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Disease Control and Prevention, 2008). Of these, 80% report 
smoking every day and 20% smoke some but not all days. The 
findings also indicated that 39.8% of current smokers, or more 
than 13 million Americans, had stopped smoking for at least 
1 day in the preceding 12 months because they were trying to 
quit. However, even with currently available medications and 
counseling, only about one in four smokers who use these ther-
apeutics is able to quit and maintain long-term abstinence 
(Schnoll & Lerman, 2006). Thus, there is a critical need to de-
velop new approaches to the treatment of nicotine dependence 
(Lerman et al., 2007).

Current research
Therapeutic vaccines for drug addiction, mainly for cocaine 
addiction, have been in development for years. Researchers 
have been exploring immunotherapy for smoking addiction, 
primarily in the form of a vaccine against nicotine. Multiple 
nicotine vaccines are currently under development (Frishman, 
2009). The vaccine stimulates the immune system to produce 
antibodies against nicotine, and the nicotine–antibody mol-
ecules are too large to pass from the blood into the brain. 
Preclinical studies of short- and long-term administration of 
nicotine found that one of the nicotine vaccines reduced the 
distribution of nicotine into the brain in rats by up to 65% 
(Pentel & Malin, 2002). Studies of rats taught to self-administer 
nicotine found that vaccinated rats self-administered nicotine 
at statistically lower levels than unvaccinated rats (Le Sage  
et al., 2006).

Two studies have shown that the vaccine is well tolerated 
and highly immunogenic in human smokers (Cornuz et al., 
2008; Hatsukami et al., 2005). Cornuz et al. showed that point 
prevalence of abstinence 2 months after vaccination was differ-
ent, although not statistically, between smokers who received 
the vaccine versus those who received the placebo. Not all smok-
ers achieved high antibody levels. When cessation rates were 
analyzed based on antibody levels, smokers with the highest an-
tibody levels showed significantly higher continuous abstinence 
from Month 2 to Month 6 than those with medium or low anti-
body levels. Yet, despite the success of the vaccine in early trials, 

Abstract
Introduction: A vaccine against nicotine may soon be available 
to smokers who want to quit. The vaccine stimulates the pro-
duction of antibodies that bind to nicotine, thereby impeding 
nicotine from crossing the blood-brain barrier and exerting 
psychoactive effects. The primary purpose of this study was to 
evaluate intentions to try a nicotine vaccine if one were to 
become available among a nationally representative sample of 
smokers. The secondary purpose was to assess whether infor-
mation about genetic susceptibility to nicotine addiction had an 
effect on smokers’ interest in receiving the vaccine.

Methods: Four hundred and twenty-seven adults were ran-
domized to read one of two versions of a short description about 
the vaccine. One version framed addiction as genetically influ-
enced, while the other framed it as environmentally influenced. 
Smokers were then asked about their intentions to use a nico-
tine vaccine if one were to become available in the future.

Results: Across both groups, 53% indicated that they would be 
likely or very likely to try the vaccine. Using multivariate linear 
regression, the strongest predictors of vaccination intention 
were having a favorable attitude toward a nicotine vaccine  
(b = .41) and having a favorable attitude toward vaccination in 
general (b = .22). There were no significant effects of the framing 
conditions on intention to receive the vaccine.

Discussion: Intentions to try a nicotine vaccine as a cessation 
method are relatively high among smokers. If the vaccine  
becomes available, specific groups of smokers may be more 
interested than others; education and recruitment efforts could 
be targeted appropriately.

Introduction
Data from the 2007 National Health Interview Survey show 
that an estimated 20% of Americans, or slightly more than  
43 million adults, are current cigarette smokers (Centers for 
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whether smokers would intend to try this new form of cessation 
therapy has yet to be explored.

