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Abstract

Objective—The purpose of this paper is to assess whether smokers adjust their beliefs in a
pattern that is consistent with Cognitive Dissonance Theory. This is accomplished by examining
the longitudinal pattern of belief change among smokers as their smoking behaviours change.

Methods—A telephone survey was conducted of nationally representative samples of adult
smokers from Canada, the USA, the UK and Australia from the International Tobacco Control
Four Country Survey. Smokers were followed across three waves (October 2002 to December
2004), during which they were asked to report on their smoking-related beliefs and their quitting
behaviour.

Findings—Smokers with no history of quitting across the three waves exhibited the highest
levels of rationalisations for smoking. When smokers quit smoking, they reported having fewer
rationalisations for smoking compared with when they had previously been smoking. However,
among those who attempted to quit but then relapsed, there was once again a renewed tendency to
rationalise their smoking. This rebound in the use of rationalisations was higher for functional
beliefs than for risk-minimising beliefs, as predicted by social psychological theory.

Copyright Article author (or their employer) 2012.

Correspondence to: Omid Fotuhi, Department of Psychology, University of Waterloo, 200 University Avenue West, Waterloo, ON,
Canada N2L 3G1; ofotuhi@uwaterloo.ca.

Competing interests All authors are employed by academic institutions or cancer control charities and have no competing financial
interests.

Patient consent Obtained.

Ethics approval The study protocol was cleared for ethics by the institutional review boards or research ethics boards in each of the
countries: the University of Waterloo (Canada), Roswell Park Cancer Institute (USA), University of lllinois—Chicago (USA),
University of Strathclyde (UK) and The Cancer Council Victoria (Australia).

Contributors OF proposed and performed the data analyses, the literature review, wrote most of the initial draft and coordinated input
from other authors. GTF and MPZ helped with the design and analyses. They also provided input and edited the initial draft and
subsequent drafts throughout this process. H-HY, KMC and RB each provided analytical suggestions, contributed to the content and
edited the drafts of the manuscript.

Provenance and peer review Not commissioned; externally peer reviewed.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Fotuhi et al. Page 2

Conclusions—Smokers are motivated to rationalise their behaviour through the endorsement of
more positive beliefs about smoking, and these beliefs change systematically with changes in
smoking status. More work is needed to determine if this cognitive dissonance-reducing function
has an inhibiting effect on any subsequent intentions to quit.

Most smokers will agree that smoking poses a serious health risk,! yet many continue to
smoke. How do smokers deal with the knowledge that they are doing something they know
may kill them? Leon Festinger’s classic Cognitive Dissonance Theory provides a framework
for understanding the discrepancy between the knowledge that smoking is harmful and the
behaviour of continuing to smoke. According to Cognitive Dissonance Theory, when people
engage in behaviour that is inconsistent with their beliefs, they experience an unpleasant
psychological tension, known as dissonance, which they are motivated to reduce.? Festinger
suggested that dissonance reduction will follow the path of least resistance. He explained
that when a change in behaviour is difficult to achieve, such as quitting smoking, a change
in attitudes occurs instead. Given the difficulty of quitting smoking,3 the theory would
predict that smokers are more likely to adjust their beliefs to justify their behaviour than they
are to change their smoking behaviour.*

Indeed, there is social psychological research that is consistent with the view that smokers
engage in belief generation that helps to justify their smoking. For instance, smokers
commonly endorse beliefs that help to enhance the functional features of the dissonant
behaviour (eg, rationalising that smoking reduces stress and increases concentration)®~’ or
minimise the negative features of the undesirable consequences (eg, underestimating the
health risks of smoking).8-17 However, these studies only demonstrate that smokers,
compared with non-smokers, endorse more pro-smoking beliefs or perceive fewer risks
associated with smoking. Given that smoking has long been the poster child of Cognitive
Dissonance Theory? it is surprising how little research there is that specifically examines the
mean levels of belief change among smokers. In one of the earliest papers on dissonance
reduction among smokers in 1968, the authors understood the importance of looking at the
pattern of belief change among smokers as their behaviour changed across time.18 However,
due to the difficulty in recruiting and retaining a large enough sample of smokers whose
behaviour changed over time, the authors resorted to cross-sectional comparisons of the
beliefs of smokers, non-smokers and ex-smokers at the baseline wave. Since then, no other
study that we know of has successfully been able to report on the longitudinal pattern of
smokers’ beliefs as they change their behaviour. Most studies have been correlational in
nature and have relied mainly on cross-sectional data.918-22 These studies thus cannot
provide compelling evidence that smokers’ endorsement of such beliefs is a function of the
dissonance-reducing motivations theorised by Festinger. A more faithful rendering of
Cognitive Dissonance Theory demands that the mean levels of beliefs be examined across
time among the same individuals, with each smoker acting as his or her own control.

