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in anti-cocaine messages

Sensation seeking and dosage effectsS. C. Banerjee SMITA C. BANERJEE, KATHRYN GREENE, & ITZHAK YANOVITZKY

Rutgers University, New Brunswick, USA

Abstract
This article examines emotional and cognitive responses to graphic illustrations of the effects of
cocaine among a sample of low and high sensation seekers (LSS & HSS). Two-hundred-and-five
(n = 205) undergraduate students at a large northern university in the United Kingdom participated
in the study and were randomly assigned to one of two conditions: low-image or high-image print
adverts about the consequences of cocaine use. Results indicated that although high sensation
seekers report greater cocaine use as compared with low sensation seekers, report less surprise and
have less dominant cognitions than LSS, they do not differ from LSS in terms of other affective
responses when exposed to anti-cocaine visual messages. However, the high-image advert was more
successful than the low-image adverts in eliciting surprise, which has important theoretical and
empirical implications for the design of effective messages targeting HSS.

Keywords: Cocaine use, sensation seeking, emotions, visual messages, dosage effect.

The personality trait sensation seeking is a biologically-based trait characterized by novelty
seeking and risk taking (Zuckerman, 1994). Sensation seeking has been shown to be
consistently associated with risky health behaviors, such as unsafe sex (e.g. Hoyle, Fejfar, &
Miller, 2000), cigarette smoking (e.g. Glicksohn & Nahari, 2007), alcohol consumption
(e.g. Greene, Krcmar, Walters, Rubin, & Hale, 2000), drug use (e.g. Ames, Sussman,
Dent, & Stacy, 2005), and other delinquent behaviors (e.g. Greene et al., 2000). Beside
association with risk-behaviors, high sensation seekers (HSS) also have distinct preferences
for messages high in sensation value that are characterized by novelty, creativity, excitement,
intensity, dramatization, or fast-pace (e.g. Palmgreen, Donohew, Lorch, Hoyle, &
Stephenson, 2001). This means that typical prevention messages, which have lower message
sensation value, fail to reach this group of high-risk individuals. Thus, the development of
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2 S. C. Banerjee et al.

message strategies that are effective with high sensation seekers (HSS) remains a high
priority within the field of substance abuse prevention.

One of the most difficult aspects of reaching HSS with substance use prevention
messages is getting them to pay attention to the content of messages. This study builds on
and extends research in persuasion suggesting that emotion-evoking images increase the
level of attention people pay to persuasive messages. In particular, we set out to explore the
effect of surprise-evoking visuals on HSS’ attention to and processing of persuasive prevention
messages as compared with their effect on low sensation seekers (LSS). We also experiment
with different dosage of surprise-evoking visuals to determine an optimal dosage for engaging
HSS with information processing of anti-drug messages. We do so in the context of
cocaine use which remains widespread in much of the world, including the USA and the
UK, despite numerous and multi-tiered prevention efforts.

Sensation seeking and message processing

The message sensation value (MSV) approach (e.g. Palmgreen et al., 1991; Everett & Palm-
green, 1995) is increasingly utilized to guide the development of effective prevention messages
to HSS adolescents and young adults. Simply put, MSV explains attention of HSS to
messages as a function of the message’s structural features, including video features (e.g. cuts,
edits, unusual colors, etc.), audio features (e.g. sound effects, music, etc.) and content format
features (e.g. surprise ending, etc.; Morgan, Palmgreen, Stephenson, Hoyle, & Lorch, 2003).
Messages high in MSV elicit arousal. Because HSS actively seek arousal, they are more likely
to pay attention to high MSV messages. This notion is formalized through the activation
model of information exposure (AMIE; Donohew, Palmgreen, & Duncan, 1980). Empirical
studies have supported the link between MSV and arousal through both psycho-physiological
measures, such as heart rate and skin conductance (Lang, Bolls, Potter, & Kawahara, 1999;
Lombard, Reich, Grabe, Bracken, & Ditton, 2000; Detenber, Simon, & Reiss, 2000), and
self-reported measures (Everett & Palmgreen, 1995; Stephenson & Palmgreen, 2001).

