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Abstract

The Influence of Cigarette Regulatory Information
on Belief Expectancy and Value

Recent legislation has been proposed to have the United States Food and Drug
Administration (FDA) regulate tobacco products sold in the U.S. This stgdgsed the
impact of information about such regulation on young adults’ beliefs about aggarett
smoking. Non-smoking university undergraduates (n=285) were randomIpessig
receive information indicating that 1) the FDA regulates cigaretteep DA does not
regulate cigarettes; or 3) no regulatory information (control condition). Expacivalue
theory was utilized as a guide for this online, between-subjects experirsteiigl
Results indicated that participants in the non-FDA regulation condition viewdd heal
outcomes as more likely than participants in the control condition and marginally more
likely than the FDA regulation condition. The interaction between FDA expertise
perceptions and condition marginally predicted health expectancy. In addigamrt-
FDA regulation participants viewed health outcomes as worse than the contraéibcondi

Practical and theoretical contributions of this research are discussed.
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Introduction

Tobacco use is the leading cause of preventable death and disease in the United
States (U.S. Department of Health and Human Services, 2004). It is estinzdted t
440,000 Americans die each year as a result of cigarette smoking or exposure to
secondhand smoke (Centers for Disease Control and Prevention, 2005). In 2006, 20.8%
of U.S. adults were current smokers: i.e. smoking some days or every daylgamel
at least 100 cigarettes in their lives (Centers for Disease Control arehfoa, 2007).

Each day approximately 7,000 Americans initiate smoking, over three fourths of whom
are under 18 years old (Substance Abuse and Mental Health Services Adtionistr

2004). Despite the well-known negative health effects of tobacco products (U.S.
Department of Health and Human Services, 2004; U.S. Department of Health and Human
Services, 2006), there is currently no regulation of tobacco in the U.S.

To reduce the negative health consequences of cigarette smoking in the U.S.,
legislation has been proposed to give this regulatory authority to the U.S. Food and Drug
Administration (FDA). The most current legislation was introduced in the Urat&en
2007, and is titled the “Family Smoking Prevention and Tobacco Control Act” (2007).
The legislation would grant the FDA the authority to approve label statementssamct r
tobacco marketing. The act would also prohibit any flavored cigarettdstheit

exception of menthol), restrict the sale of so-called “reduced-exposurettopeoducts



(e.g., light cigarettes), and require premarket approval of new tobacco prodhects. T
legislation would require reductions in nicotine and other additives, as wellragalse
that make second-hand smoke more dangerous. A Tobacco Products Scientific Advisory
Committee within the FDA would be established to oversee the regulation ofdobacc
products.

Although this legislation has the potential to reduce the associated hazards of
tobacco in the U.S., having tobacco products regulated by the FDA may also have an
unintended, potentially detrimental effect on people’s beliefs about the héatits eff
smoking. For example, regulation may suggest to people that cigaretethbaacit
approval of the U.S. Government, and thus may not be as harmful. Prior research has
demonstrated that regulated products are rated as safer than non-regulatad produc
(Dodge & Kaufman, 2007) and, as stated by Chapman (2008), regulation may give a
“misleading message by the media that the newly regulated tobacco praductsy
‘safer” (p.73). Such a decreased sense of risk may in turn lead individualsdteiniti
increase tobacco use and may make smokers less likely to quit (Kozlowski, 2008). Such
effects of FDA regulation on people’s beliefs about cigarette smoking wowdd ha
implications for health-care research, policy, and delivery, such as thadraf
messages for encouraging smoking cessation and discouraging smoking uptake.
However, there is currently no published research assessing the impact ab tobacc
regulation on people’s smoking-related beliefs.

If FDA regulation of tobacco does reduce consumer risk perceptions regarding
cigarettes, it may be due in part to the fact that the FDA is currentlydtaste

approving food and drugs only when there is reasonable assurance that the product is safe



and effective (Food and Drug Administration Modernization Act of 1997, 1997). In
assuming the FDA is fulfilling its traditional role, consumers may condiate FDA
tobacco regulation that cigarettes must be relatively safe. Unadirsjehow tobacco
regulation influences safety perceptions also has important implicatiomad&ing
intentions and behavior. Increased perceptions of tobacco-product safety have been
shown to be associated with greater intentions to use the product (O'Connor, et al., 2007).
In addition, efforts to correct misperceptions about the safety of tobacco praducts a
associated with smokers increasing their intentions to quit smoking (ShjfRmigiteri,
Burton, Rohay, & Gitchell, 2001). The legislation for FDA tobacco regulation nsay al
have an impact on non-smokers intentions to use tobacco products. Intentions to use
tobacco may vary more among non-smokers than intentions to quit vary among smokers.
Thus, a better understanding of how regulation may impact non-smokers is important
because regulation may affect intentions to use tobacco products througkdiower
perceptions of risk.

Risk perceptions are one of many potential beliefs people may hold about tobacco
products. Individuals typically hold a collection of beliefs about any single/lmeha
(e.g., smoking causes cancer, smoking results in relaxation, smoking lceakkes
problems, etc.). An abundance of research has shown that one’s beliefs about smoking
are significant predictors of smoking intentions and behavior (Godin, Valoisg&efa
Desharnais, 1992; O'Callaghan, Callan, & Baglioni, 1999; Smith, Bean, Mitchell,
Speizer, & Fries, 2007, ter Doest, Dijkstra, Gebhardt, & Vitale, 2007). In addition,
studies have demonstrated that changes in beliefs can result in changes or behavi

(Kahle & Berman, 1979; Mahler, Kulik, Gerrard, & Gibbons, 2007). Thus, belief change



is an important mechanism to examine, as beliefs have been shown to impact behaviors.
Specifically, FDA regulation of tobacco may influence consumer behavior throug
changing beliefs about tobacco products.

Risk perceptions have typically been assessed in terms of the subjective
probability of a particular outcome. However, it is important to not only consider a
subjective estimate of the likelihood of an outcome, but also the subjective evaluation of
that outcome. Rather than focusing exclusively on risk estimates in geheral
expectancy-value approach considers both perceptions of risk and assessment of how
positive or negative outcomes are. In order to have a full understanding, it is mpmrta
consider the value of outcomes in addition to expectancy.