One reason why smokers may be motivated to reduce their dissonance is because the
resulting cognitive consistency has the psychological benefit of promoting mental health and
maintaining a positive self-view.2324 However, an unintended consequence of endorsing
more pro-smoking beliefs is that smokers may also unknowingly be reducing their
psychological need to change their behaviour.19 Indeed, multiple cross-sectional studies
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have found that higher endorsements of pro-smoking beliefs are associated with lower quit
intentions among smokers.91025 More recently, two longitudinal studies revealed that
rationalisations that act to either highlight the functional beliefs of smoking or minimise the
risks associated with smoking are also negatively related to subsequent quit attempts.826
Festinger alluded to the possibility that dissonance may be a powerful motivator to quit
smoking, but as these results seem to suggest, smokers may be able to circumvent their
dissonance by changing their attitudes.

Yet, despite commonly using a dissonance framework to explain their findings, few studies
provide convincing evidence that smokers’ belief endorsements are driven by dissonance-
reducing motivations. To do so would require either an experimental study2’ or an
examination of the longitudinal pattern of belief change as a function of behaviour. As
Oakes and colleagues discuss,? it is important to establish whether the beliefs that smokers
endorse are merely convenient defenses that are discarded when the cognitive dissonance is
resolved by quitting or whether those beliefs are more enduring and accurate representations
of the smoker’s perceptions about smoking. If smokers do adjust their beliefs at the service
of dissonance-reducing motivations, we would expect to observe a change in beliefs among
the same individuals across time as their behaviour changes. Importantly, a change in beliefs
would occur only after a change in behaviour has occurred. If, however, beliefs represent
more stable individual differences, we would not expect beliefs to shift as an individual
changes his or her behaviour.

In a recent longitudinal study of smokers, Borland et al® noticed that the pattern of risk-
minimising beliefs was relatively stable across time and thus concluded that the ‘stable
beliefs” hypothesis was supported over the ‘convenient-defense’ hypothesis. However, their
analysis was aggregated across individuals (mostly continuing smokers) whose behaviour
may or may not have changed during the course of the study. They did not specifically
examine the pattern of beliefs among individuals whose behaviour changed over the course
of the study (eg, those who quit smoking). Using essentially the same data set as Borland et
al® and Yong and Borland26, we extend their results by examining how functional-
enhancing and risk-minimising beliefs wax and wane over time among three groups of
individuals: smokers who continue smoking, smokers who quit and smokers who quit and
relapse. In addition, whereas both papers by Yong and Borland?6 and Borland et al®
examined the relation of beliefs at one wave to predict cessation in the next wave, we
examine the rise and fall of pro-smoking beliefs among the same cohort of individuals
across three waves. It is essential to examine the pattern of beliefs separately for each of
these groups across multiple waves in order to find any evidence for, or against, Cognitive
Dissonance Theory.

Presuming that smokers do change their beliefs in a pattern that is consistent with Cognitive
Dissonance Theory, it is also important to understand the magnitude of change in a way that
is meaningful. That is, do smokers make subtle or drastic adjustments to their beliefs as their
behaviour changes? According to Dissonance Theory, a larger magnitude of belief change is
an indication of greater dissonance. In addition, comparing the magnitude of belief change
across a variety of commonly used rationalisations may shed light on which beliefs are most
likely to be used by smokers in the service of dissonance reduction. To date, no study has
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attempted to capture the scale of change in beliefs that is associated with a change in
behaviour.

OBJECTIVES

The purpose of this paper is to assess whether smokers adjust their beliefs in a pattern that is
consistent with Cognitive Dissonance Theory. In addition, our analyses will determine the
magnitude of belief change among smokers as their behaviour shifts. Finally, we will
attempt to explore the direction of the relation between beliefs and behaviour. Does a change
in beliefs follow a change in behaviour, or vice versa? To answer these questions, we
examine the longitudinal patterns of belief change among smokers who quit, with specific
comparisons of those who maintained their quit status (successful quitters) versus those who
relapsed (failed quitters). A longitudinal examination of how smokers’ beliefs change as
their behaviour changes would provide strong evidence for the long-held view that smokers
endorse more positive beliefs of smoking in an attempt to minimise their cognitive
dissonance. From a dissonance perspective, we would expect that successful quitters would
endorse pro-smoking beliefs less once they are no longer smoking.10 In addition, we would
expect a rebound effect among failed quitters, with these individuals again endorsing more
pro-smoking beliefs once they relapse to smoking (even if they had previously endorsed
more negative beliefs during the time they had quit).

