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Abstract This study investigates an approach for reducing
inhalant initiation among younger adolescents: altering
Socio-Personal Expectations (SPEs), a term referring to
perceived linkages between behavior and personally rele-
vant social outcomes. The study focuses specifically on
SPEs regarding outcomes associated with increased social
status and popularity. An anti-inhalant message was
embedded within a short anti-bullying education video.
Young adolescents (N=893) were assigned randomly to
receive a message focused on the physical or the social
harms of inhalant use. The objectives of this study were to
test: (1) the malleability of SPEs, (2) SPEs’ predictive
validity for future inhalant use, and (3) whether being
exposed to a socio-personal threat, rather than a physical
threat, led to different variables affecting drug-relevant
decision-making processes. Analysis of variance suggested
the malleability of SPEs (p<.001). Multiple regression
analysis revealed that SPEs were predictive of future
inhalant use. SPEs accounted for a significant portion of
variance in future intentions over and above demographic

variables, prior use, psychosocial variables, and perceived
physical harm (R2=.26, p<.01). Moreover, being exposed
to a social, rather than a physical threat, message resulted in
different variables being predictive of future intentions to
use inhalants.
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Use of volatile chemical substances that produce vapors that
are inhaled to achieve mind-altering effects is dangerous and
potentially fatal (National Institute on Drug Abuse [NIDA]
2005). Common inhalant substances are solvents, aerosols,
gases and nitrites (NIDA 2005). They can be obtained from
butane lighters, paint solvents, some glues, gasoline, and
other everyday products. A rapid high may be achieved
when these vapors are inhaled, often resulting in physical
and mental changes (dizziness, increased heart rate,
impaired judgment, etc.). These drugs can be dangerous,
as even first-time use can cause sudden sniffing death
within minutes (NIDA 2005). Long-term users may suffer
from muscle weakness, disorientation, depression, and
permanent damage to brain, heart, kidneys, and liver, and
are more likely to engage in injection drug use (Crano et al.
2008; Dinwiddie 1994; Dinwiddie et al. 1991).

Inhalant use during early adolescence is especially
problematic. Inhalants uniquely appeal to young adolescents
because they are cheap, easily obtained, and provide a rapid
if short-lived high, thereby lessening the likelihood of
detection by parents or other authorities (Kurtzman et al.
2001). More than two-thirds of inhalant users report first
use at 12–15 years of age (McGarvey et al. 1999). Usage
appears to be growing. The Partnership for a Drug-Free
America (PDFA 2004) estimated that inhalant use increased
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from 2002–2004 by 44% (from 18% to 26%) among 6th
graders, and by 18% (from 22% to 26%) among 8th
graders.

Past media campaigns designed to curtail or prevent
inhalant use typically have focused on the physical harms
attendant to usage (PDFA 2005). An assumption implicit in
this approach is that by drawing attention to physical
harms, users will desist and nonusers will not start. This
assumption may be true, but inferences regarding physical
well-being are not the only factors controlling use of
dangerous substances. In related research, Milam et al.
(2000) report that smokers consider smoking more harmful
than non-smokers. Smokers understood the risks, but still
smoked. Somatic consequences often do not predict future
use (Chassin et al. 1991). The current research will prove
useful in developing a theory based anti-inhalant prevention
approach targeting young adolescents, which expands and
improves upon prior prevention programs.

Outcome Expectancies

Tolman (1932) defined expectancies as memories or percep-
tions of the relationship between an action and the antic-
ipated outcome of performing that action, or the expected
relationship between a behavior and its consequence (Bolles
1972). Expectancies may be considered if/then statements: If
I perform this action, then I should experience this outcome
(Christiansen et al. 1989). Arguably, adolescents initiate drug
use with specific expectancies in mind. This perspective
considers young adolescents active decision makers who
engage in inhalant use if they believe its salient benefits
outweigh salient costs (Ajzen 1988; Boys et al. 2001). From
a theory of planned behavior perspective (Ajzen 1991; Ajzen
and Manstead 2007), expectations fall under the heading of
attitudes, which are determined by beliefs about conse-
quences of behaviors.

Research concerned with the relationship between ado-
lescent expectations and inhalant use is sparse. However, a
consistent pattern emerges in the general drug expectancy
literature: Those who use substances perceive greater
benefits or fewer costs than those who do not (Budd et al.
1983; Christiansen et al. 1982; Stacy et al. 1991). Expect-
ations regarding the outcomes of substance use are
predictive of alcohol use (Brown 1985; Christiansen et al.
1989; Stacy et al. 1991), marijuana use (Stacy et al. 1996)
and tobacco consumption (Halpern-Felsher et al. 2004).
Alcohol expectations account for significant variation in
frequency and quantity of drinking over and above
demographic factors, previous drinking levels, and alco-
hol-related attitudes (Carey 1995). These findings suggest
that changing positive outcome expectations associated
with inhalant use may curtail initiation.

Choosing the Most Valued Inhalant-Relevant
Expectancies

An expectancy-value approach holds that individuals choose
behaviors as a function of their outcome expectations and the
value placed on these outcomes (Fishbein and Ajzen 1975).
The most valued outcome will be most predictive of future
drug use (Ajzen 2001). Thus, a belief that inhalant use will
lead to feelings of euphoria may or may not result in use,
depending upon the value of this outcome to the potential
user. Inhalants may seem a useful means to an end for those
who place great value on euphoric feelings and believe salient
costs are outweighed by this benefit. The first challenge, then,
is to specify inhalant-relevant outcomes most desirable to
early adolescents. Many outcomes might be associated with
use, but to enhance intervention effectiveness, outcomes
widely perceived to be linked most positively to inhalant use
must be isolated. Research on early adolescent development
provides a useful starting point.