Essential Belief Components: Expectancy and Value

To understand beliefs, it is useful to examine two essential components:
expectancy and valuExpectancyefers to a person’s subjective probability that a
behavior will result in the achievement of some goal or specified outcome. Fgolexam
how likely it would be that cigarette smoking would cause caMaduerefers to an
individual’'s view of how positive or negative each goal or outcome is. For example, how
good or bad it would be if cancer was a result of cigarette smoking.

Theoretical approaches that combine these elements—i.e., expectancy-value
models—can provide a framework for understanding beliefs and predicting resulting
intentions and behaviors (Fishbein & Ajzen, 1975; Rosenberg, 1956). Numerous
expectancy-value models have been developed to explain phenomena such as decision
making, motivation, and attitudes (e.g., Fishbein & Ajzen, 1975; Lawler, 1968; Lewin,

1943; Rosenberg, 1956). Each of these models posits these outcomes as a product of



expectancy and value. One of the earliest expectancy-value models is Fielg Theor
which proposes that a person’s actions are determinéatd®y the product of value and
the likelihood of success or failure in reaching a desired outcome (Lewin, 1948). Whi
Lewin’s theory was broad-based in its applicability, later expectancyevabdels were
developed for more specific contexts. For example, within the organizatiotad $eth
different expectancy-value models were developed to explain workplace nootivat
(Lawler, 1968; Vroom, 1964). Other researchers have developed expectancy-value
models to explain variability in attitudes. Early research in this domain demateaisthat
expectancies and values were separate and manipulable components of attitudes
(Rosenberg, 1956). Like attitudes, beliefs cannot be fully understood withoutngxgmi
the cognitive structure which underlies them, specifically expectancy & va
Theories that include the expectancy-value distinction are useful in thattmpenents
may operate differentially to influence attitudes and subsequent behaviorst thae
most prominent expectancy-value models is the Theory of Reasoned Action (TZeA; Aj
& Fishbein, 1980; Fishbein & Ajzen, 1975).
Theory of Reasoned Action

The TRA has been used for decades to predict health behaviors in general
(Jaccard & Davidson, 1972; Jaccard, Hand, Ku, Richardson, & Abella, 1981; Umstattd &
Hallam, 2007; Williams, Anderson, & Winett, 2005) and cigarette smoking in particula
(Rogers, Deckner, & Mewborn, 1978; Sutton, Marsh, & Matheson, 1991; van Harreveld,
van der Pligt, & de Vries, 1999). In addition, the TRA can help clarify the underlying
structure of attitudes: namely, beliefs about an outcomé¢handassociated expectancies

and values.



The TRA proposes that attitudes are made up of a set of people’s beliefs about a
behavior, or a belief structure. Beliefs are represented as positive esteohnegative
outcomes associated with engaging in a particular behavior. For example, atugdivi
may hold a positive belief such as ‘smoking helps me relax’ and also hold a negative
belief such as ‘smoking is bad for my health.” Each belief is associated with an
expectancy component (the behavior leads to specific outcomes) and a value component
(evaluation of the outcomes). The TRA proposes that there is a causal link between the
expectancies and values associated with these beliefs and attitudestthedrdhavior
(Fishbein & Ajzen, 1975).

The expectancy-value aspect of the TRA can be expressed in the following

equation:
A= X gv;

An attitude (A) is the summed product of expectancy (e) and value (@xébrpotential
outcome of engaging in the attitude-relevant behavior (Fishbein & Ajzen, 1975).
Therefore, the TRA predicts that changes which occur in the expectancy cotpone
value component, or both, can result in attitude change (Fishbein & Ajzen, 1981). In the
full TRA framework, attitudes are used to predict intentions (i.e., a persgpéctation
of performing a behavior). These intentions, in turn, predict behavior. So, at the most
fundamental level, behavior is a function of a person’s collection of belief axoees
and values (Figure 1).

Given that beliefs are fundamental to attitude formation (and ultimatelyioeha
it is important to understand factors that influence these beliefs. Individuald@diefs

that reflect the things that they experience, including information (Fishbgjzeh,



1975). Within the expectancy-value framework, a message can have an impact on an
attitude because it influences perceptions of expectancy and/or value (fri&hgeen,
1981). While the TRA explains how expectancy and value influence and predict attitudes,
there is no clear explanation of how these two constructs may be influenced. The prese
study will address this gap in the literature by examining how information &bt
tobacco regulation will affect participants’ tobacco-related expeiga and values.
Differential Effects of Regulation: Expectancy vs. Value

Although both are fundamental components of beliefs, people’s expectancies and
values regarding cigarette smoking may be differentially affectedidyrEgulation of
tobacco. For instance, changes in one’s expectancy of an outcome assodiated wit
smoking will not necessarily correspond with changes in how positive or negative tha
outcome is viewed. Regulation is unlikely to changectirgentof beliefs that people
hold about the outcomes of smoking because these outcomes are generally known
(Tuakli, Smith, & Heaton, 1990).

Expectancies Because regulation is likely to be viewed as a means of reducing
the odds of experiencing negative outcomes associated with tobacco use, ittisexpe
that individuals given information that cigarettes are regulated will réport
expectancies of negative outcomes.contrast, providing individuals with information
that cigarettes amot regulated is expected to lead people to believe that negative

outcomes are more likely.

! Because the focus of regulation is on reductionefative outcomes, we do not consider the effect o
regulation on positive outcomes. Products thategelated are thought to be controlled for heatith a
safety reasons in order to protect consumers fregativehealth outcomes. Therefore, beliefs about the
advantages of smoking should not be influencedfyrination regarding FDA regulation
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Values. While regulation information is predicted to influence expectancy
ratings, the value component is not expected to change. How positive or negative a
smoking consequence is to an individual should remain unchanged, for these beliefs
should be more firmly established in people’s minds. In addition, value ratings are
directly linked only to the outcome, rather than the product that caused the outcome. For
example, how positive or negative one rates the outcome of cancer is independent of
regulation information and is only tied to the outcome (in this case canceryisBeca
regulation is tied to the product and the product is not directly related to the value
associated with the outcome, this component of the belief structure should remain
unchanged.