Furthermore, although Festinger? suggested that dissonance reduction will follow the path of
least resistance, few studies have tested this hypothesis beyond the conjecture that beliefs
are changed ahead of behaviours. In this paper, we test this hypothesis by comparing the
magnitude of belief change among various forms of rationalisations commonly used for
smoking. If dissonance reduction does follow the path of least resistance, we would expect
to see some rationalisations being endorsed more than others. As Kunda28 suggested, there
are reality constraints on the beliefs that we are able to hold. In the case of smoking, not all
rationalisations are equally likely to be used in reducing dissonance. Because of the
multitude of anti-smoking messages about the harms of smoking, risk-minimising beliefs
such as ‘the medical evidence that smoking is harmful is exaggerated’ should not be used as
freely as a way to justify one’s smoking; the reality of the harms would constrain the use of
such rationalisations. In contrast, functional beliefs such as ‘smoking helps me concentrate
better’ and ‘smoking is an important part of my life’ are less subject to empirical scrutiny
and counterargument. Therefore, relative to risk-minimising beliefs (which are constrained
by the reality of the harmfulness of smoking), functional beliefs are expected to be more
strongly endorsed by continuing smokers, drop off to a greater extent during a quit episode
and rebound to a greater degree among quitters who relapse.

METHODS

The International Tobacco Control Policy Four Country Survey (ITC-4) is a longitudinal
study conducted annually among a cohort of adult smokers from Canada, the USA, the UK
and Australia (see Fong et al?® and Thompson et al30 for a detailed explanation of the
conceptual model and methods of the ITC Project). The present analysis was conducted on
the first three waves of the ITC-4: wave 1 (W1) was conducted in October to December
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2002, wave 2 (W2) was conducted in May to September 2003 and wave 3 (W3) was
conducted in August to December 2004. In addition, a replication of the analyses was
conducted using data from a parallel set of waves (wave 2 to wave 4), with wave 4 (W4)
conducted from October 2005 to January 2006.

The ITC-4 cohort was constructed from probability sampling methods, with telephone
numbers selected at random from the population of each country within strata defined by
geographic region and community size. Eligible households were identified by asking a
household informant the number of adult smokers. The Next Birthday Method was used to
randomly select the respondent in households with multiple smokers.3! The surveys were
conducted using computer-assisted telephone interviewing software. A full description of
the ITC-4 methodology, sample profile and survey rates, including comparisons with
national benchmarks, is available online (http://www.itcproject.org).

Eligible respondents (n=3005) were smokers at W1 (n=10 148) who met the below inclusion
criteria at W2 (n=6682) and W3 (n=3005). The replication sample consisted of those
smokers at W2 (n=8115) who had valid data at W3 (n=5408) and W4 (n=2493). Recent
quitters (<1 month) at W2 (n=185) were excluded, as were smokers at W2 who were quit at
W3 (n=600). This allowed us to define three groups: (1) continuing smokers who were daily
smokers at W1 and who continued to smoke through W2 and W3, without any intermediate
failed attempts between waves; (2) successful quitters who were daily smokers at W1, had
quit for at least 30 days at W2 and who had remained quit at W3 and (3) failed quitters who
were daily smokers at W1, had quit for at least 30 days at W2 but had relapsed back to
smoking at W3 (see table 1).

The ITC-4 Survey was standardised across the four countries: respondents in each country
were asked the same questions, with only minor variations for colloquial speech. Table 2
presents demographic information and sample characteristics for each of the three groups.

Standard measures of smoking behaviour and quit history were included in the ITC-4.
Quitting behaviour was assessed by asking smokers: “Have you made any attempts to stop
smoking since we last talked with you?” to which participants answered yes/no. Quit
attempt was defined as any quit attempt made between waves that lasted for at least 30 days.
To assess quitting success, those who reported an attempt were also asked whether they
were now back smoking or still quit.