Early adolescents are expected to begin to take control of
their social environments and behave as individuals with
emergent adult identities. Such adaptation is challenging, as
children must determine who they are going to be and how
they wish to be seen (Erikson 1950). It probably is for this
reason that the need for social acceptance and sensitivity to
peer opinion peak at this stage (Brown 1990). This
sensitivity suggests that young adolescents will be espe-
cially attentive to stimuli that might guide their behaviors
so as to maximize socio-personal outcomes.

To explore expectations related to the pros and cons of
inhalant use, Siegel et al. (2008) conducted a series of focus
groups with young adolescents that centered on the question,
“Why do people use inhalants?” The most prevalent answers
reflected the perception that inhalant use, in and of itself, was
a means of gaining social acceptance—popular kids used
inhalants. Thus, if one wanted to be popular, one should
consider using them too. This finding, combined with the
literature pointing to early adolescence as a time when the
need for social acceptance is at its peak, led us to concentrate
on a term we coin socio-personal expectations (SPEs). In
general, we propose the term SPEs as a reference to
expectations related to the perceived linkages between a
specific behavior and personally desired social outcomes.
This study will investigate SPEs; the behavior is inhalant
use, and the personally desired social outcome is increased
social acceptance or popularity. The SPE concerning inhalant
use and social acceptance may be differentiated from
many expectations that have been considered under the
general social expectancies umbrella: social-celebratory and
social-physical pleasure; social assertiveness and social
enhancement-impairment; social lubrication and social
facilitation—all have been viewed as social expectancies
(Aas et al. 1998; Brown 1985, 1993). SPEs specific to social
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acceptance differ from these earlier constructs as social
acceptance SPEs are concerned with people’s expectations of
how engaging in a specific behavior will increase popularity
and acceptance in and of itself. Prior expectation studies
have included a small number of items investigating SPEs of
current interest (Zhao et al. 2006). However, SPEs
concerning inhalant use and social acceptance or popularity
are rarely the sole focus of investigation or intervention.

It is important to understand that SPEs and social norms are
not one and the same. Norms are socially shared; expectations
are specific to the individual (Lapinski and Rimal 2005).
Social norms refer to the perceived prevalence of a behavior.
A typical social norm message might be “Most students have
five or fewer drinks at parties.” Conversely, SPEs are
concerned with the perceived relation between engaging in
a behavior and a desired social outcome. Social norms can
influence social expectations, but SPEs consist of more than
just social norms. An individual might believe that only a
small percentage of individuals use inhalants, but if the
individual desires popularity and believes usage will lead to
popularity, then inhalant use will prove an attractive option.
For this reason, expectations and social norms are commonly
considered different constructs (Tickle et al. 2006; Wood
et al. 1992). Moreover, considering the mixed results
associated with social norm campaigns (Barnett et al. 1996;
Cunningham et al. 2001; Thombs et al. 2004; Werch et al.
2000; Weschler et al. 2003), this current study has the
potential to provide a step in a different direction for future
efforts—one that has a more explicit focus on the relation-
ship between SPEs and substance use.

SPEs also differ from what Ajzen and Manstead (2007)
refer to as normative beliefs: “…the perceived behavioral
expectations of important referent individuals or groups
such as the person’s family, friends, co-workers, and health
professionals” (p. 46). In this current research, we investi-
gate SPEs specific to the expectations held by the
individual concerning the social ramifications of using
inhalants. Expectations differ from norms, in that they are
considered under the general heading of attitudes, whereas
normative beliefs fall under the heading of social norms
(Ajzen and Manstead 2007). The extent to which important
others expect the individual to become a user might affect
his or her SPEs, but situations abound in which a behavior
such as inhalant use can lead to increased social acceptance
or popularity regardless of expectations of important others.

This research is developed to test five features relevant
to our conceptualization of SPEs specific to inhalant use
and social acceptance or popularity: (1) their malleability,
(2) the possible impairment in knowledge of physical
dangers resulting from exposure to messages that fail to
emphasize physical harms, (3) message features associated
with anti-inhalant persuasiveness, (4) the relationship
between SPEs and inhalant intentions, and (5) the effect

of messages emphasizing socio-personal outcomes on
young adolescents’ decision-making processes in general.

Variables and Hypotheses

Malleability of inhalant relevant SPEs The proposed
approach can succeed only if adolescents’ SPEs regarding
inhalant use and social acceptance or popularity are
malleable. In their discussion of alcohol expectancies,
Christiansen et al. (1982) stated, “…expectancy factors
are conveyed by family, peer group, and the media as well
as by observation of other individuals” (p. 342). If the
media can create expectations, they may be capable of
changing them as well. Decades of attitude research suggest
attitudes are quite changeable, especially when little
knowledge is attached to the attitude object (Crano and
Prislin 2006). In the case of young adolescents who have
had little experience in the agentic role, we expect SPEs
concerning inhalant use and social acceptance will prove
malleable (H1). Malleability will be tested by creating an ad
focused on changing socio-personal expectations.