Health vs. Non-Health Outcomes

Some of the negative outcomes of smoking cigarettes are related spgdibicall
negative health consequences of smoking (e.g., “smoking causes lung cavicenggs
other negative outcomes are non-hegdthted (e.g., “smoking makes my breath smell
bad”) (Hanson, 1999). The most prominent negative outcomes associated withecigarett
smoking are health related. Individuals commonly (and correctly) assoeigagéive
health effects with smoking (Tuakli et al., 1990). Providing individuals with ird&ion
that the FDA regulates cigarettes should result in lower expectatimgysréor negative
health outcomes than those who are given information that the FDA does not regulate
cigarettes. Conversely, information about regulation is not expected to have anampact
expectancy ratings associated witin-healthrelated disadvantages of smoking, such as

smoking results in unpleasant odor. Regulation is associated with protection and implies



safeguards against negative health outcomes, but not necessarily negativeoutcome
unrelated to health.
Perceptions of FDA Expertise

The FDA will be responsible for the oversight of tobacco products under the
pending legislation. Perception of FDA expertise may have implications for how
individuals interpret regulation information. Whether consumers think that the $DA i
knowledgeable, able, competent, and qualified to regulate tobacco will likelgmnct
the relationship between regulation information and negative health outcome egpecta
ratings. If perceived FDA expertise is high, the effect of regulationnregtion will be
stronger than if perceived FDA expertise is low.

Research has examined how characteristics of government sources influence
consumers (Bates, Romina, Ahmed, & Hopson, 2006; Guttman, Boccher-Lattimore, &
Salmon, 1998; Guttman & Peleg, 2003; Hyland & Birrell, 1979). This research suggests
government credibility, or perceptions of trustworthiness and expertise, plays an
important role in communicating health information and individual’s willingness to
accept these messages (Guttman, et al., 1998). Additionally, existing knowledge or
perceptions about the FDA may influence how regulation information is processed
(Cacioppo, Petty, & Sidera, 1982). Studies have shown that there is generally a lack of
trust in the government (Chanley, Rudolph, & Rahn, 2000; Keele, 2007). In particular,
the FDA has come under recent criticism, specifically in the area gfodersight.
Individuals may associate the FDA with poor capabilities which could lead corsstoner
have low perceptions of FDA expertise, which may in turn make people skeptical about

the FDA’s ability to regulate tobacco. This is an important factor to examthe



context of the current study because regulation will be attributed to this geardrnm
source.

It is predicted that perceptions of FDA expertise will moderate theomtaip
between information about FDA regulation and a person’s expectancy ratimggabive
health outcomes. High FDA expertise will buffer the relationship between FDA
regulation information and expectancies about negative health outcomes. When
individuals are informed that the FDA regulates cigarettes, those who tieif>tA has
high expertise will have lower expectancy ratings for negative healtbroes than those
who think the FDA has little expertise. Those who think the FDA is expert with regards
to cigarette regulation may think that FDA regulation makes cigarettesutarly safe.
When individuals are informed that the FDA does not regulate cigarettes, those who think
the FDA has high expertise will have higher expectancy ratings fatiaedealth
outcomes than those who think the FDA has little expertise. Those who think the
expertise of the FDA is high may think that no FDA regulation makes cigarettes
particularly dangerous. Expectancies of negative health outcomes for those whe beli
the FDA has low expertise should not be affected by regulation information. These
individuals do not believe the FDA is competent to regulate and therefore regulgition w
not result in a safer product (and no regulation will not make the product any more unsafe
than it already is).

Present Study

This study will investigate how information regarding FDA regulation of

cigarettes impacts individuals’ expectancies and values about the negatoeaexsitc

associated with cigarette smoking. Although tobacco regulation has been dropmose
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empirical studies have examined how information about regulation will berieted
and understood by the public. Given pending legislation for FDA regulation of tobacco,
examination of the effects of regulation on consumer beliefs may have important
implications for public health. The regulation of cigarettes may greafigctrthe
initiation or progression of smoking for adolescents and young adults who are&t most a
risk for smoking uptake. Although about one third of regular smokers begin before the
age of 18, 11% of smokers report trying cigarettes for the first time afieral8 of age
(Everett, et al., 1999). In addition, 19% of college student smokers advance from
occasional to daily smoking (Wechsler, Rigotti, Gledhill-Hoyt, & Lee, 1988 study
will recruit a sample of non-smoking university undergraduates.

A between-subjects experimental design will be utilized to isolateffénaeof
FDA regulation on beliefs about cigarette smoking. The experimental maropslatill
be embedded in a description of a new cigarette productDAeegulationcondition
will state that the FDA regulates cigarette products.ridreFDA regulatiorcondition
will state that the FDA does not regulate cigarette products (whichtsefibat is true,
but is not labeled as such). Temntrol condition will have no information about FDA
regulation, which will reflect the current standard in the U.S.
The following hypotheses will be tested:
1a) Participants in th&DA regulationcondition will havdower expectancy ratings for
negative health outcomes of cigarette smoking than those cotiw! condition.
1b) Participants in thaon-FDA regulatiorcondition will havehigherexpectancy ratings
for negative health outcomes of cigarette smoking than those @otitr®| condition

1c) Participants in th&DA regulationcondition will havdower expectancyatings for

11



negative health outcomes of cigarette smoking than those mothEDA regulation
condition.

2) The effect of FDA regulation on health expectancy will be greater amongjemts

who view the FDA as having more expertise than those who view the FDA as hasing les
expertise.

3) FDA regulation information will havao effecon thevalueparticipants’ place on the
negative health outcomes cigarette smoking.

4) FDA regulation information will havao effecton participantséxpectanciesegarding
thenon-health outcome®lated to cigarette smoking.

5) FDA regulation information will havao effecton thevalueparticipants’ place on the

non-health outcomeawlated to cigarette smoking.
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Method

Participants

The sample for this study was non-smoking university students (those who
reported not having smoked 100 cigarettes in their lifetime). Participargs@cuited
through The George Washington University Psychology Department subjecBpsed
on medium effect size {£.25), an alpha of .05, and power of .80, a power analysis
indicated that 269 were needed for this research. Of 292 initial participanig)six
indicated smoking 100 or more cigarettes in their life and one who was missangndat
all key variables were eliminated from the study, resulting in a fimapkasize of 285.
Approximately 74% were female. The mean age was 18.89 (SD=1.26). Approyimatel
50% were freshmen, 26% sophomores, 15% juniors, and 9% seniors. Approximately
71% identified as White, 8% African American, 11% Asian, 5% Latino, 3% Middle
Eastern, and 2% other.
Design and Procedure

Students enrolled in introductory psychology courses had the option to sign up for
the study through the Psychology Research Sign-Up website. Recruitmemaitidor
stated that the study was enrolling non-smokers only, which was verified through a
guestion in the study. Once enrolled, participants were directed to a datao®llection

website on Survey Monkey. Research utilizing the web has shown that results are
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consistent with findings obtained using traditional methods (For a review seed;osl
Vazire, Srivastava, & John, 2004).