Communication effects: Framing
The ways in which information is presented, or “framed,” can 
influence individuals’ perceptions or understanding of an issue 
(Gamson & Wolfsfeld, 1993). For example, information framed 
in gain or loss terms, which is otherwise logically equivalent, can 
have consequences on compliance and acceptance (Rothman, 
Bartels, Wlaschin, & Salovey, 2006). Frames can also offer a 
particular way to understand an issue and can create and shape 
individuals’ thoughts and opinions on particular issues (Entman, 
1993; Kinder, 1998). Framing has been shown to influence a 
myriad of health decisions, such as HIV testing, cancer screen-
ing, flu shots, sunscreen use, and safe driving (Apanovitch, 
McCarthy, & Salovey, 2003; Detweiler, Bedell, Salovey, Pronin, & 
Rothman, 1999; Finney & Iannoti, 2002; McCall, Johnson, & 
Rothman, 2002; Meyerowitz & Chaiken, 1987; Millar & Millar, 
2000; O’Keefe & Jensen, 2006). In our study, framing the cause 
of nicotine addiction as either genetically or environmentally 
influenced could affect smokers’ intentions to try a nicotine 
vaccine if one becomes available.

Genetic risk and smoking cessation
Studies that have investigated the effects of genetic susceptibility 
feedback on smokers’ motivation and ability to quit smoking, 
although not in the context of a nicotine vaccine, have produced 
mixed results. Lerman et al. (1997) found that those given bio-
marker feedback about lung cancer susceptibility had higher 
levels of perceived risk, perceived quitting benefits, and fear 
arousal than those in other conditions but were no more likely 
to have quit smoking than those who did not receive biomarker 
information. A study of smokers participating in a nicotine re-
placement therapy trial found that those who attributed their 
smoking to genetic causes had lower perceived behavioral control 
but similar quit rates to other smokers, indicating that genetic 
information may have psychological implications but not deter 
quit attempts (Wright et al., 2007). Sanderson et al. (2009) 
found that smokers who were told that they were at higher risk 
of lung cancer had significantly lower rates of response efficacy 
than those who were told that they were at low risk but that 
uptake of cessation services did not significantly differ between 
the two groups. Based on these findings, we hypothesized that 
smokers who read about the vaccine in the context of a genetic 
addiction to nicotine would show similar or increased inten-
tions to try a vaccine than those who read about the vaccine in 
the context of an environmental addiction but that they would 
exhibit lower rates of self-efficacy than the other group.

Methods
Four hundred and twenty-seven adult smokers completed an 
online survey in August 2006 about their intentions to try a 
nicotine vaccine if one were to be available in the future. The 
survey was part of the second wave of a two-wave study of topics 
related to tobacco advertising and public service announce-
ments about quitting. Survey participants were part of a previ-
ously established Web-enabled research panel assembled by an 
independent research firm; the panel was designed to be repre-
sentative of the U.S. population. The panel recruitment rate was 
48%, and the survey completion rate for the study was 83%. 

Further description of the sampling methodology is described 
elsewhere (Pineua & Dennis, 2007). The survey and methodol-
ogy were approved by the Institutional Review Board at the 
University of Pennsylvania. Previous work verified that there 
were no significant differences between panel responders and 
nonresponders (Weibe, Eyerman, & Loft, 2001).

To ensure that participants were current and regular smokers, 
inclusion criteria were the following: (a) currently smoking 
cigarettes, (b) had smoked an average of 5 or more cigarettes/
day in the past week, and (c) had smoked at least 100 cigarettes 
in their lifetime.

Participants responded to questions related to their own 
smoking habits and their family history of smoking, as well as 
their general attitude toward vaccines. Next, participants were 
randomly assigned to read one of two paragraphs describing 
the nicotine vaccine. Supplementary material contains full-
text wordings of each paragraph. Both versions explained the 
vaccine, mentioned safety and efficacy, and the possibility of 
periodic booster shots for long-term efficacy. One version of the 
paragraph framed nicotine addiction in terms of genetic suscep-
tibility, while the other version framed nicotine addiction in 
terms of environmental influences. The “genetic” version was 
166 words, and the “environmental” version was 164 words. 
Participants were then asked about their intentions to get a nic-
otine vaccine if one were to become available in the future. Main 
effects of the experimental manipulation were assessed using 
analysis of variance, and predictors of intention to vaccinate 
were determined using multivariate linear regression.