Fostering anti-inhalant message acceptance All messages
are not created equal. Message exposure does not neces-
sarily result in persuasion. Social psychological research
has identified many factors that facilitate the likelihood that
a message will be believed and acted upon (Crano and
Prislin 2006). This experiment will test whether manipu-
lating message source and message directness, and the
social or physical threat contained in the message, affects
expectancies. We investigate these variables to gain insight
into message- and extra-message features that might help
reduce inhalant use, and the ways that such information
may be conveyed effectively.

Source Study of the effects of source variations in persua-
sion has a long and continuous history. A multitude of source
features affect message acceptance (Hovland et al. 1953;
Pornpitakpan 2004). If a source is perceived as expert and
trustworthy, resistance to its message is reduced and the
likelihood of acceptance increases (Tormala and Petty
2004). Generally, a message will not be effective if the
source is not seen as credible. The source must be able to
convince the message recipient that its information is
accurate. Few sources are universally credible; thus,
credibility must be judged in context (Siegel and Burgoon
2002). In some contexts, adults will have more influence
than adolescents; in others, peers’ influence predominates
(Werner-Wilson and Arbel 2000). A doctor is likely to be
persuasive when discussing the physical harms of inhalants,
but a peer may prove more persuasive when discussing
inhalants’ social ramifications. By studying the effects of
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message source, we may learn to enhance the effectiveness
of future interventions.

Message directness Messages not focused specifically on
the receiver have been found more persuasive than
messages directly targeting the desired audience (Frey and
Eagly 1993; Walster and Festinger 1962). Theoretically,
this difference occurs because the target does not feel the
need to raise cognitive defenses to defend against such
messages. It follows that adolescents viewing an anti-
inhalant message that apparently is directed toward parents
may be less likely to counter-argue, and thus more persuaded
by the message, than if they were exposed to the same
message that targeted them directly. By varying the apparent
target, we can determine the utility of an inhalant prevention
strategy that may inhibit counterargumentation.

Intentions to use inhalants In addition to being malleable, if
our preventive approach is to succeed, the second require-
ment is that inhalant-related SPEs regarding social accep-
tance or popularity must be associated with inhalant use. Past
studies clearly demonstrate an association between sub-
stance use and a range of perceived desirable outcomes
(Stacy et al. 1991, 1996). For example, Newcomb et al.
(1988) report correlations of desire to use alcohol and
marijuana with sought-after outcome expectations, includ-
ing positive affect, creativity, and social cohesion. Based on
the importance of social relationships during early adoles-
cence, we predict SPEs regarding inhalant use and social
acceptance will be significant predictors of inhalant
intentions. However, SPEs will be of limited value if they
do not account for variance over and above variables
previously associated with substance use. These variables
include age, gender, academic performance, race/ethnicity,
prior inhalant use, sensation seeking, peer deviance,
parental monitoring, and perceived physical ramifications
of use (Ames et al. 2005; Ball 1995; Howard and Jenson
1999; Peterson and Hann 1999; Seydlitz and Jenkins 1998).
We predict SPEs will be associated with inhalant intentions
even after accounting for all other variables (H2).

Salience and Adolescent Decision Making

Many different expectancies may become associated with a
given drug (Brown 1993). However, the more salient a
belief, the more likely it will be accessible and thus
influence the decision-making process (Ajzen 2001). In
addition to changing SPEs associated with inhalant use and
social acceptance or popularity, a persuasive message
focused on potential social outcomes also might change
which expectancies are afforded the greatest weight. Oei
and Baldwin (1994) argued that initiation of drug use

involves a “mental algebra” in which expectancies about
drug use are deliberately weighed. Whereas a young
adolescent may have a range of inhalant-relevant beliefs
(e.g., inhalants are deadly), not every belief is equally
influential. Salience refers to the accessibility of specific
information for an individual. A key finding suggests that
the more salient the data, the greater the impact that
information will have on decision making (Slovic et al.
1982; Taylor and Fiske 1978). Thus, if SPEs regarding
inhalant use and social acceptance or popularity are made
salient, they should play a large role in the decision making
process (Van Schie and Van der Pligt 1995). This leads to
the proposition that the decision to use inhalants will be
based on information that is most salient (H3). To be clear,
we do not expect a social message to directly affect inhalant
intentions; rather, we expect the social message to influence
the valence and the salience of SPEs, which in turn will
affect intentions. Accordingly, we will explore how
messages focused on SPEs (vs. physical harms) may lead
to differential variables (e.g., parental monitoring, peer
deviance, sensation seeking) accounting for more or less
variance in inhalant intentions. Simply, a social threat
message may not only influence SPEs but the variables that
predict inhalant intentions as well.

Method

This research tests the effects of three manipulated variables
on young adolescents’ intentions to use inhalants. Depen-
dent variables are participants’ positive and negative socio-
personal expectancies of inhalant use and the perceived
harmfulness of inhalant drugs.

Participants

In total, 893 6th (n=312) and 7th (n=581) grade students
participated. They were drawn from three schools in
southern California. The demographic breakdown is
reported in Table 1. Consent was obtained from school
administration and students’ parents or guardians, and
assent was obtained from participants, who were randomly
assigned to one of the eight experimental conditions (n>
100 per condition) formed by the factorial combination of
three independent variables.

Experimental Manipulations

Social/physical threat To test the malleability of SPEs as
well as the potential detriment of not focusing on physical
harms, we created two sets of 60-s messages, both with the
same video, but different audio and graphic cards. A class
of middle school students assisted us with the writing,
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filming and directing. The ads focused either on the social
or the physical harms of inhalant use. The physical harm
message manipulation included information about the
number of deaths caused by inhalants, as well as other
negative outcomes: brain damage, hearing loss, and seizures.
The physical harm ad related the story of two adolescent
“sniffers”—one who vomited, the other who ruined his
kidneys and required dialysis for the rest of his life.

