects), whereas the lowest levels were reported in the low-

risk target, AE information condition (M = 2.34). The interaction remained when controlling 

for T2 conditional vulnerability, F = 7.06, p < .01, indicating these constructs are measuring 

different aspects of risk perception.7

Conditional vulnerability—Conditional vulnerability stability was strong (p < .001); and 

females again reported higher conditional vulnerability (p < .05). The expected AE 

information main effect emerged: Participants who learned about AE thinking reported 

significantly higher conditional vulnerability (M = 5.14 vs. 4.81; F (1, 140) = 6.12, p < .02). 

The predicted AE information by target risk interaction was again significant, F (1, 140) = 

4.11, p < .05. Those in the AE information, low-risk target condition reported the highest 

7Follow-up planned comparisons on AE, willingness, and conditional vulnerability revealed that the low-risk, AE information and 
low-risk, no-AE information conditions were significantly different from each other on all three measures (ps < .001). In addition, for 
all three dependent measures, the low-risk, AE information condition means were significantly different from the other three 
conditions combined (ps < .01); and the low-risk target, no-AE information condition means were significantly different from the 
other three conditions combined (ps ≤ .02).
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levels of conditional vulnerability (M = 5.33), whereas the lowest levels were reported by 

those in the low-risk target / no AE information condition (M = 4.70).

Casual sex willingness—Once again, willingness stability was high (p <.001), but the 

expected AE information main effect was found: participants who learned about AE 

thinking reported lower willingness to engage in casual sex without a condom than did those 

who did not (M = 3.30 vs. M = 3.79; F (1, 140) = 8.41, p = .004). The AE information by 

target risk interaction was also significant F (1, 142) = 4.45, p < .05; the highest levels of 

willingness were in the low-risk target, no information condition (M = 3.91), whereas the 

lowest levels were in the low-risk target, AE information condition (M = 3.03).

Mediation of willingness effects by conditional vulnerability—A bootstrapping 

analysis was performed among the participants exposed to the low-risk target to see if the 

AE information effects on T2 willingness were mediated by T2 conditional vulnerability, 

controlling for gender, relationship status, and T1 vulnerability and willingness. The 

mediation test indicated that changes in casual sex willingness were mediated by changes in 

conditional perceived vulnerability (95% CI = .035, .519).8

Casual sex intentions—T1 intentions to have sex without a condom were a strong 

predictor of T2 intentions (p < .001). There were no other significant main effects (ps > .4) 

and the AE information by target risk interaction was not significant F (1,143) = .17, p = .

68. In fact, the means across all four cells were very similar (see Table 4).9

Intentions to get tested for STDs—Females reported higher intentions to get tested (p 

< .02). An AE information by target risk interaction, F (1, 142) = 4.04, p < .05, revealed that 

the highest intentions were reported by participants in the AE-information low-risk target 

condition (M = 4.40), whereas the lowest levels were reported by those in the high-risk 

target, no-AE information condition (M = 3.25).

Study 3 Discussion

Study 3 replicated the results from the previous two studies: when hearing from a low-risk 

comparison target who had been diagnosed with an STD, high-risk college students reported 

the highest levels of risk cognitions associated with risky sex. However, this study also 

showed that AE thinking (as reflected in AE endorsement, reduced conditional vulnerability, 

and greater willingness) is malleable. When students were given information suggesting that 

AE thinking was illogical before hearing from the lower-risk peer, they reported the lowest 

levels of risk cognitions and the greatest intentions to get tested.