Participants indicated their consent to participate by clicking on the apgieopri
icon and were directed to the survey. They completed items assessing peragptions
FDA expertise. Participants then received a description of a new cigérettger story
stated the following:

On the next screen you will see a description for a new cigarette product. The

description for the product is in plain text to avoid influencing your opinions

about the product. The name of the product has also been removed for this

reason. After seeing the description of the new cigarette, you will be asked a

series of questions.

This study utilized a between-subjects design to test the effects of [gDktren
on beliefs about smoking. Disclaimers about FDA regulation of cigarettes were
embedded in the cigarette description to test the effect of regulation on beliefs.
Participants were randomly assigned to one of three conditions: 1) FDA rmegulat
information; 2) non-FDA regulation information; or 3) no information (control). In the
FDA regulationcondition, participants received information that the FDA will regulate
the product. In theon-FDA regulatiorcondition, participants received information that
the FDA will not regulate the product. In thentrol condition, participants received the
cigarette description without any information about regulation. Manipulatiosasuc
these have been used in past studies examining the effects of regulation&Dodge
Kaufman, 2007). The product descriptions used for the current study are shown in

Appendix A.
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Following the description, participants received a manipulation check which
assessed if they remembered the claim on the description. Nineteen padiceparted
the incorrect manipulation in the check; however follow-up analyses showed that these
participants were not significantly different on outcome variables from thbsemarked
the correct statement and effect sizes were comparable when thespgdst were
taken out of the analysis. A questionnaire assessed the primary dependdhesari
expectancy beliefs and value beliefs. The last set of questions assesegoagéic
variables which included a measure of past smoking behavior. All measures ideihe or
that they appeared for participants are shown in Appendix B. Following completion of
these measures, participants were debriefed (Appendix C).

Measures

Pilot Study.In order to create the expectancy and value belief measures for the
current study, a pilot study was conducted using an open-ended elicitation task
recommended by Ajzen and Fishbein (1980). This pilot test solicited saliens ladlaait
the disadvantages of smoking the cigarettes in the description. Thirty-nineno&ars
from The George Washington University psychology subject pool were recruitiuisfor
pilot study. After reading the description of the cigarette (see the contrdition in
Appendix A), participants were asked,

“What would be the disadvantages if you were to regularly smoke the

cigarette that was described? Please list the disadvantages, one per line. It

is not necessary to list 10. Just list those disadvantages that come to mind.”
Sixteen disadvantage categories were created from the data collBatedesearchers

coded the data and there was 96% agreement and discrepancies were discussed and
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resolved. In total, 162 disadvantages of smoking the cigarettes in the descripgon wer
listed. Proportions for each category were calculated. Fishbein and Ajzen (19¥) ar
that a person’s attitude is determined by a limited number of salient ibh&fsvhen
arranged hierarchically by probabilities, the first 5-9 salient bediefsufficient. Seven
salient disadvantages were retained for the current study. Of the 16 disadvantage
categories, eight categories were dropped due to low frequency in additioraihéne
category. Of the seven disadvantage categories, five appear spgdiiedth related
(respiratory, teeth harm, lung cancer, cancer, and general health) and twonappear
health related (smell and expensive). Expectancy and value measuresatse loased
on these beliefs.

ExpectancyParticipants were asked to indicate the subjective probability that
smoking the cigarettes in the description would result in the outcomes that astre m
commonly listed in the pilot study with the following question, “How likely do you think
it is that smoking the cigarettes described will (specific outconfeg¢®ponse options
ranged from 0 to 9. Above the numbers 0, 3, 6, and 9 were the labels “not at all likely,”
“somewhat likely,” “quite likely” and “extremely likely” respectivelA five-item
expectancy health scale was created from the following beliefs: tespireeth harm,
lung cancer, cancer, and general heaith.02). A two item expectancy non-health scale
was created from the following beliefs: smell and expensiwé0).

Examination of the expectancy health (Kurtosis=5.62, Skewness=-1.95) and non-
health (Kurtosis= 4.57, Skewness=-1.83) scales revealed that each were non-ndrmal a
positively skewed in that smoking outcomes were seen as extremely likeas

determined that a median split was the best way to resolve this issue. MagCall
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Zhang, Preacher, and Rucker (2002) suggest that when the distribution of a variable is
highly skewed and there are a large number of observations at the most extrenos sc

the distribution, dichotomization at the median of the variable is warrantectifpzants

who scored below the median (7.80) on the expectancy health scale were recoded as ‘1’
and those at or above the median were recoded as ‘2’. Participants who scored below the
median (8.00) on the expectancy non-health scale were recoded as ‘1’ and those at or
above the median were recoded as ‘2'.

Value For each belief, participants reported how positive or negative they viewed
each outcome of cigarette smoking. These questions asked, “How good or bad would it
be if (specific outcome) was a result of smoking the cigarettes descriRedfbdnse
options included “extremely bad,” “very bad,” “moderately bad,” slightly,baeither
bad nor good,” slightly good,” “moderately good,” “very good” and “extremely goad.”
five-item value health scale was created from the following beliefsira¢sry, teeth
harm, lung cancer, cancer, and general headt9(). A two item value non-health scale
was created from the following beliefs: smell and expensivelf).

Examination of the value health (Kurtosis=11.07, Skewness=3.11) and non-health
(Kurtosis=1.26, Skewness=.96) scales revealed that each were non-normajativet Iye
skewed in that smoking outcomes were seen as extremely bad. Again, thesohasd
using a median split (MacCallum et al., 2002). Participants who scored below tlzamedi
(1.20) on the value health scale were recoded as ‘1’ and those at or above the median
were recoded as ‘2’. Participants who scored at or below the median (2.50) on the value

non-health scale were recoded as ‘1’ and those above the median were recoded as ‘2’.
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FDA Expertise Four semantic differential items assessed perceptions of the FDA
including if the FDA is competent, expert, knowledgeable, and qualified to regulat
cigarettes. A scale, FDA expertise, was created from these fowr ({ferB87). FDA
expertise was recoded into a dichotomous variable: those with perception of high FDA
expertise above the mean (n=151) and those with perception of low FDA expeotise at
below the mean (n=134). Prior research has shown that the optimal design fangletect
interactions with ANOVA is using the extreme scores in the distribulitaC(elland and
Judd, 1993), although participants from the middle of the distribution were retained in the
current study.