The social harms script informed viewers that inhalant
users were disliked, the type of persons no one wanted to
befriend. The ad noted the small percentage of adolescents
who used inhalants. Viewers also were told that no one
liked or wanted to be around “huffers” and “sniffers.” A
story was told about two adolescent “sniffers” who hoped
to impress their friends by using inhalants, but ended up
being laughed at, rejected, and ignored.

Additional Manipulations

To assess how the persuasive strength of our social/physical
threat messages can be maximized, four variations of the
social threat message and four variations of the physical
threat message were created. Simply, eight variations of a
60 s anti-inhalant ad were created. The four social threat
variations and the four physical threat variations were
formed by the factorial combination of source and message
directness.

Source (peer or doctor) To manipulate message source, the
first 12-s of the experimental anti-inhalant messages
contained a medium shot of either a doctor or an
adolescent. The source was seen only in these 12-s. The
same individual, a young female East Indian medical
student, played the high school student and medical doctor

roles. The doctor footage was filmed in a doctor’s
examination room. Medical equipment was clearly visible.
The doctor was dressed in scrubs and a lab coat. In her
introduction, she stated, “…I am a medical doctor with
teenage patients.” To remind viewers of the message
source, the final sentence at the end of the anti-inhalant
message was, “As a doctor, I have seen this happen. Ask a
doctor you trust.”

The peer condition was filmed in a classroom. The peer
source was dressed in jeans and a t-shirt. A chalkboard and
a teacher’s desk were in the background. At the start of the
message the actress stated, “I just finished my third year of
high school.” As with the message involving the doctor, the
message ended with a reminder of the source: “…I am a
high school junior, I’ve seen this happen. Ask a high
schooler you trust.”

Message directness (direct or indirect) To manipulate
message directness, the source explicitly stated that
the message was targeted at the adolescent viewer or the
parent of the viewer. The direct condition began with: “Are
you in the 6th, 7th, or 8th grade?” Then, four times over the
course of the ad, statements reinforced the target of the video:
“You may think…if you do…” Toward the end of the video,
the intended viewer was addressed directly: “Students…” In
contrast, the indirect condition began with, “Parents, do you
have a young teen at home?” Like the direct condition,
statements reinforced the intended ad target: “Your child…
they are…” At the end of the message, the apparently
intended viewer was addressed directly: “Parents…”

Procedure

Investigators set up 28 laptop computers in quiet areas
designated by each school. Students were seated individually
at computer stations. Each student was presented with an
assent form, which was read aloud by one of the inves-
tigators. All provided written declaration of their desire to
participate. Once assent was given, participants were
instructed to don a pair of headphones and begin the study.
On screen, they encountered a series of demographic and
psychographic questions, as well as items regarding past
substance use. To avoid comprehension problems, a narra-
tion of all questions and possible answers was piped through
the earphones provided.

After the pretest, participants watched a 5 min anti-
bullying video, which was intended to distract participants
from the real purpose of the study. The video, written by the
investigators, informed viewers how they could avoid being
bullied and how they could help the victims of bullying. A
short break consisting of two 1-min commercials began
approximately two-thirds through the video. The first was a

Characteristic

Age (M) 12.3
Gender (%)
Male 44.0
Female 56.0
Grades (%)
Mostly A’s 35.7
Mostly B’s 39.4
Mostly C’s 18.9
Mostly D’s 4.1
Mostly F’s 1.9
Race (%)
Hispanic 36.5
Caucasian 30.0
African American 10.4
Asian American 4.5
American Indian 3.6
Other 15.0

Table 1 Demographic charac-
teristics of sample (N=893)
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DELL computer commercial. Up to this point, all partic-
ipants were exposed to the same content. After the computer
commercial, participants viewed one of the eight anti-
inhalant messages disguised as commercials. Assignment
to condition was random. After the 1 min anti-inhalant
message was screened, the bullying video continued for
approximately 1.5 min. When the video ended, participants
completed the posttest. Afterwards, all participants were
debriefed. The entire investigation, from assent to debriefing,
lasted approximately 30–40 min.

Pretest Measures

Socio-demographics Age was calculated from adolescents’
self-reported date of birth. Participants also reported their
gender, race, and average report card grade.

Inhalant use A single yes–no item measured past inhalant
use. It read, “Have you tried using inhalants (even only
once)?”

Sensation seeking (a=.80) Sensation seeking is posited to
be a biologically based personality trait (Zuckerman 1994).
High sensation seekers have a need for novel experience,
physiological arousal, and a propensity to take various risks
to meet this need (Stephenson et al. 2003). Traditionally,
sensation seeking has been measured via a 40-item, forced-
choice, measure: Form V of the Sensation Seeking Scale
(SSS-V; Zuckerman et al. 1979). An eight-item sensation
seeking instrument was created due to the length of the
SSS-V (Hoyle et al. 2002). This eight-item Brief Sensation
Seeking Scale (Hoyle et al. 2002) was used in this current
study. Examples from this eight-item, 7-point Likert format,
measure include: “I would like to explore strange places,”
“I would like to take off on a trip with no pre-planned
routes or timetables,” and, “I prefer friends who are
excitingly unpredictable.”