8We also ran the mediational model and included both AE and conditional vulnerability as potential mediators. The total mediation 
was significant: bias-corrected 95% confidence interval (.016, .782). However, as in Study 2, only T2 conditional vulnerability was a 
significant mediator (CI = .019, .564) vs. (CI = -.109, .404 for T2 AE).
9We also ran a GLM MANCOVA (AE information X Target Risk X Measure) on T2 casual sex willingness vs. casual sex intentions, 
controlling for the respective T1 cognitions and gender. Significant Measure X AE information (Wilks = 0.57, F(1,139) = 4.66, p < .
05) and Measure X AE information X Target interactions were revealed (Wilks = 0.51, F(1,139) = 3.99, p < .05). These results reflect 
the findings from the individual ANCOVAs: casual sex intentions did not differ among conditions, however, willingness was effected 
by the manipulations.
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General Discussion

As expected, in all three studies, perceived similarity of the comparison target (in terms of 

risk behavior) affected participants' reactions. Those who heard a recording depicting an 

STD-positive target with a similar level of risk consistently reported the least risky 

cognitions associated with unprotected sex. This suggests that comparison with a similar-

risk target who engages in a risky behavior may have potential health-related benefits, 

including encouraging less willingness to engage in risk behavior, fewer feelings of being 

exempt from future risk, and increases in conditional perceived vulnerability. In fact, this is 

consistent with previous studies, which have found that perceived vulnerability is influenced 

by the perceived similarity of the comparison target (Klein & Weinstein, 1997; Thornton et 

al., 2002), and that optimistic bias declines when comparing with an individualized or single 

target (Price, Smith, & Lench, 2006; Lermer, Streicher, Sachs, & Frey, 2013). Very different 

results emerged, however, when the targets' past behavior differed from the participants.

The pattern was particularly interesting among the high-risk participants. In all three studies, 

comparing with a low-risk / infected comparison target led to an increase in feelings of 

being exempt from STDs in the future and/or a decrease in perceptions of risk, and an 

increase in willingness to engage in sex without a condom. These high-risk students also 

spent less time reading information on herpes after the comparison opportunity, suggesting 

they were engaging in more defensive processing, and so lowered their risk perceptions 

(Trumbo, 1999; 2002). Although it may not be completely illogical that feelings of being 

“exempt” from infection are heightened among higher-risk participants after comparing with 

a low-risk peer (they have, in fact, engaged in more risky behaviors than the low-risk peer 

without being infected), it is concerning because low risk perceptions are associated with 

future risky behavior and lower levels of protection (Gerrard et al., 1996; Gibbons et al., 

2002; Tenkorang, 2013). Willingness was associated with higher levels of AE endorsement 

and lower conditional vulnerability, suggesting it may have been a reflection of the 

diminished perception of risk due to the comparison. In addition, among the high-risk, high-

comparers, change in conditional vulnerability mediated the effect of condition on change in 

willingness in all three studies.

Social Comparison Processes

Our findings demonstrate how individuals' past behaviors and comparison tendencies alter 

the effects of comparison with peers on their risk cognitions. Specifically, students who 

reported engaging in comparison more often were more affected by the comparison 

opportunity (they reported the highest and lowest levels of AE). Although social comparison 

is not necessary for AE thinking to occur, the fact that AE thinking was more pronounced 

when comparing with an infected student versus hearing a PSA (or in the control condition), 

and more pronounced among those high in SCO, suggests that feelings of being exempt 

from future harm may be particularly impacted by social comparison opportunities. Thus, 

messages that employ low-risk comparison targets who have experienced negative outcomes 

have the potential to backfire among high-risk audience members. The moderation by SCO 

of risk cognitions, and AE thinking in particular, is further evidence of the important role 

social comparison plays in reactions to messages that involve other individuals—as they 
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frequently do. Future research should further investigate the role of comparison processes 

and targets on risk perceptions and especially AE thinking.

The Prototype/willingness Model and Social Comparison Processes

The results were consistent with hypotheses regarding the two pathways of the prototype/

willingness model, both reasoned and reactive, and suggest that when examining outcomes 

associated with social comparison targets, both pathways should be considered. These 

studies demonstrated once again that willingness and intentions to engage in a risk behavior 

are correlated (rs here ranged from .39 to .50), but they are not redundant. The two 

constructs also showed discriminable patterns in their relations with AE endorsement, which 

was consistently associated with willingness, but not intentions, to engage in risky sex. 