Manipulation CheckAfter reading the cigarette description, participants were
asked to check off which disclaimer (if any) was present on the descriptighdiaead.

Demographic InformatiorParticipants were asked to report their sex, year in
school, race, and age. The analyses for this study were limited to never smatkerse or
who report not having smoked at least 100 cigarettes in their life.

Data Analysis

Preliminary analyses consisted of generating descriptive informatiatl study
variables and assessing normality of the data. Demographics weskataalwith
variables of interest to determine if they should be included as covariates inithe ma
analyses. Cronbach’s alphas for scales and intercorrelations amongudginastables
were calculated.

Hypothesis 1a, 1b, and 1c were assessed using independent samples t-test.
Hypothesis 1a tested if tlDA regulationmean expectancy rating of negative health

outcomes was statistically significantly different from tle&trol condition. Hypothesis
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1b tested if th@on-FDA regulatiormeanexpectancy rating for negative health outcomes
was statistically significantly different from tleentrol condition. Hypothesis 1c tested if
the FDA regulationmeanexpectancy rating for negative health outcomes was
statistically significantly different from theon-FDA regulatiorcondition. Hypothesis 2
tested if FDA expertise moderates the relationship between FDA tiegulE#ormation

and expectancies of negative outcomes with ANOVA. Hypotheses 3, 4, and 5 were
assessed using a series of independent samples t-tests, which testedttreséyphat
mean ratings of the value of negative health outcomes, expectancy of non-health
outcomes, and the value of non-health outcomes did not statistically signifidédety

between conditions.
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Results
Preliminary Analyses

Means and standard deviations for study variables are shown in Table 1. Mean
FDA expertise was at approximately the midpoint of the scale. In gepartétjpants
had high expectancies of negative outcomes of cigarette use, and they believed thes
outcomes to be bad. The correlation matrix shown in Table 2 shows the relationships
between the expectancy belief items. These items were positively arfttargly
correlated with each other. The correlation matrix shown in Table 3 shows the
relationships between the value belief items. These items were positivelpastitally
significantly correlated with each other.

The correlations between the study scales created for health and non-health
expectancies and values as well as FDA expertise are shown in Table 4. Tiharkal
non-health expectancy scales were positively and significantly retagath other, as
were the health and non-health value scales. Expectancy and value scalesgagvely
and significantly related to each other, in that outcomes that were ratad agie also
rated as more likely to occur. No demographic variables were significamtiglated
with the expectancy or value scales. Means and standard deviations for medidaundsplit s
scales by condition are shown in Table 5. Analyses assessing the differetiness of

means are discussed below.
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The Effect of Regulation Information on Health Outcome Expectancy

FDA Regulation vs. Controllhe mean health expectancy ratings of the FDA
regulation and control conditions were not statistically significantledbfit p=.83).

Non-FDA Regulation vs. Contralhe mean health expectancy rating of the non-
FDA regulation condition was significantly higher than the control condition
(t(186)=1.63, one-taileg=.05).

FDA Regulation vs. Non-FDA Regulatiarhe mean health expectancy rating in
the FDA regulation condition was marginally lower than the non-FDA regulati
condition (t(183)=-1.41, one-tailg®.08). Results of these analyses are shown in Figure
2.

Moderating Effect of Perceived FDA Expertise

An ANOVA was conducted in order to test if FDA expertise moderated the
relationship between FDA regulation information and health expectancysating
results of this analysis are shown in Table 6. The overall model was marginally
significant (F(5)=2.05p=.07) and accounted for 3.6% of the variance in health
expectancy. The main effect of FDA expertise was non-signifipei2?), but its
moderating effect on regulation information was marginally signifigart@6); higher
perceived expertise increased the impact of regulation information on peamt&i
expectations of negative health outcomes of cigarette use. Figure 3 shovesiltisfae
the moderation analysis. Among those in the FDA regulation condition, health
expectancies go down with high levels of FDA expertise. Conversely, amongrthbse

non-FDA regulation condition, health expectancies go up with high levels of FDA
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expertise. The control condition trend line follows similarly, however is nottasnes
with higher health expectancies at high levels of FDA expertise.
The Effect of Regulation Information on Health Outcome Value

FDA Regulation vs. Control’he mean health value ratings of the FDA regulation
and the control conditions were not statistically significantly diffenent30).

Non-FDA Regulation vs. Contralhe mean health value rating of the non-FDA
regulation condition was lower than the control condition. Results of the independent
samples t-test assessing the difference of these value ratings avgneatty statistically
significant (t(188) = -1.60, one-tailep=.06).

FDA Regulation vs. Non-FDA Regulatiarhe mean health value ratings of the
FDA regulation and non-FDA regulation conditions were not statistically gignify
different =.47). Results of these analyses are shown in Figure 4.

The Effect of Regulation Information on Non-Health Outcome Expectancy and Value

FDA Regulation vs. Controllhe mean non-health expectancy ratings of the FDA
regulation and the control conditions were not significantly diffeqgn86), nor were
non-health value ratingp<£.57).

Non-FDA Regulation vs. Contralhe mean non-health expectancy ratings of the
non-FDA regulation and the control conditions were not statistically signifjca
different =.54), nor were non-health value ratings.{79).