However, higher levels of arousal and liking in response to high MSV messages do not
guarantee that HSS will process the information contained in the message in a manner
conducive to attitude and behavior change (i.e. through the investment of more mental
effort, see Chaiken, 1980; Petty & Cacioppo, 1986). Because people have a limited capacity
of cognitive processes (Lang, 2000), and since significant cognitive resources are expended
when people experience arousal (Lang et al., 1999), high MSV messages may actually
decrease the likelihood that HSS will process the information contained in the message
systematically. Empirical findings of recent studies (e.g. Kang, Cappella, & Fishbein, 2006)
are consistent with this hypothesis. Therefore, it seems prudent to include in messages
targeting HSS an additional message design element that will direct HSS’ attention to
the message itself, rather than to the superficial features of the high MSV message. This
additional element, we argue, is the inclusion of an emotion-evoking image.

Role of emotions in persuasive messages’ processing

There is ample reason to hypothesize that affect-evoking stimuli can do a better job securing
HSS’ attention and putting it to productive work. Numerous studies have previously
examined the impact of emotions and emotional appeals on attitude and behavior change
(e.g. Dillard & Peck, 2001; Dillard, Shen, & Vail, 2007; Rains & Turner, 2007), and their
findings suggest that emotions may serve a number of key functions in persuasion processes.
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Sensation seeking and dosage effects 3

Among others, emotions have been shown to serve as means for increasing attention to
messages, fill an information function (much like attitudes do), provide frames of reference for
making sense of situations and stimuli, guide more systematic or superficial processing of
information, and motivate action (Dillard & Nabi, 2006). Importantly, this line of research
suggests that different emotions serve different functions, therefore act to activate different
cognitive and/or behavioral motivations (Nabi, 1999). For example, fear leads to danger
appraisal thus inducing protection motivation. This means that messages that induce
different emotional states in recipients will likely result in different levels of attention and
motivation to process the information contained in the message.

One emotional reaction that may have HSS both pay attention to and systematically
process substance use prevention messages is surprise. Dillard and Peck (2001) have
argued that ‘surprise functions to allocate attention to a stimulus, thereby encouraging
subsequent analysis of its implications for the individual’ (p. 43). That is, when we
experience surprise we infer that a novel element is present and, therefore, are motivated to
pay closer attention to the novel stimulus. One of the benefits of a novel stimulus is that it
does not automatically activate an easily accessible response stored in our memory, which
may lead us to process the information contained in the massage in a biased manner. This
may work well to influence HSS who are more inclined to experiment with drugs to fill
their need for sensation, and who hold attitudes and values that are inconsistent with the
information contained in anti-drug messages (Ames et al., 2005; Low & Gendaszek 2002).
If they do engage in cognitive processing of anti-drug messages, it is likely that this process
will be counter-attitudinal (or resistant) to the anti-drug message. Indeed, prior research
provides evidence that HSS engage in counter-attitudinal message processing when exposed
to anti-drug PSAs (e.g. Stephenson & Palmgreen, 2001). Inducing a feeling of surprise in
HSS may neutralize this defense mechanism (at least temporarily), replacing the motivation
to engage with counter-attitudinal or defensive processing with the motivation to orientate
one’s attention toward the information in the message. Previous prevention work with HSS
supports this notion indirectly. For instance, Banerjee and Greene (2006) proposed that nov-
elty or surprise may be a contributing factor in predicting greater participant involvement in
anti-smoking media literacy workshops, but they did not measure emotions evoked. This
study will directly assess how HSS respond to surprise-evoking anti-drug messages.

