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Abstract

Background—Many health risks are associated with both genetic and behavioral factors.
Concerns have been raised that learning about such multifactorial risks might have detrimental
effects on health-related beliefs, cognitions and affect. However, experimental evidence is sparse.

Objective—To explore the effects of reading an online news article about the discovery of a
genetic basis for nicotine addiction.

Methods—Smokers (N=333) were recruited from the psychology subject pools of two major
universities. Participants were randomly assigned to read one of three news articles: one
describing a genetic basis for nicotine addiction and lung cancer obtained from a national news
source, one altered to indicate no genetic basis for nicotine addiction and lung cancer, or one
unrelated attention control. Participants then completed an online questionnaire, which assessed
smoking-related cognitions and affect, and beliefs about nicotine addiction, quitting smoking, and
whether the harms of tobacco use are delayed.
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Results—There was no statistically significant influence of experimental condition on smoking-
related cognitions/affect (ps>.05, n2<.002), beliefs about addiction and quitting (Wilks' A=0.98,
p=.66, n2=.01), or delayed harm (ps>.05, n2<.002).

Conclusion—Reading an online news article about the presence or absence of a genetic basis for
nicotine addiction was not found to change smoking-related cognitions/affect or beliefs among
young adult smokers. Concerns about negative effects of multifactorial risk information on health
beliefs may be premature. Nevertheless, to effectively translate basic genomics research into
effective public health practice, further research should investigate these issues in different
populations, via different communication modalities, and for different health outcomes.
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Background

In the last two decades, society has witnessed an explosion of genetics research. What began
as specific tests that identified a small number of relatively rare, high-risk genes, such as
those related to cystic fibrosis and breast cancer (Lerman, 1995; Livingstone, Axton,
Mennie, Gilfillan, & Brock, 1993), has expanded greatly. Recent research has identified
genetic variations that operate in concert with other genes, environmental factors, and
behaviors to affect mental and physical health, personality, and behavior (Khoury, Gwinn,
Bowen, & Dotson, 2012; Miller & O'Callaghan, 2013). Such multifactorial genetic risks
occur more often in the population than single-gene or other high-penetrance allelic
variations, but the risk increase (or reduction) that they confer is relatively small, and the
clinical validity and utility of finding these low penetrance variations is limited at this time
(Khoury, 2010; Khoury et al., 2009). Nevertheless, experts in public health genomics are
hopeful that research that identifies multifactorial risks can be used to improve public health
by encouraging health behavior change (Collins, Green, Guttmacher, & Guyer, 2003;
McBride et al., 2010).

Although most research related to providing genetic information to the public focuses on
providing an individual with his or her personal genetic test results (e.g., Sanderson et al.,
2009), for reasons described below, this paper will focus on a lesser-studied but likely more
common experience: learning about the discovery of a multifactorial genetic risk via an
article published in the news media.

The Mass Media as a Primary Source of Information

Although personalized tests for multifactorial genetic risks are available, their use is not
widespread. In addition to concerns about the validity and utility of testing, the considerable
barriers that many people experience in accessing basic healthcare also act—and may
continue to act—as barriers to genetic testing (Institute of Medicine, 2009). Even the least
expensive direct-to-consumer tests, which examine approximately one million allelic
variations across the genome (23andMe, 2007), may be out of reach for individuals with
limited incomes. Consequently, the mass media (e.g., newspaper, television, Internet)
currently holds the greatest role in disseminating genomics research findings to the public.
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The mass media is already a primary source of information about cancer, health, and
genetics for the public (Bates, 2005; Caulfield & Condit, 2012; Rutten, Moser, Beckjord,
Hesse, & Croyle, 2007; Viswanath, 2005). In addition to increasing awareness about an
issue, the media can shape the public's perceptions of risk (Brennan, Durkin, Cotter, Harper,
& Wakefield, 2011; Morton & Duck, 2001) and influence engagement in health behaviors
(Valente & Saba, 1998; Wakefield et al., 2012). However, the media have been criticized for
failing to convey scientific results accurately (Brechman, Lee, & Cappella, 2011; Condit,
2007), for overemphasizing the genetic aspect of a disease that has both genetic and
behavioral risk factors (Cheng, Condit, & Flannery, 2008), and for overstating the
importance of genomics research in general (Caulfield & Condit, 2012). Although research
suggests that news headlines such as “Can't quit smoking? Blame your genes”(Associated
Press, 2008) and “Are your genes making you fat?” (Jones, 2013) may not increase
endorsement of genetic determinism (Condit et al., 2001), it is important to understand how
exposure to such information affects other health cognitions, beliefs, and behavior. As
coverage of scientific news expands to new media (e.g., news aggregation websites, blogs),
and information on these websites is shared with friends, family, and acquaintances via
social networking websites (Enda & Mitchell, 2013), any consequences—positive or
negative—of learning about the discovery of a multifactorial genetic risk may affect ever-
larger numbers of people (Lea, Kaphingst, Bowen, Lipkus, & Hadley, 2011; Viswanath et
al., 2012).