FDA Regulation vs. Non-FDA Regulatidrhe mean non-health expectancy
ratings of the FDA regulation and non-FDA regulation conditions were not stlhstic

significantly different p=.43), nor were non-health value ratings.{77).
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Discussion

Telling non-smokers that cigarettes amd regulated by the FDA led to higher
perceived likelihood of negative health outcomes than telling them either notioag a
regulation or that cigarettes were regulated. Also, participants in tregalation
condition rated health outcomes as worse than the control condition. Informing
individuals that cigarettes are FDA regulated did not appear to influgpeetancy or
value in relation to the control condition. These results suggest that non-smokers
perceive that cigarettes are more dangerous when they are notaggulat

FDA non-regulation information may have influenced expectancy of health
outcomes because individuals interpret no regulation as a warning, leading to worry
about the health effects. In addition, when individuals are explicitly told thatighao
regulation and they believe tobaamaghtto be regulated, health outcomes will be
perceived as more likely. Results of this study indicate that if individudiad¢@urate
knowledge regarding the lack of regulation of cigarettes, they would perceavieeg
health outcomes as more likely than those not knowledgeable about regulation.
Unfortunately, this is not the situation under the pending legislation for regulation and
results showed that regulation information leads to perceptions of cigaretigsaker

than the no regulation condition.
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Informing non-smokers that cigarettes actregulated marginally influenced not
only their expectancies of negative health outcomes, but also the value of thesgesutc
This unexpected finding indicated that participants in the non-regulation conditi
perceived health outcomes as being worse than those in the control condition. Perhaps
telling individuals that there is no regulation of cigarettes triggers pevosif more
severe outcomes from smoking. Additionally, informing non-smokers that there is a lack
of regulation may be interpreted as a warning of the magnitude of dangeratassoci
with smoking. Further research is warranted to better understand this relg@tionshi
between regulation information and health outcome value.

Greater perceived FDA expertise marginally strengthened the effesgulation
information on health-outcome expectancies. Thus, health-related expestance less
affected by regulation information among non-smokers who believed that the FE5A is |
competent. In particular, participants who were told there was no FDA tiegudad
thought the FDA had more expertise believed cigarettes were more likglydioce
negative health outcomes. This study sample had about an equal number of participants
perceiving the FDA as expert or not expert to regulate cigarettes.Mdnwiee U.S.
population’s perception of FDA expertise in the domain of cigarette regulation is
unknown. According to the study results, if perception of FDA expertise is ggrieva]l
then regulation should have a lesser impact on health outcome expectancies. However, if
perception of FDA expertise is generally high in the U.S., then regulatiohavdl a
significant impact on health outcome expectancies, especially among thoseliev® be

there is no regulation. The results of this study indicate that perceptibDAadxpertise
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are pertinent when considering how regulation will impact non-smokers’ heatttmoait
expectancies.

While it was predicted that those in the FDA regulation condition would rate
health outcomes as less likely than the control condition (which reflects tleatcurr
regulatory climate), there were no significant differences in healtrcepy. It may be
that non-smokers simply do not believe that regulation of cigarettes will thakeany
safer. Or, this may indicate that individuals may be under the assumptiorgtratteis
are currently regulated. This would essentially equate the FDA-regukatd control
conditions. In this study more than half (~56%) of participants reported (prior to the
manipulation) that the FDA regulates cigarettes, which is consisténawiationally
representative study of smokers which found that approximately 54% believesiteiga
are evaluated for safety by the FDA (Kaufman et al., 2009). This null fimgldhcates
that when cigarettes do come under FDA regulation, informing non-smokers that
cigarettes are regulated should not have a substantial impact on health outcome
expectancy or value. Making tobacco regulation salient to individuals (the FDA
regulation condition) in the experimental environment may be similar to the flood of
media messages the public will receive once the legislation is passddfaegulation
of tobacco. According to the results of this study, explicit messages abolatien
should not impact expectancy or value ratings. However, it may be that the ensasur
of expectancy beliefs may not have accounted for differences ingrasges.
Measurement of risk is varied and complex (Slovic, 2000), thus future studies should
explore if differences between FDA-regulation and no information may efien risk

is measured in other ways. A within-subjects design could also reveal potential
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distinctions that people make when told a product is regulated versus told nothing about
regulation.

Alternatively, if a majority of individuals think that cigarettes aready
regulated, or regulation is not salient to them, when FDA regulation is enaesed t
individuals will come to know that cigarettes were piaviouslyregulated. This shift
may lead people to believe cigarettes under regulation must be safer thaetbay the
past. Although the current study explicitly stated that the product would be esgoiat
the FDA, perceptions in the actual regulated environment may sway moregecahly.

There are numerous ways to potentially counteract the effects of regulation
messages. The “Family Smoking Prevention and Tobacco Control Act” (2007) contains
provisions for strengthening health warnings on tobacco product packaging. These
messages may neutralize the effects of regulation messages bycreqthe dangers of
smoking. The legislation also prohibits tobacco companies from making cleams t
products are regulated by the FDA, including any misleading statemeuitstiaé
harmfulness of a product (Amendment of Section 103, Family Smoking Prevention and
Tobacco Control Act, 2007). While the tobacco companies will not be allowed to convey
a message about regulation, the media will be communicating this to thegnblic
could be beneficial to instruct the media on how to do this. This may include informing
the public that the term ‘regulation’ in the context of tobacewmiTomparable to other
product oversight or safety testing (e.g., drugs, medical devices) butthethrbacco

regulation applies to product testing and standards. A simple message such as
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“Regulation# Safe” could be used to express this. The media’s accurate portrayal of
tobacco regulation may offset the effects of regulation. Further reéssareeded to
examine what messages will be most effective to counteract thesedfeegulation.
These results are not only relevant to informing policy, but also support the
expectancy-value approach to understanding the impact of regulatory information on
people’s perceptions and potentially their behaviors. According to the TRA feélatsedf
information on a person’s attitude can only be understood if the influence of the
information on a person’s belief structure are known (Fishbein and Ajzen, 1975),
however this is seldom tested. Often, a general measure of attitude towakasgsis
used without measuring the underlying belief structure (Godin, et al., 1992laQ!@ea,
et al., 1999; Smith, et al., 2007; ter Doest, et al., 2007). This study demonstrated that
providing information about regulation has a causal effect on individual’'s heak beli
expectancy and value. Furthermore, belief expectancies and values aradeddge
influenced by cigarette regulation information. This provides guidance for fstunlees
to measure these aspects of attitude (expectancy and value) sgpdrateexamining
informational influence on attitude. A better understanding of the belief stelantidr
how information may influence these components will help to improve interventions to
reduce cigarette smoking.
The results of this study make contributions to prospective public policy for
regulation of tobacco and offer interesting directions for future reseamiybothere
are several limitations that should be acknowledged. First, while this studgdiiibung
adult non-smoking university students, future studies should examine how regulation

information may influence risk perceptions in other populations (e.g., smokers and
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adolescents). A cross-sectional nationally representative study foursdnibleers who
believe cigarettes are evaluated for safety by the FDA believesitseaii smoking are
less than those who believe cigarettes are not evaluated (Kaufman et al.,R0€8r
research is needed to determinedaesalrelationship of regulation on risk perception
among smokers to help inform and develop smoking cessation interventions.
Understanding how regulation information may change beliefs leading to inteatidns
behavior (both smoking cessation and initiation) is an important area for fesaarch.