Surprise-evoking message features

The underlying rationale of the MSV approach supports our expectation that HSS will be
attracted to surprise-evoking message features, but it does not tell us which message
feature will successfully elicit this response. We suspect that the use of visuals or graphic
illustrations can successfully elicit emotional reaction from audiences. Research has
demonstrated that intense images may evoke discrete emotional responses, which may
contribute to message effectiveness (e.g. Stephenson, 2002, 2003; Biener, Ji, Gilpin, &
Albers, 2005; Niederdeppe, Davis, Farrelly, & Yarsevich, 2007). For instance, Biener et al.
(2005) concluded that visual images that graphically depict death and disease caused by
smoking increase emotional response to messages (in particular, fear, anger and sadness).
In addition, there is evidence that graphic presentation of risk information is more effective
than simply providing numerical, statistical or text-based information (e.g. Edwards,
Elwyn, & Mulley, 2002; Chang, 2006).

In this study, we are particularly interested in the ability of image exemplars to elicit
surprise from HSS. Zillmann and Brosius (2000) have defined an exemplar as a personified
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4 S. C. Banerjee et al.

example that is used to illustrate a particular threatening condition (e.g. Natasha had been
smoking pot since she was in 10th grade, but did not think she had a problem until she
passed out). Exemplification through images may be a powerful tool of changing attitudes
and/or intentions because relevant exemplars are easily retrieved from memory and influence
people’s judgments (see Zillmann, 2006). Although most of the work cited above has
examined the impact of visual imagery in audio-visual medium, the present study focuses
on visual print messages to isolate the effect. In addition, we are interested in the dosage
effect of image exemplars, i.e. the effect of audiences attending a number of visual exemplars
rather than a single one. Persuasion research on dosage effects has included a range of
manipulations including manipulating the number of words in a message (see O’Keefe,
2003), the number of stylistic features in adverts (e.g. Niederdeppe et al., 2007), and
number of testimonials on anti-drug websites (e.g. Hersh, Cappella, Fishbein, Appleyard,
& Barrett, 2004). In this study, we examine how number of image exemplars relates to
different emotions evoked and dominant cognitions generated by participants.

Research questions and hypotheses

The current study deviates from the traditional approach to tailoring effective risk
messages to HSS in that it goes beyond the cognitive processing of such messages to
explore the role of emotional reactions to visual cues in messages. Therefore, our first
research question concerns differences between the emotional responses of HSS and LSS
to visual exemplars. As explained above, because HSS are more attentive than LSS to the
use of novel images in a message, we expect visual exemplars (even a single one) to elicit
more surprise from HSS than from LSS:

H1: HSS will be more likely than LSS to report feeling surprised by a single visual
exemplar of the consequences of cocaine use.

In testing H1, we are mindful of people’s tendency to experience several discrete emotional
reactions to stimuli (Dillard & Nabi, 2006). For this reason, additional emotional reactions
were measured in this study, and differences between HSS and LSS on these emotional
responses were compared.

Our next hypothesis concerns the effect of emotion-evoking images on the cognitive
response of HSS to the anti-cocaine message. We expect that novel images will cause HSS
to expend more cognitive responses on orientating toward the new stimulus and the
emotional response they experience, thus temporarily disabling their tendency to process
anti-cocaine messages in a biased manner. If this is true, HSS should demonstrate less
dominant cognitions (i.e. cognitions that tends to concentrate at the positive or negative
end of the attitude continuum) than LSS. Thus,

H2: Sensation seeking will be negatively related to cognitions evoked by a single visual
exemplar pertaining to cocaine use such that HSS will report less dominant cognitions
than LSS following exposure.

Our second research question pertains to dosage effect of visual exemplars. Research on
dosage effects generally suggests that higher dosage of messages or stylistic features generates
a greater impact on audiences’ recall of information and cognitions (e.g. Niederdeppe et al.,
2007; Sly, Trapido, & Ray, 2002). By logical extension, we expect that a higher dosage of
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Sensation seeking and dosage effects 5

visual exemplars will generate a more intense emotional reaction from HSS than will a
lower dose and, consequently, even less dominant cognitions among HSS following exposure
(presumably, because a more stimulating image places a greater burden on HSS available
cognitive resources, further distracting them from activating their pro-cocaine bias).
Specifically, we hypothesize that:

H3: A high-image anti-cocaine message will elicit higher degree of surprise among HSS
compared with the degree of surprise elicited by a low-image message.
H4: A high-image anti-cocaine message will elicit less dominant cognitions among HSS
than will a low-image message.