Preliminary Evidence of Potential Unintended Consequences

Many laypeople recognize that the risk of developing a disease (e.g., cancer) or of having a
phenotype that could lead to disease (e.g., obesity) is dependent upon both genetic and
environmental or behavioral causes (Condit & Shen, 2011; Sanderson, Waller, Humphries,
& Wardle, 2011). However, it is difficult for laypeople to articulate the idea of a
multifactorial risk (Condit et al., 2009), and beliefs that genes determine outcomes (Bates,
Templeton, Achter, Harris, & Condit, 2003) and that genes represent the essential nature of
individuals (Keller, 2005; Parrott, Kahl, Ndiaye, & Traeder, 2012) are prevalent. This
suggests that learning about a multifactorial genetic risk might prompt counter-adaptive
changes in health behavior constructs (e.g., lower perceived behavioral control for changing
health behavior). There is preliminary evidence from three related yet distinct categories of
research supporting this assertion. Each category focuses on an abstract representation of
genetic causation, which is the more likely experience for the majority of the public for the
next several years. Responses to receiving real genetic test results, which provide more
concrete information, will be reviewed in the discussion section.

Several studies asked participants to imagine receiving genetic test results. In one study,
smokers indicated that testing positive (versus negative) for a genetic variation associated
with nicotine dependence would encourage them to choose medication to help them quit, but
they would also be less likely to use their own abilities (Wright, Weinman, & Marteau,
2003). This is concerning because, although medication can improve the odds of making a
successful quit attempt, being willing to expend personal effort is also important (Fiore,
Jaén, Baker, & al., 2008). Asking people to imagine that they had a genetic variation
associated with an increased risk of obesity has had mixed effects: lower perceived
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behavioral control in one study (Frosch, Mello, & Lerman, 2005), but no change in the
similar construct of self-efficacy in a different study (Sanderson, Persky, & Michie, 2010).
There were also mixed effects on intention to eat a healthy diet (Frosch et al., 2005;
Sanderson et al., 2010). Perceptions of risk of becoming obese were also higher among
individuals who were asked to imagine they had a genetic variation associated with obesity
(Sanderson et al., 2010).

One study reported that smokers who spontaneously attributed their smoking to genetic
causes reported lower self-efficacy of abstaining from smoking (Wright et al., 2007).
Although genetic attributions were not associated with actual quit success, participants in
this study were enrolled in a smoking cessation trial that included evidence-based social
support and nicotine replacement therapy. Thus, any association might have been
overwhelmed by the other components of the cessation intervention. Support for this idea
resides in a population-based survey, which reported that ever smokers who endorsed
(versus did not endorse) a genetic attribution for lung cancer were more likely to be current
smokers (Kaphingst, Lachance, & Condit, 2009). Unfortunately, these cross-sectional and
observational studies do not allow for drawing conclusions about the directionality of the
effect or to infer causation.

To date, few studies have manipulated causal attributions by asking people to read a passage
describing the potential role of genetics in behavior-dependent outcomes. One, which asked
participants to read a news article describing either a genetic or behavioral basis for obesity,
found that genetic attributions reduced perceptions of controllability, but increased
willingness to help an obese person (Jeong, 2007). Similarly, news articles asserting a
genetic (versus nongenetic) basis for salt-sensitive hypertension elicited lower perceptions
of susceptibility and lower intentions to restrict salt intake among individuals who had never
heard of the association previously (Smerecnik, Mesters, de Vries, & de Vries, 2009).
Similar findings were reported for individuals who read information about
hypercholesterolemia.