Similarly, in all three studies, social factors (social comparison, others' behavior) influenced 

willingness but not intentions to engage in unprotected sex. These findings are consistent 

with the belief that the process of social comparison should have a stronger impact on the 

social/reactive route of the prototype/willingness model when it comes to decision-making 

(Gerrard et al., 2008; Gibbons, et al., 2003; Gibbons et al., in press; Lane et al., 2011).

There is also reason for optimism in our results. First, although the high-risk participants 

reported the highest levels of heuristic-based responding in all three studies, including AE 

endorsement and willingness to engage in the risk behavior, they also reported the greatest 

increase from baseline to post-manipulation in intentions to get tested for an STD. This 

suggests that more reasoned processing regarding risk (e.g., “I should get tested”) can occur 

in spite of a dominance of heuristic/reactive thinking (cf., Reyna & Farley, 2006). Another 

possible reason for the increased intentions to get tested among this high-risk group is that 

this is one way for those who endorsed AE thinking to reassure themselves that they really 

have not yet been infected.10 The findings with STD testing intentions are very interesting 

and appear important. Clearly, additional research is needed to more fully understand the 

differences in findings between risky behavioral intentions and intentions to engage in 

testing.

Another reason for optimism is that the results of Study 3 demonstrated that AE thinking can 

be overcome fairly easily. When given information defining AE thinking prior to hearing the 

lower-risk comparison target, high-risk students reported lower endorsement of the health-

risk cognitions. More generally, our findings add to previous research by suggesting that 

social comparison processes can have very different effects not only on the cognitions 

within the social reaction versus reasoned pathways in the prototype/willingness model, but 

also on intentions to engage in preventive vs. risky behaviors.

Intervention Implications

The current research has several implications for interventions intended to reduce risky 

behaviors. One is that they are more likely to be effective if they encourage high risk 

participants to compare with similar-risk others who have experienced negative 

consequences. Another is that comparison-based interventions may work better for those 

10We would like to acknowledge an anonymous reviewer for this suggestion.
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who engage in social comparison more often, especially for younger, less experienced 

individuals who tend to be more influenced by social comparisons (Gibbons & Buunk, 

1999). The findings also have implications for dual-processing models of health behavior 

used in designing health interventions. Most health behavior interventions have been based 

on the assumption that health behavior is at least reasoned if not reasonable. Our findings, 

along with interventions designed with a dual-processing perspective (e.g., those 

incorporating the prototype/willingness model), indicate that although some risky health 

decisions are intentional, adolescents' and young adults' decision-making also has important 

heuristic and/or socially reactive elements (e.g., images of engagers, AE endorsement, 

affect, willingness; Gerrard et al., 2006; 2008; Reyna & Brainerd, 2011; Stanovich, Sá, & 

West, 2004; Webb & Sheeran, 2006). These elements, including AE cognitions, are 

malleable and therefore are logical cognitive targets for interventions (Gibbons et al., 2003; 

in press). Thus, these results suggest, once again, that intervention efforts are likely to be 

more successful if they take into account the dual nature of health decision-making (Gerrard 

et al., 2006).

Limitations and Future Directions

There are limitations with the current studies that need to be considered. First, some of the 

effects we found were modest in scale. They were also very consistent throughout all three 

studies -- while controlling for pre-manipulation cognitions, which were highly correlated 

with the post-manipulation cognitions. Still, replications of the effects are called for. 

Second, the AE measure was developed using college students. It has been shown that AE 

endorsement (e.g., concerning risk for skin cancer) exists and can be changed (via sun 

protection interventions) among at least two non-college populations: outdoor road workers 

and women over the age of 25 (Stock, Peterson, Gibbons, & Gerrard, 2013; Walsh et al., 

2013). Nonetheless, studies employing AE measures in more diverse (e.g., racial/ethnic) 

populations are needed to establish external validity. Research on AE thinking also needs to 

be conducted on other types of risk (e.g., risky driving) behaviors and with non-college 

student populations—especially among older populations, who are more likely to endorse 

AE thinking.