Method

Participants and procedure

Two-hundred-and-five students from undergraduate courses at a large northern university
in the United Kingdom participated in the study after receiving approval from the University
Review Board. Eighty-five per cent of the participants were female. The mean age of
participants was 22.35 years (SD = 5.95), and about 95% participants were Caucasian.
Data collection took place outside of class and was anonymous.

Participants were randomly assigned to one of two conditions: low-images print advert
(consisting of vertically placed two pairs of before/after images) or high-images print advert
(consisting of vertically placed eight pairs of before/after images).1 The experimental
procedure consisted of three segments. In the first segment, the participants filled out a
baseline questionnaire. The second section included message exposure. The third segment
consisted of measures that tapped participants’ reactions to the adverts.

Selection of images

The images used in creating the adverts were collected from anti-drug websites depicting
photographs of people addicted to illegal drugs, particularly focusing on the visible/apparent
effects of drugs on the person’s appearance both before and after s/he became addicted to
drugs. The images used in the study were selected from an equivalent pool that consisted of
photographs of people of similar weight, scars, emaciation, etc. Each of the photographs had
two variants: before and after. The advert had a caption at the bottom that specified the dura-
tion of cocaine use (e.g. ‘Used cocaine for 4 years’; images are available from the first author).

Measurement instruments

The present study measured sensation seeking, affective responses, open-ended cognitive
responses and prior cocaine use.

Sensation seeking. A short measure of sensation seeking (Hoyle, Stephenson, Palmgreen,
Lorch, & Donohew, 2002), based on Form V of Zuckerman’s (1994) sensation seeking

1We created two versions of the low-image advert to address potential order effects. Independent sample t-tests were conducted to
identify differences in affective responses and cognitive responses, with results showing no differences in the two adverts with re-
spect to any of the dependent variables. Thus, data for the two versions of the low-image advert were combined into one category.
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6 S. C. Banerjee et al.

scale, was used in this study. This measure is a 5-point Likert-type scale with eight items
and responses ranging from 1 (strongly disagree) to 5 (strongly agree). Reliability was
acceptable (a = 0.76), and participants’ responses were summed and averaged to create a
composite score, with a higher score indicating a higher level of overall sensation seeking.
A median-split on this variable (Mdn = 3.375) was used to divide the sample into HSS
and LSS.

Affective responses. Data on participants’ affective responses to the adverts were measured
using the affective responses scale from Dillard and Peck (2001). This scale consists of a
series of closed-ended items, with responses ranging from 1 (none of this feeling) to 4 (a
great deal of this feeling). Responses were summed and averaged to arrive at a composite
score for surprise (surprised, startled, astonished; a = 0.81), anger (irritated, angry,
annoyed, aggravated; a = 0.88), fear (fearful, afraid, scared; a = 0.89),  (sad, dreary,
dismal; a = 0.60), guilt (guilty, ashamed; a = 0.60), happiness (happy, elated, cheerful,
joyful; a = 0.86) and contentment (contented, peaceful, mellow, tranquil; a = 0.78).

Cognitive responses. Procedure for coding cognitive responses was adapted from the coding
scheme outlined by Dillard et al. (2007). Participants were asked to write down their
thoughts after they had finished viewing the advert. The resulting data were coded in three
steps by two trained coders. First, the coders segmented the data into psychological
thought units. A thought unit was defined as the smallest unit possible that was meaningful
by itself (oftentimes, it could be a clause; Cohen’s kappa = 0.81).