Overall, these three lines of research suggest that attributing a health condition to genetics,
even in part, might increase endorsement of potentially detrimental health beliefs. However,
a dearth of experimental research and limitations in the number of health cognitions
evaluated limits our understanding of the phenomenon. Furthermore, none of the studies
conveyed information about a multifactorial risk using an article that was actually published
by a major media organization. If such detrimental responses to multifactorial genetic risk
information were to occur systematically for certain population subgroups, it will be
necessary to develop communication strategies that prevent or ameliorate such effects.

It is important to note that spontaneously attributing one's own behavior or disease to genetic
factors (e.g., by observing one's family history) may be different from learning about the
discovery of a genetic variation that is associated with the behavior or disease in the
population. In particular, attributions that individuals make for themselves are already
components of their causal models of disease and therefore are more likely to influence
related beliefs and behaviors (Cameron, Marteau, Brown, Klein, & Sherman, 2011). In
contrast, the extent to which being informed about a multifactorial genetic risk prompts
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people to incorporate genetics into their causal models is unclear. Regardless of the exact
process, the wide reach of the mass media highlights the importance of understanding how
health-related cognitions, affect, beliefs, and behavior are affected by multifactorial genetic
risk information.

Objective, Rationale, and Hypotheses

Our objective was to examine how reading a news article about the genetic basis for nicotine
addiction and lung cancer affected smoking-related beliefs, cognitions, and affect among
young adult smokers. We had a particular interest in beliefs about nicotine addiction and the
ease of quitting for reasons described below.

We focused on tobacco use because it accounts for immense suffering and death worldwide
(US Department of Health and Human Services, 2004). Our choice of study population was
based on the U.S. Surgeon General's assertion that young adults are at high risk of escalating
their current smoking behavior, which increases their vulnerability to experiencing tobacco-
related morbility and mortality (US Department of Health and Human Services, 2012). This
increased risk of excalation is due, in part, to adolescents' underestimation of the
addictiveness of nicotine (Slovic, 2001; US Department of Health and Human Services,
2012; Weinstein, Slovic, & Gibson, 2004). They also display unrealistic optimism regarding
their personal risk of addiction and their personal ability to quit. For example, in one study
71% of adolescent smokers agreed that “most people who smoke for a few years become
addicted and cannot stop”(Arnett, 2000, p. 628). However, 60% of those same smokers
indicated that they personally would be able to smoke for a few years and then stop. This is
notable because, among high school seniors who smoked at all in the previous 30 days, over
one quarter reported having at least one unsuccessful quit attempt. Furthermore, the
percentage of those interested in quitting “now” fell from 42.7% in 1995 to 34.4% in 2009
(US Department of Health and Human Services, 2012). This latter example is not a
manifestation of unrealistic optimism, but the combination of diverse types of counter-
adaptive risk beliefs suggests that many young adults do not realize their addiction or make
plans to quit smoking until it is too late to quit easily.

Another reason young adults are at risk of escalating their smoking behavior is that they may
believe that the harms of cigarette smoking are delayed (Weinstein, Marcus, & Moser,
2005). Although the carcinogens in cigarettes do have a cumulative effect over time, no
amount of smoking is safe. Short-term and light smoking increase the risk of a host of short-
term and immediate health problems including impaired healing and lower respiratory tract
infections (Schane, Ling, & Glantz, 2010). Nevertheless, one study reported that 32% of
adolescent smokers believed that there were no risks associated with smoking for only a few
years (Slovic, 2000). Another study reported that smokers who believed that they had
smoked for a shorter time period than the typical smoker believed that they were at low
personal risk of developing lung cancer (Hahn & Renner, 1998). Emphasizing the
addictiveness of nicotine and the immediacy of health risks might be a useful intervention
message; one study reported that adolescents who recognized that quitting smoking was
exceptionally difficult and believed that smoking had immediate harms were less likely to
smoke (Gerking & Khaddaria, 2012).
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Based on the literatures describing beliefs about multifactorial risks, the associations
between genetic attributions and counter-adaptive health cognitions, and misperceptions of
addiction and health risks among young adults, we hypothesized that, among young adult
smokers, genetic vs. non-genetic attributions for nicotine addiction would:

1. Increase acknowledgement that addiction to nicotine occurs quickly and is difficult
to avoid, and that quitting smoking is exceptionally difficult (Bates et al., 2003;
Parrott et al., 2012).