Peer deviance (a=.82) A subscale of the Youth Asset
Scale (Oman et al. 2002) is used to assess the perceived
extent of one’s peers’ deviant behavior. The Youth Asset
Scale was created to measure the developmental assets held
by youth. Youth lacking developmental assets are found to
be at risk for eight different risk behaviors including
tobacco use, truancy, drug and alcohol abuse, and police
involvement (Oman et al. 2002). A 7-point Likert response
format was used on this four-item measure. Examples of
items are: “Do most of your friends stay out of trouble?”
and “Do most of your friends follow the rules their parents
make for them?”

Parental monitoring (a=.82) Parental monitoring was
measured via the Parental Monitoring Scale (Brown et al.

1993). The measure was initially created to challenge the
assumption that parents do not influence the behavior of
high school adolescents (Brown et al. 1993). The scale’s
internal consistency has ranged from .77–.81 (Brown et al.
1993; Krishnakumar et al. 2003). A 7-point Likert format
was used for this five-item measure. Examples of items are:
“How much does your parent(s) really know … who your
friends are?,” “…where you go at night?,” and, “…where
you are most afternoons after school?”

Posttest Measures

Consistent with Stacy et al.’s (1996, p. 25) recommenda-
tion, both positive and negative socio-personal expectation
measures were created. Factor analysis supported the
wisdom of this decision, as the two scales loaded on
orthogonal factors. Both SPE measures were created
specifically for this study.

Positive SPEs (a=.89) As mentioned, while SPEs can refer
to a range of desired social outcomes, for this study we are
specifically interested in SPEs regarding inhalant use and
social acceptance. Positive SPEs refer to the perceived
positive social outcomes (e.g., social acceptance, popularity)
associated with inhalant use. The three items used a 7-point
Likert format. The items read: “If you used inhalants and
everyone found out, how likely is it … more people would
want to spend time with you?” “…you would make new
friends?” “…people would like you better?”

Negative SPEs (a=.73) Negative SPEs of inhalant use
refer to the perceived relationship between use and social
rejection. These items used a 7-point Likert format. The
three items read: “If you used inhalants and everyone found
out, how likely is it …you would lose some of your
friends?” “…people would make fun of you?” “…you
would become less popular?”

Physical harms of inhalant use (a=.72) Items adapted
from the National Survey of Parents and Youth (NSPY;
NIDA 2006) tapped the belief that inhalant use would lead
to physical harm. The NSPY was implemented to assess the
effectiveness of the National Youth Anti-Drug Media
Campaign in reducing substance use among adolescents.
The three items, which made use of a 7-point Likert format,
were: “If you used inhalants, how likely is it … you would
get sick?” “…you would damage your brain?” “…the
inhalants would kill you?”

Inhalant use intentions (a=.82) This construct assessed
respondents’ intentions to use inhalants. The items, also
adapted from the NSPY, were: “Do you think you will use
inhalants, even once or twice, over the next 12 months?”
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“Do you think you will ever use inhalants in the future?”
“In the future, I will not use inhalants.” “There’s no way
that I will use inhalants in the future.” The first two items
were scaled on 4-point scales (definitely no to definitely
yes) and the last two items on 7-point (strongly agree to
strongly disagree) scales. Item values were standardized
before computing composite scores.

Data Analytic Plan

To examine the effects of the experimental messages on the
SPEs, a factorial MANOVA was conducted. This was
followed by independent samples t-tests to decompose
significant effects. We then assessed whether SPEs were
related to usage intentions via hierarchical multiple regres-
sion models—one for all respondents, one for those who
received the social threat, and one for those who received
the physical threat. The outcome variable was participants’
intentions to use inhalants. Identical predictors were entered
into each of the three models, as follows: In the first
(“Socio-demographics”) step, age, gender, grades, and race
were entered. These variables have been shown to have
some association with inhalant use intentions. In the second
step, prior inhalant use was entered. This variable is
expected to be strongly associated with future usage
intentions. The psychosocial measures of sensation seeking,
peer deviance, and parental monitoring were entered in the
third step. Each of these variables has been shown to be
associated with usage (Ramirez et al. 2004). In the fourth
step, participants’ expectations regarding the physical
outcomes of inhalant use were entered. Positive and
negative SPEs of inhalant use—social benefits and social
repercussions—were entered in the final step. No problems
of multicollinearity were encountered in any of the models,
as tolerance levels for each predictor exceeded .55.

Finally, we examined whether the effect of the social/
physical threat on inhalant intentions was mediated via
expectations. A structural equation model was specified
with EQS 6.1 (Bentler 2006), and estimated with Maximum
Likelihood. The threat message (1=social, 0=physical) was
specified to predict the three expectation variables, which in
turn were set to predict inhalant intentions. As the three
expectancy variables were hypothesized to be interrelated,
their error terms were correlated.

Results

Messages on SPEs

The first analysis was designed to determine whether SPEs
are malleable. A 2 (source)×2 (directness)×2 (threat)

multivariate analysis of variance (MANOVA) was con-
ducted to test the effects of the independent variables on
positive and negative SPEs and perceived inhalant-related
physical harms. Only the multivariate main effect of threat
was statistically significant, F(3, 881)=24.47, p<.001. No
other statistically significant multivariate main effects or
interactions were found.