Measures of rationalisations

Measures for smoking beliefs were designed to capture a range of positive functional beliefs
and risk-minimising beliefs, which we will generally refer to as rationalisations. These items
have been used in several waves of the ITC Surveys and in other studies as measures of
dissonance-reducing beliefs.?10 Table 3 lists the nine items that were used to measure the
functional and risk-minimising beliefs among smokers. Response options for these questions
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ranged from ‘1, strongly disagree’ to ‘5, strongly agree’. Factor analysis with oblique
rotation revealed the presence of two components that mapped very well onto the theorised
forms of rationalisations: functional beliefs and risk-minimising beliefs, corresponding to
the two earlier papers that used some of these data.826 Table 3 reports the item—-total
correlations and Cronbach as for each item in the functional beliefs and risk-minimising
beliefs components at each of the three waves. One of the functional belief items (“Smoking
makes it easier for you to socialize”) demonstrated relatively low item-total correlations, so
it was dropped from all subsequent analyses. The functional beliefs and risk-minimising
beliefs scales were significantly, although weakly, correlated with each other at W1 (r=0.29,
p<0.001), W2 (r=0.31, p<0.001) and W3 (r=0.34, p<0.001).

SPSS (V.17.0) was used for all statistical analyses. Because there were no significant
interactions by country, analyses include data collapsed across the four countries. The rise
and fall in beliefs between subsequent waves for each of the smoking status groups were
assessed by conducting paired samples t-tests. To examine the pattern of rationalisations, we
conducted a 3 (group: continuing smokers, successful quitters and failed quitters) x3 (time:
W1, W2 and W3) mixed factorial analysis of variance on our measures of rationalisations,
and the relevant simple effects were examined. Effect sizes for mean differences across
waves were computed by calculating Cohen’s D (d).3233 In addition, to examine whether the
pattern of dissonance-reducing rationalisations was the same for both functional beliefs and
risk-minimising beliefs, we conducted a 3 (group: continuing smokers, successful quitters
and failed quitters) x3 (time: W1, W2 and W3) x2 (rationalisation type: functional beliefs vs
risk-minimising beliefs) mixed analysis of variance.

Rationalisations and smoking behaviour—evidence for dissonance reduction

In accordance with Cognitive Dissonance Theory, which predicts that smokers will adjust
their beliefs to better match their current behaviour, we found that each of the ration-
alisation components followed the predicted pattern of dissonance reduction. Figures 1 and 2
show the longitudinal patterns of justifications for each of the functional beliefs and the risk-
minimising beliefs components, respectively, across the three groups.

Patterns of rationalisations

Functional beliefs—Our analyses revealed that continuing smokers endorsed higher
levels of functional beliefs at all three waves (all ps<0.001) relative to successful quitters
and failed quitters (see table 4 for means). In addition, there was no significant change in
continuing smokers’ endorsements of functional beliefs from W1 to W2 (Mdiff=0.00, t <1)
and only a small change from W2 to W3 (Mdiff=—-0.04, t(2727)=4.03, p<0.001, d=0.07),
which reached significance due to the large sample size of this group.32 By contrast,
successful quitters and failed quitters did not differ in their endorsement of functional beliefs
at W1 (F<1). At W2, when both groups had quit smoking, successful quitters and failed
quitters demonstrated a large reduction in their endorsements of functional beliefs compared
with levels previously held at W1 (Mdiff=-0.62, t(168)=9.66, p<0.001, d=0.75 and Mdiff=
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-0.56, t(104)=8.60, p<0.001, d=0.84, respectively). Again at W2, these two groups did not
differ in their functional beliefs (F<1). At W3, however, whereas successful quitters
demonstrated a continued, but small, reduction in those beliefs (Mdiff=—0.17, t(168)=2.99,
p<0.01, d=0.23), failed quitters’ scores showed a large increase in functional beliefs from
W2 (Mdiff=0.43, t(104)= -6.39, p<0.001, d=0.63), which reached levels that were similar to
W1 (Mdiff=-0.13, t(104)=2.01, p=0.05, d=0.19)—their level prior to having made a serious
quit attempt. See figure 1 for the longitudinal pattern of functional beliefs.