2. Decrease self-efficacy of quitting, perceptions of risk, and intentions to quit (Jeong,
2007; Smerecnik et al., 2009).

We also formulated an exploratory research question based on more tentative data from the
smoking perceptions literature: Do news articles with genetic attributions increase smokers'
beliefs about the immediacy of the harms of smoking (Gerking & Khaddaria, 2012)?

Participants (N=746) were recruited from undergraduate psychology classes in exchange for
course credit at the University of Alabama in Tuscaloosa (UA) and The George Washington
University (GWU) during the Fall 2010 and Spring 2011 semesters, including 278 students
who reported having not smoked even a puff of a cigarette in the last 30 days (i.e., never or
former smokers). Because this study focuses only on smokers, never and former smokers
were excluded from the analyses. Of the 392 smokers who began the survey, 333 (85.0%)
were eligible for analysis. Participants were excluded because they did not check the box
indicating they consented to participate (n=17), had participated in the study previously
(n=6), and/or answered the comprehension verification item inaccurately (n=43).

Participants completed the study online. After providing consent, participants responded to
questionnaire items assessing demographics and past smoking behavior. Participants were
randomly assigned to read one of three news articles (described in Experimental Conditions
section). Randomization was carried out by computer code that activated when participants
clicked on the link to the study; study personnel were blinded to experimental condition.
After reading the article, participants completed survey items assessing the dependent
variables (see Table 1). The debriefing included informing participants that a genetic basis
for nicotine addiction did indeed exist, but a genetic link did not mean that it would be
impossible to quit. We also provided participants with smoking cessation resources.
Participation took approximately 40 minutes. The complete survey can be obtained from the
corresponding author.

Experimental Conditions

The genetic basis condition was an abbreviated version of an actual article that was posted
on the website of a large news organization (Associated Press, 2008; Jones, 2013). The
article described the discovery of a genetic variation associated with increased risk of both
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severe nicotine dependence and lung cancer. We elected to keep the description of both risks
in the article to increase the ecological validity of the present research in comparison with
other similar studies (i.e., individuals who read the article during the course of their
everyday lives, rather than an experimental setting, read about both risks). The no genetic
basis condition was created by altering the genetic basis condition to assert there was no
scientific evidence of a link between a particular genetic variant and nicotine addiction or
lung cancer. The attention control condition described a study about the tendency of dogs to
imitate human behavior. It was chosen because, like the study reporting the genetic basis for
nicotine addiction, it was found in the science section of the news website. Including an
article unrelated to health also provided a baseline for comparison regarding smokers'
cognitions, beliefs, and affect in the absence of any multifactorial risk information.

Before reading the article, participants answered items assessing standard demographic
characteristics for studies conducted in the U.S. (i.e., age, race, gender), school attended,
and smoking behavior (i.e., “Within the last 30 days did you smoke...? [Not at all, not even
a puff/Some days/Every day]”; “Have you smoked at least 100 cigarettes in your entire life?
[Yes/No]”; “On average, how many cigarettes do you now smoke per day?”). After reading
the article, participants answered questions to verify their comprehension of the information,
to assess whether they did or did not believe that a genetic basis for nicotine addiction exists,
and agreement or disagreement with items assessing genetic determinism in relation to
nicotine addiction (e.g., “If a person smokes cigarettes and has a gene for addiction to
nicotine, he or she will definitely get addicted to nicotine [5-point Likert-type scale,
Strongly disagree—Strongly agree]”). They also completed the items described in Table 2.

Analysis Plan

Preliminary Analyses—Individuals were considered smokers if they reported smoking
even a puff on some or every day of the 30 days prior to the experiment. Smokers were
further categorized according to whether they had smoked fewer than 100 cigarettes in their
lifetimes (“experimenters™) or least 100 cigarettes in their lifetimes (“establishedsmokers™)
(Bondy, Victor, & Diemert, 2009).