Secondly, because we had already measured affective responses, affective responses were
identified and removed by using a list of feelings terms identified by Shaver, Schwartz,
Kirson, and O’Connor (1987). A unit was classified as affective if any of the feeling terms
appeared in the unit and cognitive otherwise (Cohen’s kappa = 0.87).

Thirdly, the remaining data were coded either as (a) favorable thoughts, (b) unfavorable
thoughts, or (c) neutral thoughts (Cohen’s kappa = 0.86). Favorable thoughts were
defined as responses that expressed agreement with the advert or positive evaluations of the
advert, the message source, or the advocated position (e.g. ‘I liked this advert’ and ‘These
images are shocking. Cocaine can really harm you’). Unfavorable thoughts were defined as
responses that express disagreement with the advert, intention to engage in the risky
behavior, derogation of the source, and so on (e.g. ‘These are exaggerated images’ and
‘These are made up’). Neutral thoughts were defined as non-evaluative responses to the
message (e.g. ‘I have seen similar pictures before,’ and ‘It’s their own fault’). Finally, an
index of dominant cognition response was computed by subtracting the sum of each
subject’s negative thoughts from the sum of his/her positive thoughts.

Prior cocaine use. Prior cocaine use was measured by a single item that asked, ‘On an average,
how often do you use Cocaine?’ The responses were in a 7-point semantic differential
format with ‘never’ and ‘very frequently’ as end points (M = 1.16, SD = 0.66, Range = 1–6).
This variable was dichotomized into 0 (never used) and 1 (ever used).

Data analyses

A zero-order correlation matrix for all variables is presented in Table I. In order to test our
hypotheses, we employed t tests (for H1 and H2) and a series of analysis of covariance
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Sensation seeking and dosage effects 7

(ANCOVA)2 (for H3 and H4). The level of significance was set at p ≤ 0.05 for all tests
except for correlations, where p ≤ 0.01 was utilized to protect against Type I error.

Results

As expected based on the general pattern of associations between sensation seeking and
risk behaviors, HSS in our sample were significantly more likely to report ever using
cocaine than LSS. Given that cocaine use was not normally distributed within this sample,
we employed a non-parametric equivalent of the independent sample t-test (Mann–Whitney)
with cocaine use as the dependent variable and the dichotomous sensation seeking meas-
ure as the independent variable. The results revealed a statistically significant difference
(z = –2.69, p < 0.01) between LSS (mean rank = 77.88) and HSS (mean rank = 87.23) on
cocaine use.

Emotional reaction of HSS to an emotion-evoking visual anti-cocaine advert

Two independent samples t-tests were utilized to compare the effect of visual exemplars on
HSS and LSS emotional and cognitive response to anti-cocaine adverts. Our H1 predicted
that an advert with a single visual will elicit more surprise from HSS than from LSS.
Independent sample t tests, for the sub-sample randomized to receive the single image
indicated that there was a statistically significant difference on surprise, t(102.30) = 2.04,
p < 0.05 such that LSS (M = 1.93, SD = 0.71) reported greater surprise than HSS (M = 1.67,
SD = 0.60). This finding contradicts the prediction of our H1 and may suggest that a
single visual stimulus alone may not be sufficient to elicit surprise from HSS. A second
independent samples t-test was utilized to test our H2 according to which HSS will dem-
onstrate less dominant cognitions about cocaine use than LSS following exposure to the
advert. The results of this analysis showed a statistically significant difference on dominant cog-
nitions, t(79.87) = 2.47, p < 0.05 such that LSS (M = 2.57, SD = 2.26) reported higher

2Before conducting ANCOVAs, the homogeneity-of-slopes assumption was first tested (see Green, Salkind, & Akey, 2000). This
test evaluates the interaction between the covariate and the factor in predicting the dependent variable. A significant interaction
suggests that the differences on the dependent variable among groups vary as a function of the covariate and not the factors.
ANCOVA was carried out only when the interaction was not significant. In instances where the interaction was significant, group-
by-covariate interaction was evaluated instead of ANCOVA. More details are available from the first author.