Measures

Measures asked prior reading the framing paragraph

Number of previous quit attempts.  Participants were 
asked, “How many times have you previously quit smoking on 
purpose for more than one complete day?” Based on distribu-
tion of responses, participants were placed into one of four cat-
egories: 0, 1–2, 3–4, or 5 or more previous quit attempts.

Previous quit methods.  Participants were asked, “Have 
you ever tried any of the following methods to quit smoking.” 
Response options were: (a) counseling or calling a quitline;  
(b) going “cold turkey” without using any products; (c) nicotine 
patch; (d) nicotine gum; (e) nicotine lozenge; (f) nicotine nasal 
spray; (g) nicotine inhaler; and (h) medications, such as Zyban 
or Wellbutrin. Participants could choose multiple quit methods 
if necessary.

Nicotine dependence.  Nicotine dependence was mea-
sured using the Fagerström Test for Nicotine Dependence 
(FTND; Heatherton, Kozlowski, Frecker, & Fagerström, 1991). 
Based on distribution, participants’ scores were separated 
into three categories of nicotine dependence: low (0–3), medi-
um (4–5), and high (6–10). Internal consistency of the FTND 
has been previously reported as 0.61 (Heatherton et al.).

Personal vulnerability to smoking-related illness.  Par-
ticipants were asked, “To what extent do you feel your overall 
health has been affected by smoking.” Response options were 1 
(not at all), 2 (a little), 3 (somewhat), 4 (quite a bit), or 5 (very 
much). Previous studies have used this measure to assess how 
people process information about smoking cessation products 
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and relate it to their own personal need for cessation (Shadel, 
Niaura, & Abrams, 2001; Shadel et al., 2006).

Readiness to quit smoking.  Participants’ level of readi-
ness to quit was measured using a modified version of the ladder 
of contemplation (Biener & Abrams, 1991). The 11-point ladder 
is anchored at 0 (I have no thoughts about quitting smoking) to 10 
(I am taking action to quit smoking). The different statements on 
the contemplation ladder reflect the different stages of change 
described by Prochaska and DiClemente (1983). For analyses, 
participants were separated into three categories of interest in 
quitting: low (0–3), medium (4–5), and high (6–10).

Family history of smoking.  Participants were asked if 
their mother, father, or siblings had ever smoked on a daily 
basis for 1 month or more. Response options were yes, no, or 
Not Applicable. A family history mean score was created by di-
viding the number of family members who smoke by the total 
number of family members.

Attitude toward vaccines.  Participants were asked the 
following items to assess their general attitude toward vaccines: 
(a) Any type of vaccine against a health threat is a good thing 
and (b) vaccines are worth the risk of side effects. Response 
options were on a 5-point scale ranging from 1 (strongly disagree) 
to 5 (strongly agree). Responses from each item were averaged 
to create a mean score for each participant. The correlation 
between the two items was .65 (p < .001).

Measures asked after reading the framing paragraph

Attitudes toward nicotine vaccine.  Participants were 
asked about their attitudes toward getting a nicotine vaccine by 
answering the following item: My getting a nicotine vaccine 
would be (a) bad versus good, (b) unpleasant versus pleasant, 
and (c) difficult versus easy. The response pairs were at oppo-
site ends of a 5-point scale so that the response options were, 
for example, 1 (very bad), 2 (somewhat bad), 3 (neither bad nor 
good), 4 (somewhat good), or 5 (very good). Responses from 
(a) and (b) were averaged together to get a combined attitude 
score for each participant and were used in subsequent analy-
ses. The correlation between (a) bad–good and (b) pleasant– 
unpleasant was .65 (p < .001).

Genetic and environmental susceptibility to nicotine 
addiction.  Participants were asked to respond to the following 
two items: “How likely is it that you have inherited genes that 
cause smoking addiction?” and “How likely is it that factors, like 
the things around you, contribute to smoking addiction?” Re-
sponse options ranged from 1 (very unlikely) to 5 (very likely).

Intention to vaccinate.  Participants were asked, “If a 
vaccine becomes available in the future, how likely is it that you 
would get a nicotine vaccine to help you quit smoking?” Re-
sponse options ranged from 1 (very unlikely) to 5 (very likely).