Exploratory factor analysis (EFA) with varimax rotation was conducted for the 19 variables
related to beliefs about nicotine addiction and quitting. The EFA was restricted to five
factors due to the small percentage of variance explained by each of the eight factors that an
EFA yielded based on setting the Eigenvalue criterion to >1. The results of the EFA were
used to create subscales of addiction and quitting beliefs. Separate EFAs were also
conducted for self-efficacy, worry, feelings of risk, and delayed harm items to ensure that
they represented unified constructs. Scales for each construct were then compiled from
multiple items. Cronbach a coefficients were calculated for each scale and subscale.

Chi-square tests and Pearson correlation coefficients were examined to identify potential
confounding variables (data not shown but are available from the first author). When
demographic variables were correlated with outcome variables, they were included in the
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analyses as covariates. Dependent variables that did not meet the normality assumption were
transformed (see Table 2 note).

Main Analyses—Multivariate analysis of covariance (MANCOVA) was used to examine
whether the type of news article affected beliefs about nicotine addiction and quitting.
Experimental condition was the independent variable, the EFA-produced subscales (see
“Factors” below) were the predictors, and variables that were related to the outcome of
interest and might have therefore biased results (e.g., school attended, gender, race/ethnicity,
smoking versus not smoking at least one cigarette per day) were the covariates. The
remaining outcome variables of interest, for which MANCOVA was not appropriate, were
analyzed using analyses of covariance (ANCOVA).

Sample Characteristics

Factors

Of the 333 individuals who completed the study, most (97%; n=322) were aged 18-22
(M=19.3, SD=2.0), identified as having a White racial background (85%; n=283), and were
female (66.4%; n=221). The sample was comprised primarily of people who smoked
relatively few cigarettes per day (M=2.7, SD=4.3). Less than half of individuals reported
smoking at least one cigarette per day (41.4%; n=138). The majority of participants were
classified as “established” smokers (53%; n=177). Approximately one-third of participants
(34.5%, n=115) had made at least one prior quit attempt. Smoker status (established versus
experimental) and quit attempts (at least one attempt versus never attempted) were explored
as potential moderators of the relationship between experimental condition and the outcomes
of interest. We planned to examine nicotine dependence and craving as additional potential
moderators, but floor effects yielded too little variance for analysis.

A greater proportion of participants from UA than GWU reported being White (92.9% vs.
80.7%, respectively, x2(1)=10.5, p=.001), smoking at least one cigarette per day (52.3% vs.
21.8%, x2(1)=29.3, p<.0001), being established smokers (63.6% vs. 34.5%, x2(1)=26.0, p<.
0001), and having made at least one quit attempt, (39.7% vs. 25.2%, ¥2(1)=7.1, p=.008).
Although school attended, gender, experimenter/established smoker status, and average
number of cigarettes smoked per day were not associated with experimental condition,
slightly more women were randomized to the no genetic basis condition than the other two
experimental conditions, p=.045. Consequently, gender and recruitment location were
controlled in all analyses. The study was powered to detect a small main effect of
experimental condition (Cohen's d=0.3, equivalent to 112=.022) (Cohen, 1988).

The EFA vyielded five factors: Amount to Addiction; Can Avoid Addiction; Judgment;
Deterministic Addiction; and Agentic Quitting (see Table 1). Factor loadings and variance
accounted can be obtained from the corresponding author.

Br J Health Psychol. Author manuscript; available in PMC 2015 May 28.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Waters et al. Page 9

Main Analysis

The MANCOVA showed no significant relationship between experimental condition and
the five nicotine addiction and quitting belief subscales (Wilks' A=0.98, F(10, 620)=0.7, p=.
66, 12=.01). Because the overall MANCOVA was not significant, follow-up ANCOVAs on
each subscale were not examined (Stevens, 2002). The ANCOVAs conducted on the
remaining constructs indicated that experimental condition did not alter any of the remaining
smoking-related beliefs, cognitions, or affect (see Table 2).

We conducted four sets of supplemental analyses to examine possible moderators of the
influence of experimental condition on the outcome variables: 1) endorsement versus non-
endorsement of the belief that a genetic basis for nicotine addiction existed, 2) slight/strong
endorsement versus non-endorsement of genetic determinism, 3) at least one versus no prior
quit attempt, and 4) established versus experimenter smoker status. None of the moderators
yielded significant findings, all ps=.07-.98; all effect sizes n2=.000-.017.