Table I. Zero-order correlation matrix for all variables

1 2 3 4 5 6 7 8 9 10

1. Number of imagesa 1.00
2. Sensation seeking 0.06 1.00
3. Surprise 0.27** 0.06 1.00
4. Anger 0.08 0.14 0.11 1.00
5. Fear 0.05 –0.06 0.30** 0.40** 1.00
6. Sadness 0.06 0.03 0.17* 0.40** 0.57** 1.00
7. Guilt –0.02 0.01 0.15 0.28** 0.42** 0.42** 1.00
8. Happiness –0.06 –0.02 –0.01 0.21* 0.19* 0.20* 0.25** 1.00
9. Contentment 0.00 0.03 –0.10 0.05 0.05 0.06 0.16 0.62** 1.00
10. Dominant cognitions 0.10 –0.17* 0.07 –0.10 0.17* 0.18* 0.02 –0.02 –0.00 1.00

*p ≤ 0.01, **p ≤ 0.001.
aLow image message was coded as 0 and high-image message as 1.
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8 S. C. Banerjee et al.

dominant cognitions than HSS (M = 1.24, SD = 3.06). While this finding is consistent
with our H2’s prediction, it does not appear to be consistent with the rationale underlying
this hypothesis, namely that HSS may be using more cognitive resources to attend to the
visual element of the advert than do LSS, since H1 was not supported. A possible alternat-
ive explanation is that HSS demonstrated less dominant cognitions than LSS because they
were less motivated to process the information in the advert. Lastly, a series of independent
samples t-tests comparing other possible affective responses experienced by LSS and HSS
revealed no statistically significant differences between LSS and HSS participants on emo-
tional reactions other than surprise following exposure to an advert with a single visual.

Effect of image dosage

We employed a series of ANCOVAs to test H3 and H4 because we were interested in
comparing dosage effects both within and between subjects. Our H3 predicts that high-
image anti-cocaine message will elicit higher degree of surprise among HSS compared with
the degree of surprise elicited by a low-image message. To test this hypothesis, we first
estimated an ANCOVA model predicting level of surprise from experimental condition
(low/high dose) as independent variable and prior cocaine use as covariate. The results of
this analysis revealed a significant main effect for image dosage on surprise, F(1, 159) =
8.58, p < 0.01, eta-square = 0.05 such that high-image messages (M = 2.26, SD = 0.86)
were rated greater than low-images messages (M = 1.91, SD = 0.68). We estimated the
same model for all other affective responses, but found no dosage effects on these emo-
tions. These findings clearly suggest that (1) surprise increase with image dosage and (2)
that, as intended, our adverts elicited surprise, but not other emotions in subjects. To
answer the question of whether or not dosage effects on surprise will be more pronounced
among HSS than among LSS, we estimated an additional ANCOVA model with an inter-
action term for sensation seeking and message dosage. The interaction effect on surprise
was statistically significant, F(1, 159) = 4.01, p ≤ 0.05, eta-square = 0.03, but not in the
direction predicted by H3. For LSS participants, the high-image message (M = 2.29,
SD = 0.60) generated more surprise, t(82.31) = –4.01, p < 0.001 than low-image message
(M = 1.67, SD = 0.60). However, for HSS participants, there was no statistically signific-
ant difference, t(100.44) = –1.81, p = 0.07 between low-image (M = 1.93, SD = 0.71) and
high-image (M = 2.19, SD = 0.80) messages in terms of level of surprise induced. This
finding suggests that high-dosage of visuals does little to elicit greater surprise from HSS
compared with the use of a single visual and that the inclusion of other message elements
(such as audio) may be needed to increase the appeal of such messages to HSS.