Follow-up univariate analyses were conducted on each of
the three critical dependent measures to decompose the
significant threat effect. As predicted (H1), SPEs were
malleable. Participants exposed to the social threat (M=1.84,
SD=1.21) reported significantly less positive SPEs than
those exposed to the physical threat (M=2.49, SD=1.59),
t(891)=−6.93, p<.001, d=.45, and more negative SPEs (M=
5.40, SD=1.70) than those exposed to the physical threat
(M=4.76, SD=1.64), t(891)=5.72, p<.001, d=.38. How-
ever, those exposed to the physical threat message (M=6.36,
SD=1.10) did not rate the physical dangers of inhalants as
greater than those exposed to the social threat (M=6.22,
SD=1.19), t(891)=−1.85, ns. This particular result suggests
that participants who received the social threat were not less
wary than those exposed to the physical harms ad of the
physical dangers of inhalant use. Although not hypothesized,
further analyses tested whether there was a direct effect of
the threat manipulation on inhalant intentions. As expected,
given that the threat manipulation was brief and would be
unlikely to affect cognitions as critical as inhalant intentions,
there were no between group differences on this measure as
a function of type of threat, t(891)=.74, ns. We did
hypothesize that SPEs were associated with whether one
intends to use inhalants. This proposed process was tested in
the next set of analyses.

SPEs Predicting Inhalant Intentions

At issue now was the predictive validity of these expectations
on intentions to use inhalants, after controlling for rival
factors. Participants’ positive and negative social expectations
were used as predictors of inhalant usage intentions in a series
of hierarchical multiple regression analyses.

The multiple regression model involving all participants
is presented in Table 2, which displays the added variance
contributed by predictors at each step, along with the beta
(β) weights associated with the complete model. The
analysis disclosed a significant but weak predictive associ-
ation of the demographic predictors with intentions. Past
usage, entered in the second step, was strongly associated
with intentions, as expected. Peer deviance and parental
monitoring also were significantly associated with inten-
tion, in directions consistent with prior research. Physical
harms expectations, entered in the fourth step, added unique
variance as well. In the final step, as hypothesized (H2),
positive and negative SPEs proved significant predictors of
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intentions, even after accounting for the effects of all the
earlier variables. The overall prediction of inhalant inten-
tion was statistically significant (R2=.26, p<.001). As
expected, prior use was the most powerful predictor of
usage intentions; the next strongest predictor, as indicated
by the final model’s beta weights, was participants’ positive
SPEs regarding inhalant use and social acceptance or
popularity, followed by parental monitoring, peer deviance,
and perception of physical threat.

The aggregated analysis of Table 2 contained participants
exposed to either a social or a physical threat. While the
social threat ad directly affected socio-personal expectations,
there was no overall direct impact of social threat on inhalant
intentions. This should not be interpreted as their having no
influence on intentions. Separate regression models were
estimated for each group (Table 3). Splitting the participants
as a function of the message they received revealed that
being exposed to a social threat message influenced the
factors that affect intentions. As predicted (H3), SPEs were
more strongly associated with intentions among those who
received the social threat. Among these participants, prior
inhalant use and peer deviance emerged in the early steps as
significant predictors of inhalant intent. After accounting for
these predictors, both positive (β=.23, p<.001) and negative
(β=−.16, p<.001) SPEs were found to be significantly
associated with intentions. For respondents who viewed the

physical threat message, prior inhalant use, low parental
monitoring, low physical harm expectations, and positive
SPEs predicted inhalant intentions. The patterns of statisti-
cally significant beta coefficients overlapped in the two
analyses, but there were noteworthy deviations, which will
be discussed. Both models produced statistically significant
predictions of intentions. Again, while social threat did not
directly affect intentions, predictors of inhalant intentions
were changed as a result of message type.

Mediational Analysis

Results from the hypothesized structural equation model
(Fig. 1) show that the effect of the message threat
manipulation (1=social, 0=physical) on inhalant intentions
was mediated through both positive and negative SPEs.
There was no direct effect of social threat on inhalant
intentions, nor was one predicted. Mediation is the feature
of interest in this analysis. For diagrammatic clarity, not
displayed are the correlated error terms among the
expectation measures, which were significant (all p<.001)
and as follows: physical harms with positive SPEs (r=
−.15), physical harms with negative SPEs (r=.23), and
positive and negative SPEs (r=−.37).

The adequacy of the mediational model, χ2(1)=9.87,
p<.01, was evaluated with the following indices: CFI=.98,

Table 2 Hierarchical multiple
regression model predicting
inhalant intentions for all
respondents (N=893)

*p<.05, **p<.01
a Reference group for race is
Caucasian

Time Measure R2 change β final simple r

Pretest
Step 1: Demographics .03**

Age .02 .12**
Gender (male) −.02 .05
Grades −.02 −.12**
Racea

Hispanic −.04 −.01
African American −.07* −.04
Asian American .04 .06
American Indian −.04 .00
Other −.03 −.01

Step 2: Past behavior .12**
Prior inhalant use .24** .35**

Step 3: Psychosocial .06**
Sensation seeking .02 .23**
Peer deviance .11** .28**
Parental monitoring −.12** −.32**

Posttest
Step 4: Physical expectations of inhalant use .02**

Physical harms −.11** −.20**
Step 5: Socio-personal expectations of inhalant use .03**

Positive socio-personal .16** .30**
Negative socio-personal −.08* −.27**

Final model F(15, 877)=20.38
Total R2 .26**
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IFI=.98, and NFI=.98 These comparative approaches to
model fit typically range from approximately 0 to 1.00, with
higher values suggesting better fit (Ullman and Bentler
2003). The Root Mean Square Error of Approximation
(RMSEA), a residual-based index, was .10. Values above .10
indicate a poor fitting model (Browne and Cudeck 1993).