A second limitation is that the term ‘regulation’ was not defined for the
participants in the study, leaving this term open to interpretation. It iy ttkal when
regulation of tobacco takes effect, individuals will interpret what this meahgir own
way. However the question remains: What does regulation mean to people?r&here a
varying degrees of regulation, from the regulation of product marketing teghkation
of controlled substances. Future research should explore both how people interpret
tobacco regulation and how, when regulation is defined, it will impact perceptiakof ri

A third limitation is generalizing these results and determining letevant they
are to a regulated environment. While this study was able to determine odieféeat,
there are numerous other factors (e.g., family history of smoking relateakd] the
Surgeon General’s warning, etc.) that should be taken into account when determining
how individuals determine the risks of smoking. It is important to consider that, with suc
a subtle manipulation in a web-based context, it is likely that the effecgudétion
information could have an even larger effect outside of the experimental envitodme

fourth limitation is the results were marginally significant or null, iatiieg that Type I
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error could be a factor. There was an emerging pattern for the no regutatchtion, so
an increase of power may help to better determine the effects of regulat

Finally, it is important to note the many ways risk perception may be mdasure
Future studies should explore other measurements of risk in order to determine how
regulation may influence perception. This study examined one aspect of the TieA; bel
expectancy and value. More components of this model should be measured in order to
determine the influence of information on smoking behavior. While the dangers of
smoking are well documented, this study demonstrates that regulation informagion ma
influence individuals’ perceptions of health outcome expectancy and value. Though this
study centered on these two components of attitude, according to TRA, changes caus
by regulation could have lasting effects on public health through attitudes amibbaha

intentions.
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Appendices
Appendix A
Product Descriptions

FDA Requlation

A new cigarette* will be available on the market across the United Statesiaeth.
This cigarette is made using the finest, premium-grade tobacco speeiatlied by
tobacco leaf experts. With a unique blend of flue-cured, burley and exotic tobaccos,

nothing tastes like this product- making it a unique and great tasting @garett

The technology of the innovative filter offers a smooth taste and slow burn, making the
cigarette last longer than all other products. This new cigarette oféersymn quality
combined with smooth smoking satisfaction. Discover the fresh and exciting dfavor

this new cigarette, available nationwide next month.

*This new cigarette will be regulated by the United States Food and Drughstiraiion

(FDA).

Non-FDA Requlation

A new cigarette* will be available on the market across the United Statesiaeth.
This cigarette is made using the finest, premium-grade tobacco speeiatiied by
tobacco leaf experts. With a unique blend of flue-cured, burley and exotic tobaccos,

nothing tastes like this product- making it a unique and great tasting tegaret

The technology of the innovative filter offers a smooth taste and slow burn, making the

cigarette last longer than all other products. This new cigarette oféarsym quality
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combined with smooth smoking satisfaction. Discover the fresh and exciting dfavor

this new cigarette, available nationwide next month.

*This new cigarette will not be regulated by the United States Food and Drug

Administration (FDA).

Control Condition

A new cigarette will be available on the market across the United Statanaeth. This
cigarette is made using the finest, premium-grade tobacco speciatitedddy tobacco
leaf experts. With a unique blend of flue-cured, burley and exotic tobaccos, nothiag taste

like this product- making it a unique and great tasting cigarette.

The technology of the innovative filter offers a smooth taste and slow burn, making the
cigarette last longer than all other products. This new cigarette oféarsym quality
combined with smooth smoking satisfaction. Discover the fresh and exciting dfavor

this new cigarette, available nationwide next month.
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Appendix B

Measures

Expertise

When it comes to the FDA's ability to regulate cigarettes, the FDA is

Not at all Competent : : : : : : Extremely Competent
Not at all Expert : : : : : : Extremely Expert
Not at all Knowledgeable : : : : : : Extremely

Knowledgeable

Not at all Qualified : : : : : : Extremely Qualified

M anipulation Check

Please check the disclaimer that was present on the description you just read:
This new cigarette will be regulated by the United States Food and Drug
Administration
(FDA).

This new cigarette will not be regulated by the United States Food and Drug
Administration (FDA).

There was no claim on the description | just read.

Expectancy Bdliefs

1. How likely do you think it is that smoking the cigarettes described will result i
smelling bad (such as one’s clothes, breath, etc.)?
0 1 2 3 4 5 6 7 8 9
not at all somewhat quite extremely
likely likely likely likely
2. How likely do you think it is that smoking the cigarettes described will result i
respiratory problems (such as coughing, shortness of breath, asthma, etc.)?
0 1 2 3 4 5 6 7 8 9
not at all somewhat quite extremely

likely likely likely likely
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3. How likely do you think it is that smoking the cigarettes described will reshtirim
to one’s teeth (such as discoloration, rotting, etc.)?

0 1 2 3 4 5 6 7 8 9
not at all somewhat quite extremely
likely likely likely likely

4. How likely do you think it is that smoking the cigarettes described will be expénsi

0 1 2 3 4 5 6 7 8 9
not at all somewhat quite extremely
likely likely likely likely

5. How likely do you think it is that smoking the cigarettes described will resluhg
cancer?

0 1 2 3 4 5 6 7 8 9
not at all somewhat quite extremely
likely likely likely likely
6. How likely do you think it is that smoking the cigarettes described will resaéncer,
other than lung cancer?
0 1 2 3 4 5 6 7 8 9
not at all somewhat quite extremely
likely likely likely likely
7. How likely do you think it is that smoking the cigarettes described will resather
health problems?
0 1 2 3 4 5 6 7 8 9

not at all somewhat quite extremely
likely likely likely likely
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Value Beliefs
1. How good or bad would it be if smelling bad (including one’s clothes, breath, etc.) was

a result of smoking the cigarettes described?

extremely very moderately slightly ther slightly moderately very extrdme
bad bad bad bad bad good good  goodjood
nor good

2. How good or bad would it be if respiratory problems (such as coughing, shortness of

breath, asthma, etc.) were a result of smoking the cigarettes described?

extremely very moderately slightly ther slightly moderately very extrdme
bad bad bad bad bad good good goodjood
nor good