To test H4 according to which a high-image anti-cocaine message will elicit less dominant
cognitions among HSS than will a low-image message, we estimated similar ANCOVA
models, but this time with cognitive response as the dependent variable. The model with-
out the interaction effect between sensation seeking and dosage showed no difference
between low- and high-image messages on dominant cognitions following exposure, F(1,
159) = 1.57, p = 0.21, eta-square = 0.01. However, for the model with the interaction
effect we observed a statistically significant interaction effect on dominant cognitions, F(1,
159) = 11.47, p ≤ 0.001, eta-square = 0.07. For LSS participants, the high-image message
(M = 3.00, SD = 3.13) generated more dominant cognitive responses, t(91.96) = –2.76,
p < 0.01 than did the low-image message (M = 1.24, SD = 3.06). Counter to our H4, for
HSS participants, there was no difference, t(104.89) = 1.16, p = 0.25 between low-image
(M = 2.57, SD = 2.26) and high-image (M = 2.06, SD = 2.34) messages in terms of effect
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Sensation seeking and dosage effects 9

on dominant cognitions. Once again, it appears that the dosage of the visuals included in
the anti-cocaine advert did little to alter HSS processing of the information in the advert
beyond what can be accomplished with a single visual, although for LSS more images
resulted in more dominant anti-cocaine cognitions.

Discussion

This study examined the effectiveness of visual exemplars of the harmful effects of cocaine
use on HSS cognitive and emotional processing of anti-cocaine print adverts. Also examined
was the effect of different dosages of such images. The results indicate that, as expected,
the use of visual exemplars was successful in eliciting surprise (and no other emotional
reaction) from both LSS and HSS, but that increasing the dosage of visual exemplars in an
advert elicits more surprise from LSS, but not from HSS. In terms of cognitive processing
HSS demonstrated less dominant cognitions than LSS following exposure to the adverts,
as expected. However, counter to our expectation, increasing the dosage of visual exemplars
in the advert did not generate less dominant cognitions among HSS, although it had the
effect of increasing dominant anti-cocaine cognitions among LSS. Thus, HSS cognitive
and emotional processing of anti-cocaine messages appear to be unaffected by the dosage
of visual exemplars that accompany the message.

Sensation seeking and visual message effectiveness

Our findings indicate that HSS have less dominant cognitions about cocaine use than LSS
following exposure to visual exemplars about cocaine use. However, the fact that both the
single- and multi-visuals adverts elicited more surprise from LSS than they did from HSS
(rather than the other way around) is inconsistent with our rationale that such images, to
the extent they are novel and arousing, will decrease HSS’ biased processing of risk
information by commanding more of their cognitive resources. Put differently, the inter-
vention appears to have achieved its objective among HSS (i.e. decreasing their bias
toward pro-cocaine cognitions), but how it works remains open to interpretation. It may be
that LSS and HSS experience surprise differently. LSS appear to experience surprise in the
way described in the literature, namely using this feeling to orient their thoughts toward
the information in the message and to reflect on its implications for self, leading them to
form a stronger anti-cocaine sentiment. HSS, in contrast, may feel completely gratified by
experiencing surprise and therefore are not motivated to reflect on the implications of the
information in the message for self. This explanation is consistent with the argument in the
MSV literature (see Kang et al., 2006) that novel and exciting message features may
distract HSS from the task of systematically processing the information contained in the
message.

Another potential explanation of this partially counterintuitive finding may involve the
intensity of the images used in the advert. Morgan et al. (2003) defined intense images as
horrifying images such as injecting needles into arms, guns pointed at heads or death.
Research has shown that if the exemplars influence the perception of severity of the trouble
or risk, participants perceive the exemplars to be more effective (see Hoeken & Hustinx,
2007). In the present study, the before-after visuals of cocaine users depicted facial sores,
and dramatic loss of weight and hair loss, that most participants were expected to perceive
as intense. However, it is possible that HSS have a higher threshold in this respect such
that images that most people find intense or even shocking are only mildly shocking or
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10 S. C. Banerjee et al.

even boring to HSS who intentionally seek to expose themselves to intense stimuli and,
therefore, have ‘seen it all’. Unfortunately, we cannot directly test this proposition because
we did not measure the perceived intensity of the visuals used in the adverts, but the fact
that the increased dosage of images generated no more surprise from HSS that did a single
image, may indirectly lend credibility to this alternative explanation. At a minimum, this is
a notion worth exploring in future studies.