Discussion

An expectancy-value orientation was adopted to promote a
deeper understanding of the role of expectancies in
adolescent inhalant use. The approach assumed that expec-
tancies were associated with usage, and that this result would

Table 3 Hierarchical multiple regression models predicting inhalant intentions for social and physical threat groups

Time Measure Social threat group (N=450) Physical threat group (N=443)

R2 change β final Simple r R2 change β final Simple r

Pretest
Step 1: Demographics .04* .05**

Age −.02 .11* .05 .14**
Gender (male) .01 .02 −.02 .09
Grades −.04 −.15** .00 −.09
Racea

Hispanic −.01 .02 −.06 −.04
African American −.05 −.06 −.08 −.02
Asian American .03 .01 .08 .11*
American Indian −.03 .05 −.05 −.05
Other .00 −.02 −.04 .01

Step 2: Past behavior .09** .13**
Prior inhalant use .22** .33** .27** .38**

Step 3: Psychosocial .05** .07**
Sensation seeking .05 .22** .00 .24**
Peer deviance .13** .31** .08 .25**
Parental monitoring −.02 −.27** −.19** −.36**

Posttest
Step 4: Physical expectations of inhalant use .01** .02**

Physical harms −.06 −.15** −.13** −.25**
Step 5: Socio-personal expectations of inhalant use .08** .02**

Positive socio-personal .23** .36** .13** .28**
Negative socio-personal −.16** −.32** −.04 −.22**

Final model F(15, 434)=10.91 F(15, 427)=11.82
Total R2 .27** .29**

*p<.05. **p<.01
a Reference group for race is Caucasian

Social Threat

Physical
Harms

Expectations

Positive
Socio-personal
Expectations

Negative
Socio-personal
Expectations

Inhalant
Intentions

*p < .05. **p < .01. ***p < .001

-.06

-.23***

.19***

-.14***

.22***

-.15***

Fig. 1 Expectations mediating
the relationship between social
threat and inhalant intentions

Prev Sci (2008) 9:153–165 161161



have implications for prevention. Expectancies come in
many varieties. This research was built on the assumption
that SPEs concerning inhalant use and social acceptance or
popularity, largely understudied, would prove crucial for
young adolescents who are particularly attuned to social
acceptance and rejection. On the basis of past practice,
physical threats also were viewed as likely to affect physical
expectations. The important question beyond this result is
whether the predictive utility of SPEs would be maintained
even after accounting for variations in physical expectancies.
If so, then the utility of adding a socio-personal factor in
inhalant prevention programs is supported.

The first task of the research, therefore, was to determine
whether or not SPEs of inhalant use and social acceptance
could be modified by communications. Even if SPEs were
strongly related to subsequent inhalant use, this information
would be largely academic if they were not amenable to
change. As hypothesized, analyses demonstrated that SPEs
were malleable via mediated ads. Participants exposed to a
60-s message that detailed some of the negative social
outcomes of inhalant use were significantly less likely than
those whose message focused on the physical dangers of
inhalants to associate use with positive socio-personal
outcomes, and significantly more likely to associate
inhalants with negative socio-personal outcomes. Also
important was the relatively negligible impact that the
physical harms ad had on participants’ perceptions of
inhalant dangers. In combination, these two findings
suggest that inhalant prevention efforts focusing on phys-
ical harms alone might merely confirm what users and
nonusers alike already know, namely that inhalants can be
dangerous, even deadly. This is not to suggest that such
information is unnecessary, but rather that it might not be
sufficient to mitigate use.

The malleability of SPEs concerning inhalant use and
social acceptance or popularity would be irrelevant if the
construct were not related to intentions. This relation is
critical, as considerable research has found intentions to be
strongly related to subsequent actions (e.g., Abraham and
Sheeran 2003; Ajzen et al. 2004; Sheeran and Abraham
2003). Across all participants, SPEs were significant
predictors of inhalant intentions even after accounting for
standard demographic factors, school performance, sensa-
tion seeking, peer deviance, parental monitoring, perceived
physical harms of inhalant use, and even prior use. This
result, uncovered in the overall hierarchical multiple
regression analysis, suggests that SPEs are strongly
associated with inhalant intentions and should be a
component of future adolescent-targeted prevention efforts,
perhaps in concert with information of the physically
debilitating nature of inhalants.

The results suggest that SPEs can be changed via
persuasive messages, and these expectations are predictive

of inhalant intentions. These two findings alone are
important. Many researchers have called for substance
abuse campaigns to focus on topics other than physical
harms (e.g., Halpern-Felsher et al. 2004), with some
advocating what we have termed a SPEs approach
(Schoenbachler and Whittler 1996). Current results suggest
that these recommendations are well founded, although a
SPE approach is not advanced as a cure-all. First, physical
harm messages should not be eliminated insofar as physical
expectations did prove predictive of inhalant intentions. It
also is important to understand that not all adolescents will
be equally affected by an SPE approach. An SPE approach
will likely be least effective for adolescents who are secure
in their social status; conversely, those who have formed a
positive use-popularity expectation may find the threat of
ostracism relevant and intimidating.