Discussion

Prior research suggested that being informed of a genetic (versus non-genetic) risk for
diseases and health conditions with multiple causal factors might be associated with counter-
adaptive health cognitions (Jeong, 2007; Smerecnik et al., 2009). This study explored the
extent to which such concerns should extend to young adult smokers who read about the
discovery of a genetic basis for nicotine addiction and lung cancer. If counter-adaptive
changes occurred, it would be necessary to develop communication strategies to counteract
them. It should be noted that this study was not designed to examine actual quitting
behavior, nor do we argue that a news article reporting a genetic basis for nicotine addiction
will improve cessation outcomes. However, focusing on factors that influence whether
people even attempt to quit (i.e., beliefs, cognitions, affect) is reasonable (Ajzen, 1985;
Fiore, Jaén, Baker, & al., 2008; Fishbein, 2008; Rogers & Prentice-Dunn, 1997).

Mass media-based communications of multifactorial genetic risk information are important
because, until much more basic genomics research provides truly reliable and valid
personalized genetic and genomic tests (Collins et al., 2003; Khoury et al., 2011), the media
will be the primary source of such information for most of the lay public. Because the media
shapes public perceptions of genetics (Bates, 2005), it is important to understand whether
individuals who encounter such information experience changes in their perceptions and
attitudes that are potentially adaptive (e.g., increased acknowledgement of the addictiveness
of nicotine) or counter-adaptive (e.g., reduced perceptions of risk of negative smoking-
related outcomes). Any changes in attitudes could provide one additional element that
might, in conjunction with other intrapersonal, social, and institutional factors, prompt
changes in smoking behavior.

We found that reading a news article about a genetic basis for nicotine addiction did not
influence young adult smokers' smoking-related beliefs, cognitions, or affect. Responses
were not moderated by believing (or not believing) that there was a genetic basis for nicotine
addiction, endorsing genetic determinism, or having ever made a prior quit attempt.
Responses were also unaffected by being an established smoker versus experimenting with
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smoking. We had the statistical power to detect a small main effect (12=.022). All except
one of our observed effect sizes were much smaller, which raises doubt about the practical
importance of such differences, even if they had been found to be statistically significant.
Consequently, it seems reasonable to conclude that these results reflect an approximation of
how young adult smokers might respond to reading a news article about the genetic basis for
nicotine addiction and lung cancer.

These results contrast with published experimental and observational studies that examined
cognitive and affective responses to learning about the existence of interactions among
genes, behavior, the environment, and health (Jeong, 2007; Kaphingst et al., 2009;
Smerecnik et al., 2009; Wright et al., 2007). It is possible that this study's findings differed
from others because smokers are often reminded of the dangers of tobacco use and,
consequently, they may have been less likely to process the message in a careful and
systematic way (Slovic, 2001). Another possibility is that they responded defensively to the
information and produced counter arguments (Kessels, Ruiter, & Jansma, 2010), or did not
perceive the information to be personally relevant (Docherty et al., 2011). It could also be
that a brief news article is not sufficient to change an individual's beliefs, which may
formulate and evolve over time from a multitude of information sources. Future research
should explore these issues, as well as whether continuous inundation with the same type of
information (rather than a single encounter), or discussions generated via social interactions,
could elicit changes (Pidgeon, Kasperson, & Slovic, 2003).

Personal Genetic Testing

It is important to consider these results in the context of and in contrast to personal genetic
testing. Genetic counselors and other clinicians and researchers have worked diligently for
many years to convey personal genetic test results in a way that is meaningful and useful to
patients without producing long-lasting detrimental psychological effects like depression or
clinically-relevant levels of distress. BRCA1/2 testing is an excellent example of such
efforts (Hilgart, Coles, & Iredale, 2012; Hilgart, Hayward, Coles, & Iredale, 2012; Howard,
Balneaves, & Bottorff, 2009; Katapodi et al., 2011; Lerman, Biesecker, et al., 1997;
Schwartz et al., 2012; van Oostrom et al., 2003), which emphasize the importance of
educating patients about basic genetic information, working with patients who may have
limited numeracy and health literacy, and facilitating informed and clinically-appropriate
decision making (Portnoy, Roter, & Erby, 2010).