Number of image exemplars and visual message effectiveness

The present study demonstrates that a higher dose of images in an advert is more successful
in eliciting surprise than a single image, but that this effect is limited to LSS. HSS experi-
enced no increase in surprise with increasing dosage of visual exemplars. Theoretically, it is
possible to predict that the inclusion of too many similar exemplars in a message (or using
similar exemplars in multiple messages) can have a ‘boomerang effect’ on HSS as the
initial novelty of this stimulus wears off and its repeated use induces reactance in these
individuals. At the same time, the element of surprise appears to have worked well for LSS,
motivating them into more systematic processing of the information accompanying the
images. Thus, while we agree with Zillmann (2006) that exemplification through images,
particularly when the images are evocative, can be used effectively in health promotion
efforts, we also believe that it is important to first experiment with the optimal dosage of
such images to maximize their impact on target audiences and to decrease the potential for
negative effects. Moreover, since our visual manipulation only elicited surprise from audi-
ences (largely because this was the emotion we wanted to elicit), it is important to identify
through research visual exemplars that are capable of eliciting other desired affective
responses, both positive and negative.

Implications of the study

This study suggests that visual messages designed to motivate young adults to refrain from
cocaine use/experimentation can benefit from including an element of surprise. For
instance, visuals could show striking images or present shocking exemplars of the physical,
emotional or social effects of drug use. Additionally, because fear and dominant cognitions
play an important role in perceived message effectiveness, the visual messages should be
pretested for the kinds of emotions they elicit from young adults. Finally, exploration of
individual differences (beyond sensation seeking) may be beneficial in targeting prevention
messages effectively, and this could be explored in future research.

Limitations and future research

There current study has several limitations. First, the sample used in this study was heavily
populated with Caucasian females. Besides limiting the generalizability of our findings to a
relatively homogeneous sub-population of college students, this particular sample only
permitted conservative tests of our hypotheses because both sensation seeking tendencies
and substance use are more typically found among males. It is reasonable to believe that
the effect of the visual exemplars on the emotional and cognitive processing of the anti-
cocaine adverts would have been more pronounced with a predominately male sample.

Secondly, this study utilized manipulation of one visual message feature only (number of
images in the adverts), which limits the generalizability of the study to other visual message
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Sensation seeking and dosage effects 11

features. Future research should explore the effect of other visual message features, such as
vividness, use of colors and size of images to examine how they may influence message
effectiveness. Additionally, we only used print adverts instead of video messages. Although
most of the research on sensation seeking message effectiveness has utilized high intensity
video images, we focused on print adverts as a way of examining appeal to audiences differing
in their levels of sensation seeking. It is likely that video images elicit more arousal from
HSS, and for this reason the current study may offer a conservative test of the effect of
arousing images on the emotional and cognitive processing of anti-drug messages by HSS
and LSS alike.

Thirdly, this study measured participants’ emotional responses to the message only after
the exposure. Future research could examine participants’ emotional states both before
and after the exposure to conclusively make an argument about the specific emotions that
were changed or elicited by the visual message. Fourthly, this study tapped only one partic-
ipant characteristic (sensation seeking), yet recent research on sensation seeking (see
Harrington, Lane, Donohew, & Zimmerman, 2006) has highlighted the importance of study-
ing need-for-cognition as another important individual difference factor, particularly for
designing preventive health messages. Future research on examining persuasiveness of visual
messages needs to consider both sensation seeking and need-for-cognition of participants to
understand how preventive health messages can be targeted more effectively. This continues to
be an important area for research with implications for both message design and public health.
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