The current results may help explain the variable
outcomes of social norms interventions. As noted, earlier
social norm campaigns typically focused on correcting
misperceptions of substance abuse prevalence (Haines and
Spear 1996; Mattern and Neighbors 2004; Neighbors et al.
2004). These campaigns have been met with mixed results
(Barnett et al. 1996; Cunningham et al. 2001; Thombs et al.
2004; Werch et al. 2000; Weschler et al. 2003). Capitalizing
on, and making explicit the linkage of SPEs concerning
substance use and social acceptance or popularity might
increase the success of social norm interventions directed
toward adolescents (Hansen and Graham 1991).

The hierarchical multiple regression analyses provided
information beyond that discussed to this point. To maximize
our understanding of the influence of the social threat
message, the dataset was split as a function of the threat
participants received. SPEs accounted for 8% of the social
expectancy-intention variance in those exposed to the social
threat; these same expectations accounted for 2% of the
variance among those exposed to the physical harmmessage.
Notably, this effect size was over and above other important
covariates related to inhalant intentions. From a prevention
standpoint, such an impact, in addition to contributing
beyond other factors, may have considerable practical
implications in terms of sparing some children from
contemplating use of these hazardous substances.

Some of the most intriguing findings were revealed by the
separate hierarchical regressions on samples differentiated
by exposure to social or physical threat messages. These
analyses suggested that different forms of threat (social,
physical) can affect the pattern of variables that influence
inhalant intentions. For example, perceptions of peer
deviance were more predictive of inhalant intentions in the
social (vs. physical) threat condition, whereas perceptions of
parental monitoring were more predictive of intentions in the
physical (vs. social) threat condition. Influencing the
relevant variables that are active during the decision-making
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process can have robust influence on adolescent substance
use (Stacy andWeir 2006). Notably, these results are similar
to those of Routledge, Arndt, and Goldenberg (2004), who
found increased interest in sunscreen when mortality was
made salient, but increased interest in tanning services
when attractiveness of people who tan was emphasized.

Unexpectedly, the source manipulation had no effect on
socio-personal expectations. The source was seen only at
the start of the message and even though the viewer was
reminded of the source’s identity, it is possible that the
manipulation was not sufficiently pronounced to affect
acceptance. Conceivably, the actress playing the high
school student and the doctor was not convincing, or her
ethnicity led to unexpected resistance. These latter possi-
bilities seem unlikely given the other effects that were
found. A non-credible source likely would have mitigated
the effects of the other treatments as well. As such, the first
possibility—an insufficiently strong manipulation—seems
the most plausible explanation of the lack of source effects.

Overall, the results of this study highlight three benefits
of a more concerted focus on SPEs regarding inhalant use
and social acceptance or popularity. SPEs are malleable via
persuasive messages. When made salient, they affect
inhalant intentions. To the extent that adolescents who
engage in inhalant use are aware of the risks, it may be
beneficial for prevention efforts to emphasize the negative
social ramifications of usage in addition to physical risks
for those contemplating inhalant use. Messages that alter
young adolescents’ inhalant-based SPEs regarding inhalant
use and social acceptance or popularity, as well as other
socio-personal outcomes, might play a prominent role in
their decision to delay, or refrain from, inhalants. As SPEs
concerning inhalant use and social acceptance or popularity
are malleable and relevant to young adolescents, making
them salient, and ensuring that inhalant use is associated
with negative socio-personal outcomes, could help assure
the success of future anti-inhalant efforts focused on
younger audiences.

Not every belief plays an equal role in every decision. The
association of SPEs with inhalant intentions was substantial
when participants were exposed to a social threat in an anti-
inhalant communication. This suggests that anti-drug media
campaigns can change the perceived outcomes associated
with use, or they can alter the variables that adolescents
consider when deciding whether to use or abstain from a
drug. These results also suggest caution when considering
predictors of drug use. When SPEs were made salient, peer
deviance was a significant predictor of intentions, and
parental monitoring was not. When physical harms were
made salient, the opposite was true. These variations are not
due to a lack of statistical power; rather, the context in which
data were gathered affected the prominence of predictors of
drug-relevant behavior.

The limitations to this research should be noted. Owing
to the use of a one-time experimental design, we can make
no assumptions about the longevity of message influence.
Also, we do not know if every manipulation of SPEs will
succeed. Only one exemplar of this ad type was used.
Future longitudinal efforts using several message exemplars
stressing social or physical harms should be used. Finally,
we did not explore the differential impact of the ad on
adolescents of different inhalant user status (e.g., user,
nonuser, etc.).

Finally, it is possible that SPEs concerning popularity and
social acceptance become less important in later adoles-
cence, when peer acceptance and popularity become less
salient. As such, a focus on more personally relevant SPEs
might be needed when targeting older groups. Moreover, it
should not be assumed that all young adolescents place
social acceptance or popularity at the top of the priority list.
Popularity and social acceptance are of paramount impor-
tance to many adolescents, but the desire to be popular is not
universal (Coleman 1961). Future studies need to consider
the range of social outcomes desired by adolescents.

Conclusion

Past anti-inhalant media campaigns typically focus on the
physical ramifications of drug use (e.g., PDFA 2005). The
findings of the current study lend support to calls to broaden
intervention efforts to include SPEs regarding inhalant use
and social acceptance or popularity along with discussion of
physical harms (Chassin et al. 1991; Pechman et al. 2003;
Schoenbachler and Whittler 1996). SPEs have proved both
changeable and predictive of inhalant intentions. Based on
current knowledge, there appears little to be gained by
focusing solely on physical harms. A more intensive focus
on SPEs could prove effective in persuading adolescents to
refrain from use of a class of drugs that represents a serious
threat to the well-being of all who use them.
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