More research is also needed on AE as a heuristic. First, future studies should examine how 

conditional perceived vulnerability and AE endorsement influence each other and how they 

are differentially influenced by other psychological and environmental factors over time. 

Second, future studies should be conducted to test the assumption that AE thinking reflects a 

certain kind of dual-processing (heuristic). Finally, how does AE compare with other 

heuristics associated with risk cognitions? It does share many characteristics with other 

heuristics, including being: a) influenced by social factors (e.g., social comparison), b) 

motivated by self-protection, and c) associated with less in-depth processing. Also, like 

many other heuristics, AE can have an element of veridicality—e.g., some people are in fact 

more immune to health problems than others. How it differs from other heuristics remains to 

be seen.

There are other cognitive factors that may play a role in our findings that were not examined 

in the present studies. For example, the degree of control or self-efficacy an individual feels 
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they have in their sexual practices may alter the meaning and significance of the comparison 

process. Previous research has shown that biases in risk perceptions are increased when an 

individual feels he or she has more control over the risk behavior and the potential outcomes 

associated with it (e.g., Kos & Clark, 2001; Weinstein & Klein, 1995). Therefore, it would 

be interesting to examine the relation between AE endorsement and perceived control over 

the relevant health behaviors and outcomes.

Finally, we did not include behavior as a primary outcome measure due to the experimental 

design, the nature of the behavior, and our primary interest in risk cognitions, especially AE. 

Proximal antecedents like intentions and willingness are common outcome measures in 

experimental studies on risk behavior and have been shown to be predictive of future 

behavior (e.g., Gerrard et al., 2008; Gibbons, Etcheverry, Stock, et al., 2010; Stock, 

Peterson, Gibbons, & Gerrard, 2013; Todd et al., 2014; Webb & Sheeran, 2006). In addition, 

research has also demonstrated that risk perceptions influence future behavior (e.g., Gerrard 

et al., 2002; Sheeran, Harris, & Epton, 2014). Nonetheless, our findings point to a need for 

longitudinal research on the effectiveness of more intensive health messages and the impact 

of change in AE thinking over time, with sexual behaviors as a primary dependent variable. 

It also would be useful to investigate additional potential mediators and moderators.

Conclusion

These studies highlight the importance of social comparison and dual-processing in both the 

development of AE thinking and in reactions to health messages, especially those that are 

peer-based. Social comparison appears to be an important factor that influences risk 

perceptions and willingness to engage in risky behavior. This means the comparison process 

should be considered when designing interventions—especially if the audience includes 

adolescents and young adults who tend to be high in comparison tendencies (Gibbons & 

Buunk, 1999). Messages that use a peer to demonstrate health risks undoubtedly prompt the 

process of comparison. This can have positive effects—among lower risk individuals for 

example (as we found), or on more reasoned intentions to engage in preventive behavior. 

But, it can also lead to iatrogenic effects—unfortunately, among the group it was designed 

to affect the most, those at higher-risk. In this sense, these studies demonstrate the need to 

consider the risk status of both the audience and potential comparison targets employed in 

preventive health messages. Social comparison (in addition to other social psychological 

theories) has great utility for effective interventions—reflecting the fact that health 

promotion, and especially health risk, cognitions and behaviors are strongly influenced by 

the social environment.
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Figure 1. 
Study 1: Willingness to have sex without a condom as a function of participant risk and 

target risk, controlling for T1 willingness, among high comparers.
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Figure 2. 
Study 1: Conditional vulnerability to STDs as a function of participant risk and target risk, 

controlling for T1 conditional vulnerability, among high social comparers
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Figure 3. 
Study 2: T2 AE endorsement controlling for T1 AE endorsement as a function of participant 

risk and condition for high social comparers.
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Figure 4. 
Study 2: T2 Intentions to get tested for STDs in the next 6 months.
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