Intention to quit smoking.  Intention to quit smoking 
was based on the integrative model of behavioral prediction 
(Fishbein, 2000), an extended version of the theory of planned 
behavior (Ajzen, 1991). Participants were asked, “How likely is 
it that you will try to quit smoking in the next three months?” 
and “How likely is it that you will quit smoking in the next three 
months?” The items were scored on a 5-point scale ranging 
from 1 (very unlikely) to 5 (very likely).

Self-efficacy to quit smoking.  Each participant was 
asked how sure they were that in the next 3 months they could:  
(a) quit smoking completely and permanently, (b) avoid smoking 
when they were craving a cigarette, and (c) avoid smoking when 
they were with friends who smoke. Responses were on a 4-point 
scale ranging from 1 (not at all sure) to 4 (completely sure). These 
items were taken from a previously validated scale (Velicer, 
DiClemente, Rossi, & Prochaska, 1990).

Results
The survey was completed by 427 adults (54.1% male). Partici-
pants ranged in age from 18 to 87 years (mean age = 56.1 years, 
SD = 11.8). Most were non-Hispanic White (85.5%), while 
6.3% identified themselves as non-Hispanic Black and 4.7% 
identified themselves as Hispanic. More than half (57.6%) 
reported having some form of education beyond high school; 
31.8% reported having an annual household income greater 
than $50,000.

The mean number of cigarettes that participants smoked 
each day for the past 7 days was 25 (M = 25.21, SD = 29.18), the 
mean age of smoking onset was 16 years (M = 16.24, SD = 4.39), 
and the mean score on the FTND was 4.10 (M = 4.10, SD = 
2.14). The majority of participants (82.4%) have tried to quit 
smoking at least once (M = 7.6 quit attempts, SD = 29.34). 
Almost three quarters of smokers (72.4%) tried to quit “cold 
turkey,” 31.4% tried using a nicotine patch, 24.8% tried nico-
tine gum, 18.3% took medications (Zyban and Wellbutrin), and 
9.6% sought counseling or called a quitline in the past.

Univariate analyses
If a nicotine vaccine were to become available in the future, 
54.8% of smokers responded that they would be likely or 
very likely to try the vaccine in an attempt to quit smoking. 
Intentions to vaccinate are reported in Table 1. About 20% of 
smokers (21.5%) were unlikely or very unlikely to try the 
vaccine, and 23.7% had neutral opinions about the vaccine. 
Differences in intentions to vaccinate did not vary by demo-
graphic characteristics, such as age, gender, race, and educa-
tional attainment.

There were, however, differences in intention to vaccinate 
by smoking characteristics. Those who have never tried to quit 
smoking were least likely to be interested in a nicotine vaccine 
(28.0%), while those who had tried most often to quit (5 or 
more quit attempts) were most likely to be interested (65.8%; 
c2 = 42.33, df = 12, p ≤ .001). Those who had tried multiple dif-
ferent methods to quit smoking also had higher intentions to 
vaccinate. Smokers who had tried three or more different quit 
methods in the past were most likely to be interested in trying a 
nicotine vaccine (c2 = 64.19, df = 12, p ≤ .001). Intentions to 
vaccinate did not vary significantly by nicotine dependence 
scores, measured by participants’ Fagerström scores (c2 = 7.17, 
df = 8, p = .519). More than half of those (64.9%) who scored 
highest on the readiness to quit smoking scale reported that they 
were “likely” or “very likely” to try a nicotine vaccine compared 
with 38.4% of those who scored lowest on the quit scale (c2 = 
33.08, df = 8, p ≤ .001). Intentions were highest among those 
with favorable attitudes toward vaccines in general and the  
nicotine vaccine specifically. About 69% (69.3%) of those who 
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had the most favorable attitude toward vaccines in general and 
76.2% of those who had the most favorable attitude toward the 
nicotine vaccine reported that they were either “very likely” or 
“likely” to try the nicotine vaccine compared with 36.1% and 
18.7% of those with unfavorable attitudes toward vaccines and 
the nicotine vaccine, respectively (c2 = 59.75, df = 8, p ≤ .001; 
c2 = 164.25, df = 8, p ≤ .001).