Risk-minimising beliefs—Similar to the results obtained for functional beliefs, our
analyses revealed that continuing smokers demonstrated higher levels of risk-minimising
beliefs at all three waves (all ps<0.001) relative to successful and failed quitters (see table 4
for means). There was no significant change in continuing smokers’ endorsements of risk-
minimising beliefs from W1 to W2 (Mdiff=0.01, t<1) and only a small change from W2 to
W3 (Mdiff=-0.04, t(2726)=7.20, p<0.001, d=0.01), which again was due to the large sample
size of this group. In contrast, although successful quitters and failed quitters did not differ
in their endorsement of risk-minimising beliefs at W1 (F<1) or at W2 (F<1), both groups
demonstrated a small reduction in their risk-minimising beliefs from W1 to W2 (Mdiff=
-0.20, t(168)= 3.55, p<0.001, d=0.28 and Mdiff=-0.18, t(103)=2.53, p<0.01, d=0.25,
respectively). At W3, successful quitters demonstrated a marginally significant reduction in
those beliefs (Mdiff=-0.09, t(168)=1.85, p=0.06, d=0.14), whereas failed quitters tended to
increase risk-minimising beliefs back to levels not significantly different from W1 levels
(Mdiff=0.08, t(104)=1.66, p=0.10, d=0.12). However, this increase from W2 to W3 for
failed quitters did not reach significance (t(103)=1.23, p=0.22). See figure 2 for the
longitudinal pattern of risk-minimising beliefs.

Differences between types of rationalisations—We also found a significant three-
way interaction between time, group and type of rationalisation F(4, 8072)=12.94, p<0.001).
Functional beliefs changed more in the successful quitter and failed quitter groups than did
risk-minimising beliefs. After confirming that the relevant two-way interaction between
group and type of rationalisation was significant F(2, 4036)= 3.35, p<0.05), the simple
effects revealed that all three groups endorsed risk-minimising beliefs significantly less than
functional beliefs at each of the three waves, all Fs>6.81, ps<0.01. In addition, successful
and failed quitters reduced their risk-minimising beliefs less than their functional beliefs
from W1 to W2 (Fs>9.53, ps<0.01). Between W2 and W3, failed quitters showed a smaller
increase in their risk-minimising beliefs than they did their functional beliefs F(1,
8072)=11.05, p<0.001). However, successful quitters failed to show a significant difference
in how much they decreased endorsements of functional and risk-minimising beliefs (F<1)
between W2 and W3.

Direction of effects—Among individuals whose behaviour changes across the three
waves of this study (ie, failed and successful quitters), we conducted a binary logistic
regression to test the direction of the relation between beliefs and behaviour—that is
whether a change in behaviour leads to a change in beliefs or whether a change in beliefs
leads to a change in behaviour. If attitudes precede behaviour, then we would expect that our
measures of beliefs would be predictive of subsequent behaviour. However, neither
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functional beliefs (OR=0.84, 95% CI (0.58 to 1.21), p=0.34) nor risk-minimising beliefs
(OR=0.93, 95% CI (0.66 to 1 32), p=0.69) at W2 were predictive of whether an individual
would remain quit or regress back to smoking at W3. Thus, because we were not able to
predict behaviour at W3 with beliefs at W2, behaviour change is likely to result in attitude
change rather than vice versa.

Replication of findings—In order to validate our findings, we conducted the same series
of analyses for both functional and risk-minimising beliefs using data from W2 to W4 of the
ITC-4. Among our three groups, this rise and fall of rationalisation endorsements were
replicated for the functional beliefs component and replicated almost entirely for the risk-
minimising component, with only three differences emerging.

First, successful quitters failed to show a continued decrease in risk-minimising beliefs from
W3 to W4 (F<1). Second, and consistent with our hypothesis, the rebound in risk-
minimising beliefs among failed quitters from W3 (M=2.34) to W4 (M=2.56) was highly
significant (F (1,85)=9.82, p<0.01), unlike the trend in the previous data set. Importantly,
these levels were not different from W2 levels (M=2.50), t<1, demonstrating that, once they
were smoking again at W4, failed quitters were endorsing those risk-minimising beliefs just
as strongly as they had before they had made a quit attempt at W2.

Third, compared with functional beliefs, we found that risk-minimising beliefs were
endorsed less across all three waves (all Fs>6.66, ps<0.01) for each of the three groups,
except among successful quitters at W3, which failed to reach significance (F=1.83,
p=0.17).