3. How good or bad would it be if harm to one’s teeth (such as discoloration and rotting)

was a result of smoking the cigarettes described?

extremely very moderately slightly ther slightly moderately very extrdyne
bad bad bad bad bad good good  goodjood
nor good

4. How good or bad would it be if smoking the cigarettes described was expensive?

extremely very moderately slightly ther slightly moderately very extrdyne
bad bad bad bad bad good good goodjood
nor good

5. How good or bad would it be if lung cancer was a result of smoking the cigarettes
described?

extremely very moderately slightly ther slightly moderately very extrdyne
bad bad bad bad bad good good goodjood
nor good

6. How good or bad would it be if cancer, other than lung cancer, was a result of smoking

the cigarettes described?

extremely very moderately slightly ther slightly moderately very extrdyne
bad bad bad bad bad good good goodjood
nor good
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7. How good or bad would it be if other health problems were a result of smoking the

cigarettes described?

extremely very moderately slightly ther slightly moderately very extrdme
bad bad bad bad bad good good  goodjood
nor good

Per sonal I nfor mation

Instructions: It is essential to the scientific integrity of this stilndy you answer the
following questions honestly. You will receive credit for your participatiomis study
regardless of your answers. We appreciate your honesty.

Have you smoked at least 100 cigarettes in your entire life? (Note: 100 teigaret
approximately 5 packs in the United States)

____Yes

___No

What is your gender? male female

What is your year in school?
freshman sophomore junior senior
Other (specify):

Which of the following best describes your racial/ ethnic background?

African American or Black Asian
Latino or Hispanic White or Caucasian
Middle Eastern Native American or American Indian

Other (please specify):

What is your age? years
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Appendix C
Debriefing Information
Thank you for having participated in this research study. There is informabom the

study and its purpose that we would like to share with you.

The purpose of this study was to better understand how cigarette regulatiomcaflue
consumer’s beliefs about cigarettes. There were several differemngeos$ the
advertisements. Each of the versions allowed us to examine how FDA regulation
influences beliefs about cigarettes. Currently, there is no regulation of tobadcetsr

in the U.S.

Your participation in this study will help us further our understanding of consumer

knowledge and perceptions of regulations of cigarettes.

One of the reasons we have done this study with college students is because some begin
smoking while in college and the tobacco companies often target advertisements at
college students. Cigarettes are highly addicting and quitting smokingasnekjr
challenging. So we feel it is important that college students be awarénbbthey are

being targeted by tobacco companies and that avoiding smoking is very important.

If you have any questions about the study or wish to discuss the study in more detail,
please feel free to contact Annette Kaufman during the workday at 202-994-3984.

Thank you!
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Table 1. Variable Scale Means and Standard Deviations

Measure (n) M (SD) Range
FDA Expertise 3.97 (1.32) 1-7
(285)
Expectancy Iltems 0-9
Respiratory (284) 8.05 (1.68)
Teeth Harm (285) 7.88 (1.71)
Lung Cancer (285) 7.40 (1.85)
Cancer (284) 6.45 (2.21)
General Health (283) 7.60 (1.89)
Smell (285) 7.47 (2.07)
Expensive (283) 7.91 (1.61)
Expectancy Scales
Expectancy Health Scale (281) 7.47 (1.63) 0-9
Median Split Expectancy Health Scale (281) 1.52 (.50) 1-2
Expectancy Non-Health Scale (283) 7.69 (1.56) 0-9
Median Split Expectancy Non-Health Scale 1.57 (.50) 1-2
(283)
Value Items 1-9
Respiratory (285) 1.56 (1.03)
Teeth Harm (285) 1.84 (1.24)
Lung Cancer (283) 1.31 (.93)
Cancer (285) 1.27 (.75)
General Health (285) 1.37 (.90)
Smell (285) 2.21 (1.33)
Expensive (284) 3.26 (2.26)
Value Scales
Value Health Scale (283) 1.47 (.84) 1-9
Median Split Value Health Scale (283) 1.50 (.50) 1-2
Value Non-Health Scale (284) 2.73 (1.49) 1-9
Median Split Value Non-Health Scale (284) 1.44 (.50) 1-2
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Table 2. Intercorrelations Among Expectancy Belief Items

Variable 1 2 3 4 5 6
1.Respiratory --

2.Teeth Harm .86** -

3.Lung Cancer .68** .66** --

4.Cancer BH7** 59%** 5% --

5.General Health .72** 4% B7** T4 --

6.Smell B64%  B5* 4B 38w GIw -
7.Expensive 50** H52** A5 35** .38** A4%*
** p<.01
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Table 3. Intercorrelations Among Value Belief ltems

Variable 1 2 3 4 5 6
1.Respiratory --

2.Teeth (6%* --

3.Lung Cancer .69** A8** --

4.Cancer .69** H2** 92** --

5.General Health .73** .58** 87** .89** --

6.Smell .66** .69** A1+ A4** S1** --
7.Expensive .30** 31+ 24** 24** .26** 34**
** p<.01

46



Table 4. Intercorrelations of Study Scales

Variable 1 2 3 4 5

1. Health Expectancy (.92) - - - -

2. Non-Health Expectancy .43** (.60) - - -

3. Health Value - 32%* -.26** (.91) - -

4. Non-Health Value - 12%* -.28** A3** (.46)

5. FDA Expertise .07 -.04 .05 .06 (.87)
** p<.01

Note Cronbach’s alpha for scale shown in parentheses.
Note.Expectancy and value scale correlations based on median split.
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Table 5. Means and Standard Deviations for Study Scales Based on Median Split by
Condition

FDA Non-FDA Control
Regulation Regulation

Measure M (SD) M (SD) M (SD)
Expectancy Health Scale 1.49 (.50) 1.60 (.49) 1.48 (.50)
Value Health Scale 1.50 (.50) 1.44 (.50) 1.56 (.50)
Expectancy Non-Health 1.55 (.50) 1.61 (.49) 1.56 (.50)
Scale
Value Non-Health Scale 1.46 (.50) 1.44 (.50) 1.42 (.50)
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Table 6. Moderating Effect of FDA Expertise on FDA Regulation Information and
Expectancy of Negative Health Outcomes

Variable Type llI df Mean F p-value
Sum of Square
Squares
Condition .87 2 43 1.76 A7
FDA Expertise .38 1 .38 1.54 22
Condition * FDA 1.37 2 .68 2.78 .06
Expertise
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