Mulitvariate analyses
A series of multiple regression models were carried out to 
predict intention to get a nicotine vaccine in the future. Pre-
dictors were entered in three steps: demographics, attitudes, 
and readiness to quit smoking. All three regression models 
were significant. Model 1 explained 14% of the variance in 
intention to vaccinate, F(10, 377) = 5.96, p ≤ .001, while 

Table 1. Demographic characteristics of the sample population and likelihood of getting a 
nicotine vaccine if one were available

Sample 
characteristics,  
N = 427

Likelihood of vaccination (%), N = 427

Very unlikely Unlikely
Neither likely  
or unlikely Likely Very likely c2 (df)

Overall 12.4 9.1 23.7 32.8 22.0
Gender
  Male 54.1 13.4 9.5 22.5 33.8 20.8 1.27 (4)
  Female 45.9 11.2 8.7 25.0 31.6 23.5
Age (years)
  18–29 1.9 12.5 12.5 37.5 25.0 12.5 15.52 (12)
  30–44 14.4 18.3 5.0 35.0 26.7 15.0
  45–59 44.0 9.6 8.0 20.2 36.2 26.1
  60+ 40.0 13.5 11.7 22.8 31.6 20.5
Race/ethnicity
  Non-Hispanic White 85.5 12.1 9.6 24.1 33.4 20.8 10.09 (12)
  Non-Hispanic Black 6.3 11.1 3.7 33.3 33.3 18.5
  Hispanic 4.7 15.0 10.0 10.0 25.0 40.0
  Other, more than 1 race 3.5 20.0 6.7 13.3 26.7 33.3
Education
  HS degree or less 42.4 16.0 11.0 23.8 30.4 18.8 6.60 (4)
  More than HS degree 57.6 9.8 7.7 23.6 34.6 24.4
Nicotine dependence
  Low 38.2 16.1 9.9 24.8 31.7 17.4 7.17 (8)
  Medium 34.2 9.0 9.0 22.9 34.0 25.0
  High 27.6 9.5 8.6 22.4 34.5 25.0
Previous quit attempts
0 17.7 25.3 14.7 32.0 14.7 13.3 42.33 (12)*
1–2 31.7 11.2 6.7 20.9 38.8 22.4
3–4 21.5 6.6 11.0 28.6 37.4 16.5
5 or more 29.1 8.9 7.3 17.9 34.1 31.7
Previous quit methods
  0 53.7 16.8 12.7 30.5 30.9 9.1 64.19 (12)*
  1 21.7 7.9 5.6 15.7 39.3 31.5
  2 11.2 10.9 8.7 21.7 23.9 34.8
  3 or more 13.4 1.8 0.0 18.2 38.2 41.8
Readiness to quit
  Low 32.5 20.3 13.8 27.5 24.6 13.8 33.08 (8)*
  Medium 32.7 9.4 7.2 22.3 40.3 20.9
  High 34.8 6.8 6.8 21.6 33.8 31.1
Vaccine attitudes
  Unfavorable 33.8 25.7 13.9 24.3 23.6 12.5 59.75 (8)*
  Neutral 20.4 9.2 6.9 29.9 34.5 19.5
  Favorable 45.8 3.6 6.7 20.5 39.0 30.3
Nicotine vaccine attitudes
  Unfavorable 14.3 44.1 20.3 16.9 11.9 6.8 164.25 (8)*
  Neutral 27.8 13.0 18.3 40.0 22.6 6.1
  Favorable 57.9 3.8 2.1 18.0 43.1 33.1

Note. HS = high school.
*p < .001.
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Framing manipulation—Moderating 
effects
Readiness to quit and perceived vulnerability to the effects of 
smoking interacted with experimental condition on selected 
outcomes, two of which are briefly discussed. These findings 
suggest that genetic risk information can undermine efficacy in 
some subgroups while intensifying a commitment to engage in 
healthy behavior (quitting smoking) consistent with findings 
from past studies.