DISCUSSION

Our findings provide a pattern of belief change that is consistent with the existence of
dissonance-reducing motivations among smokers: rationalisations are highest among
smokers when they are smoking and lowest when they have quit, but importantly these
rationalisations return to original levels, or close to original levels, when a quit attempt fails.
Importantly, changes in beliefs seem to follow changes in behaviour. This pattern suggests
that rationalisations are indeed invoked in the service of the motivation to reduce dissonance
and that smokers are able to reduce their dissonance by modifying their beliefs in ways that
help to rationalise their continued smoking.

In addition, the finding that different types of rationalisations are used by smokers highlights
the view that different modes of dissonance reduction can serve as functional alternatives.
Our results revealed that the magnitude of belief change that accompanies a change in
smoking behaviour can be quite large. However, as we predicted, the magnitude of belief
change is greater for functional beliefs than for risk-minimising beliefs. The larger changes
in functional beliefs suggest that smokers may be less likely to encounter resistance when
attempting to enhance the functional beliefs about smoking as a means of dissonance
reduction because these beliefs are not as easy to challenge. It is difficult to counterargue if a
smoker says that smoking increases concentration or is too enjoyable to give up. The greater
degree of shifting in the functional beliefs—those beliefs that are less constrained by factual
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counterarguments—is consistent with Festinger’s conjecture that dissonance reduction will
follow the path of least resistance. These findings are also consistent with our hypothesis
that public education has reduced smokers’ capacity to shift risk-minimising beliefs to be
more supportive of smoking. We might expect smokers to experience less dissonance and
hence have less need for ration-alisations in countries where the knowledge of smoking
harms is lower, such as in China.3* Therefore, it may be useful to target these beliefs more
in public education programmes to further constrain smokers’ potential avenues of
dissonance reduction through rationalisations.

We also note that we found no country interactions between the patterns of rationalisations
in any of our analyses. This cross-country consistency is intriguing, signifying the
possibility of a near-universal phenomenon among smokers. We are beginning to look for
similarities beyond the four culturally similar countries in this study to determine the extent
to which the phenomenon is culturally universal.3> Recent evidence from Thailand and
Malaysia suggests that rationalisations are indeed important in the linkage to quit intentions
in these countries.2> However, further work is needed to investigate potential cultural
differences in dissonance-reducing motivations.

The powerful motivation to rationalise one’s behaviour has long been understood by the
tobacco industry. Internal documents show that the tobacco industry and its front groups
have heavily invested in public relations’ efforts precisely to provide smokers with a
psychological crutch and self-rationale to continue to smoke.3637 When given the choice to
change their beliefs or change their behaviour as a means of reducing their dissonance,
smokers are more likely to change their beliefs (through the endorsement of rationalisations)
because it is easier than quitting.®

Interventions designed to promote and motivate quitting may therefore be more effective if
there are explicit attempts to counteract these rationalisations. We suggest that if this route
of dissonance reduction is cut-off, then the only other remaining way for smokers to reduce
their dissonance is to change their behaviour. This view has been supported by several
studies that have demonstrated a change in health behaviour when cognitive dissonance is
aroused.38-42 However, although these dissonance-inspired interventions have successfully
been applied to influence the performance of positive behaviours related to health, the
environment and interpersonal relations, this research has yet to be applied to smoking
behaviour. Thus, interventions that can specifically head off and counter some of the most
common rationalisations may be of potential value in (1) making smokers aware of their use
of rationalisations and (2) cutting out the routes of escape commonly used by smokers,
which might indeed increase the motivation to actually quit.

Although the findings from our study provide preliminary support for the proposed
interventions, we suggest that cessation campaigns might also benefit from targeting such
rationalisations compared with simply trying to provide people with information about the
health effects of smoking alone. In particular, our findings suggest that such interventions
may benefit from focusing on smokers’ use of functional beliefs over the commonly targeted
risk-related beliefs. Therapy and interventions could affect real change in the quit process by

Tob Control. Author manuscript; available in PMC 2014 May 04.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Fotuhi et al.

Limitations

Page 10

identifying those commonly held rationalisations and directly targeting them as barriers to
successful quitting. Doing so might also be an effective strategy to inoculate people against
relapse. Although many of the commonly used preventive strategies designed to ‘inoculate’
youth and young adults from drug and substance use already have some component of
attitude change (such as the correction of inflated or erroneous beliefs),38 very few directly
attempt to inform people of the effects that their own biased beliefs have on their behaviour.