Whereas a BRCA and other similar high penetrance genetic variations confer an extremely
high level of risk, genetic variations that interact with behavior and other environmental
factors tend to increase risk to a lesser extent that may or may not be clinically relevant
(McBride et al., 2008). These multifactorial risks may have a more limited influence on
medical decision making and motivation to change behavior. For example, providing
personalized genetic risk results to smokers may increase perceptions of risk of developing
lung cancer (Lerman, Gold, et al., 1997), but may not motivate smoking cessation (Audrain
etal., 1997; Lipkus, McBride, Pollak, Lyna, & Bepler, 2004; Sanderson et al., 2009). The
reasons for this should be explored further.
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Viewed in this context, it is perhaps unsurprising that a single exposure to a news media
article was insufficient to change smoking-related beliefs, cognitions, and affect.
Nevertheless, the contrast between the findings of this study and the findings of work
conducted by others who also examined the influence of non-personalized genetic risk
information (i.e., informing participants about the discovery of a multifactorial risk (e.g.,
Smerecnik et al., 2009)) highlights the need for further research to determine the conditions
under which genomic information—either provided on an individual or a mass media level
—does and does not motivate attitude and behavior change (Collins et al., 2003; McBride et
al., 2008). For example, do responses vary according to whether a health hazard is perceived
to be under more (versus less) personal control (e.g., tobacco use versus breast cancer)? If
so, communications could be designed to target such beliefs.

Ethical Considerations

There may be ethical concerns surrounding research that informs the public about a
multifactorial genetic risk, whether such information is provided via the mass media in a
nonspecific manner or it is provided as a personal genetic test result. The extent of the
concern is likely proportional to the degree of genetic determinism endorsed by the target
population. Genetic determinism is by no means universal (Bates et al., 2003; Condit et al.,
2009), but studies that examine this issue should develop a debriefing process that alleviates
any potential misunderstandings. This is especially important for studies that examine
outcomes that have multiple individual and social causes, in addition to genetics (e.g.,
obesity, tobacco use).

Limitations and Future Research

It should be noted that the Cronbach alpha levels for the deterministic addiction and agentic
beliefs subscales were modest. This might have obscured effects that may have been present
in a more cohesive scale. However, sensitivity analyses found that using individual items,
rather than the subscale scores, did not alter the overall results; the overall MANCOVA
results for the effect of experimental condition on addiction and quitting beliefs remained
statistically nonsignificant.

Another factor that might limit our findings is that nicotine dependence, as measured by
time to first cigarette, was insufficiently variable to include in the models. However, our
sensitivity analyses examining differences in responding according to smoking status
(established versus experimenter) and past quit attempt alleviate these concerns somewhat.
Future work would benefit by recruiting participants with a broader range of nicotine
dependence, including those who may be interested in joining a smoking cessation program.

This study recruited college students as participants, who were younger and more educated
than smokers in the general population. Nevertheless, their vulnerability to becoming long-
term smokers, relatively lower levels of nicotine addiction, potentially long lifespan,
erroneous beliefs about the addictiveness of nicotine, and sometimes unrealistically
optimistic beliefs about quitting make young adults an ideal population to target with
tobacco control efforts (US Department of Health and Human Services, 2012). Research
should determine the extent to which the results of this study extends to young adults outside
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the university system, members of racial and ethnic minority groups, older and long-term
smokers, and those with low health literacy. The information processing and persuasion
literatures suggest that people may also respond differently based on the method of exposure
(e.g., television, newspaper, internet) and based on the source of information (e.g.,
government agency, pharmaceutical company, physician) (e.g., Chen & Chaiken, 1999).

It could also be that providing laypeople with generic genetic information, such as that
presented in this study, is not an effective strategy for changing attitudes or motivating
behavior change. Yet, at the present time, this research domain contains too many questions
that need to be addressed before stating with certainty that this is the case. Therefore,
identifying whether counter-adaptive changes in health beliefs and cognitions occur in
different populations and via different sources of multifactorial genetic risk information is
necessary to facilitate translation and dissemination of genomic risk information to the
public in a way that is both useful and meaningful to laypeople.
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