Participants’ scores on the readiness to quit scale interacted 
with experimental condition to produce differing effects on 
participants’ attitudes toward vaccination, F(3, 407) = 3.40,  
p = .06 (Figure 1). The association between readiness to quit and 
attitude toward vaccination is stronger in the genetic condition 
than in the environmental condition with those of lowest readi-
ness receiving genetic risk information about addiction having 
the least favorable attitudes toward getting the vaccine (M 
[environmental, low] = 3.48, SD = 1.09 vs. M [genetic, low] = 
2.99, SD = 1.08). Given the strong relationship between attitude 
toward the nicotine vaccine and the intention to try it, those 

Models 2, F(12, 375) = 19.89, p ≤ .001, and 3, F(13, 374) = 
19.06, p ≤ .001, each explained 39% and 40% of the variance, 
respectively. The following factors were significant and posi-
tively associated with intentions to vaccinate in the final 
model (Model 3): education level, attitude toward the nicotine 
vaccine (using the combined attitude item), attitude toward 
vaccines in general, readiness to quit smoking, and variety of 
quit methods tried. The strongest predictors, seen when all 
variables were included in Model 3, were attitudes toward 
the nicotine vaccine and general attitudes toward vaccina-
tion. Results from the linear regression models are presented 
in Table 2.

Intention to get a nicotine vaccine was positively and sig-
nificantly correlated with intentions to quit smoking in the next 
3 months (r = .24, p < .01) but was negatively and nonsignifi-
cantly correlated with self-efficacy to quit (r = −.05, p = .28). 
Intention to quit smoking and self-efficacy to quit were more 
strongly correlated (r = .48, p < .01).

Framing manipulation—Main effects
Smokers who read the genetic version of the nicotine vaccine 
were no more likely to have intentions to vaccinate than those 
who read the environmental (nongenetic) version, F(1, 425) = 
1.05, p = .307. Fifty-four percent of smokers who read the ge-
netic version were likely or very likely to get a nicotine vaccine 
compared with 55.5% of those who read the environmental 
version. Smokers who read the environmental version had a sig-
nificantly more favorable attitude toward vaccination than those 
who read the genetic version, F(1, 411) = 5.292, p = .02. How-
ever, attitudes about the ease of getting a nicotine vaccine were 
similar between the two groups, F(1, 385) = 1.15, p = .28. Inten-
tions and efficacy to quit smoking varied little between those 
who read the genetic version and those who read the environ-
mental version. Mean scores for intention to quit were 2.99 
(SD = 1.33) for the genetic group and 2.95 (SD = 1.29) for the 
environmental group, F(1, 424) = 0.63, p = .801, while efficacy 
to quit smoking was identical in both groups, M = 1.34, SD = 
0.69, F(1, 425) = 1.98, p = .16.

Table 2. Linear regression models of intention to use a nicotine vaccine

Predictors Model 1 b (standardized), n = 427 Model 2 b (standardized), n = 427 Model 3 b (standardized), n = 427

Male −0.04 −0.06 −0.07
Black 0.05 0.03 0.02
Hispanic 0.05 0.02 0.02
Other race 0.02 0.01 0.01
Age −0.03 −0.05 −0.05
Education 0.08 0.09* 0.09*
Number of quit methods 0.24** 0.13** 0.10*
Number of previous quit attempts 0.15** 0.10* 0.08
Fagerström score 0.07 0.04 0.05
Family history mean score 0.08 0.05 0.06
Attitude toward vaccines — 0.22** 0.22**
Attitude toward nicotine vaccine — 0.42** 0.41**
Readiness to quit — — 0.11*
Adjusted R2 (model) 0.14 0.39 0.40
F (model) 5.96** 19.86** 19.06**

*p < .05; **p < .01.

*Bonferroni adjustment for multiple comparisions 
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Figure 1.  Attitude toward nicotine vaccine.
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with low readiness to quit and receiving genetic information 
about addiction are least likely to intend to vaccinate.

Discussion
Nicotine vaccines are under development for tobacco depen-
dence treatment and have shown some promising effects 
(Hatsukami et al., 2005). Our research with the proposed nico-
tine vaccine did not replicate the racial, ethnic, or educational 
differences in intention to vaccinate that have been seen in other 
studies (Riddiough, Willems, Sanders, & Kemp, 1981; Singleton, 
Greby, Wooten, Walker, & Strikas, 2000), possibly because the 
nicotine vaccine has a very different purpose than a vaccine 
against an infectious agent and is geared toward a segment of 
the population with a very powerful addiction. We did, however, 
find several differences within the population of smokers. These 
differences could be used by the medical and public health 
community when targeting which smokers would likely try the 
vaccine if and when one becomes available. Most notably, those 
who had tried to quit many times before, those who had tried 
several different cessation methods, and those who indicated 
that they were ready to try to quit had highest intentions to try 
a nicotine vaccine. Smokers with positive attitudes toward 
vaccines in general, and this vaccine more specifically, were also 
more receptive to the vaccine.

In this study, participants who read that genetics could play 
a role in nicotine addiction were no more likely to intend to vac-
cinate or quit smoking than those who read that environmental 
factors could play a role in addiction. The finding that genetic 
susceptibility had little or no direct impact on long-term inten-
tions to quit smoking has been reported in other studies 
(McBride et al., 2002; Wright et al., 2007). In our study, we were 
only able to measure perceived susceptibility rather than actual 
susceptibility, and participants may not have completely in-
ferred a genetic susceptibility to nicotine addiction. While those 
who read the genetic version thought that they were more likely 
to have inherited genes that contribute to smoking addiction 
than those who read the environmental version, they were also 
more likely to have thought that environmental factors played a 
role in their smoking addiction. The public’s understanding of 
the role of genetic susceptibilities is complex and not yet well 
understood (Parrott, Silk, & Condit, 2003).

The interaction effect observed between a predisposition 
and an important outcome measure pertinent to quitting smok-
ing is consistent with the findings of other studies about the role 
of genetic risk information. Sometimes called the “teeter–totter 
model,” it holds that genetic risk information can increase in-
tentions to engage in healthy behavior while undermining the 
sense of personal efficacy to accomplish those healthy behaviors 
(McBride, 2009). In the present data, the relatively mild  
manipulation of genetic versus environmental risk information 
produced weak evidence consistent with this model. The inten-
tion to quit smoking showed a steep decline as the Fagerström 
score increased for those receiving information about environ-
mental risk but a much flatter slope when genetic risk was pre-
sented. On the other side of the teeter–totter model, smokers’ 
sense of personal efficacy and attitudes toward using an inter-
vention that could be effective in quitting were undermined by 
the genetic risk information for some subgroups (low readi-
ness to quit and high vulnerability to health problems from 

smoking). These results suggest a complex role for genetic risk 
information.

This study has several strengths, such as using a large  
nationally representative sample of adult smokers. Nonetheless, 
several factors should be considered in interpreting the results 
of this study. Foremost among these is that the vaccine is not 
available to the public, and therefore, we are unable to measure 
actual vaccination behavior. And while theories of health be-
havior change are premised on the idea that intention is the 
most immediate and important predictor of behavior (Ajzen & 
Fishbein, 1980) and meta-analyses of intention–behavior rela-
tionships show significant and strong associations (Armitage & 
Connor, 2001; Sheppard, Hartwick, & Warshaw, 1988), the 
findings of this study would be enhanced if actual vaccination 
behavior could have been measured. Also, the description of the 
vaccine is based on what limited information is currently avail-
able and may not reflect actual vaccine properties in the future. 
If the vaccine changes substantially from its current form under 
investigation, the intentions to vaccinate reported here might 
not be accurate. Lastly, the mean age of the sample was 56.1 
years, which is somewhat higher than other studies involving 
smokers. Our results may not be generalizable to a younger 
population of smokers.

This is the first study, to our knowledge, to assess smokers’ 
intentions toward a vaccine against nicotine addiction. If and 
when one becomes available in clinical practice, it will be im-
portant to identify which smokers would be most receptive to 
this form of cessation therapy. Smokers who have experimented 
with other quit methods in the past as well as smokers who have 
favorable attitudes toward vaccines may be the first group of 
smokers to target for this novel therapy. Whether or not a 
smoker believes in the underlying cause of nicotine addiction 
may not have an effect on their intention to use the vaccine or 
their self-efficacy to quit smoking. Based on current immuno-
logical studies and the work presented here, the vaccine holds 
promise for the millions of Americans who are addicted to 
smoking.
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