The main limitation of this study was that we could only consider a small sample of all
possible rationalisations that smokers commonly employ, which explains the moderate
reliability estimates we found for our two scales of functional and risk-minimising beliefs. A
poor-fitting item was removed from the functional beliefs scale; however, the scale
reliability estimates still remained slightly below the conventional acceptable level of 0.70
for this scale. Furthermore, the inter-survey interval was 12 months, and those who quit had
been quit for different lengths of time. We therefore do not know how rapidly these beliefs
change. Removing those quit for <1 month was done to ensure that the effect size was
maximised. However, once we obtain enough cases of recent quitters, it will be of interest to
study how rapidly dissonant beliefs change with changing smoking status.

Second, because we did not employ a controlled experimental design with random
assignment to smoking status, we cannot conclusively rule out the possibility that a third
spurious variable is causing the observed changes in attitudes over time. In addition, a
longitudinal design does not enable us to make definitive conclusions regarding the direction
of the causality between attitudes and behaviour that an experimental design would permit.
Nonetheless, we were able to use the longitudinal design of this study to illustrate that the
change in attitudes are likely the result of a change in behaviour, rather than the reverse.
This study is therefore one of the strongest tests of cognitive dissonance among smokers to
date.

Taken together, the present findings suggest that smokers’ beliefs can change in the service
of dissonance-reducing motivations. Furthermore, dissonance reduction seems to follow the
path of least resistance, with the most malleable beliefs being changed to a greater extent.
Finally, because the pattern of rationalisations was consistent across each of the four
countries sampled, dissonance-reducing motivations might be a fundamental drive among
smokers within Western countries.
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Figure 1.

Longitudinal pattern for functional beliefs among continuing smokers, successful quitters and failed quitters.

Tob Control. Author manuscript; available in PMC 2014 May 04.



1duosnuey Joyiny vd-HIN 1duosnuey JoyIny vd-HIN

1duosnuel Joyiny vd-HIN

Fotuhi et al.

Risk-minimising beliefs

Page 15

34 4
32 4
3.0 4
28 4 E— .
= Continuing smokers
26 4
=& Failed quitters
{q, === Successful quitters
24 4 1=
22 1 a"_’\_\\Y
20
Wave 1 Wave 2 Wave 3
(October to (May to (August to
December 2002)  September 2003) December 2004)
Survey wave
Figure 2.

Longitudinal pattern for risk-minimising beliefs among continuing smokers, successful quitters and failed quitters.
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Table 2

Characteristics of International Tobacco Four Country Survey sample by country (n=4048)

Canada USA UK Australia

Sex

Female 55.1% 58.3% 56.6% 53.2%

Male 44.9% 41.7% 43.4% 46.8%
Age, years

18-24 12.6% 11.9% 6.3% 14.5%

25-39 31.8% 38.8% 29.6% 35.7%

40-54 35.8% 36.7% 35.7% 35.5%

55+ 19.9% 24.5% 28.3% 14.3%
Education

High school diploma or lower 45.0% 41.2% 64.5% 66.6%

Technical, trade school, community college or some university  41.4% 44.9% 23.0% 20.5%

University degree or higher 13.6% 13.8% 12.5% 12.9%
Income

Under $30 000/under £15 000 (UK) 31.1% 38.1% 32.8% 29.5%

$30 000-$59 999/£15 001-£30 000 38.1% 37.8% 36.8% 35.7%

$60 000 and over/£30 001 and over 30.8% 24.1% 30.5% 34.8%
Ethnicity

White/English only 88.7% 79.4% 95.1% 87.2%

Other/mixed 11.3% 20.6% 4.9% 12.8%
Mean cigarettes per day (SD) 16.0 (9.65) 17.7 (11.5) 16.6 (9.7) 18.0 (12.4)
Mean time to first cigarette (min) (SD) 72.2 (140.8) 71.9(142.2) 73.6(141.8) 83.7 (154.7)

Measures of quitting and definitions of quitting outcome.
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Means and SDs for functional and risk-minimising beliefs at each wave by smoking status

Table 4

Quitting status W1 W2 W3
Functional beliefs, mean (SD)
Continuing smokers ~ 3.40 (0.01), 3.40(0.01), 3.36(0.01),
Successful quitters 3.05(0.06); 2.43(0.06)q 2.27 (0.07),
Failed quitters 3.06 (0.06), 2.50(0.05); 2.93(0.06),
Risk-minimising beliefs, mean (SD)
Continuing smokers ~ 2.82 (0.01)s  2.83(0.01);  2.79(0.01),
Successful quitters 243 (0.06), 2.23(0.05); 2.13(0.05);
Failed quitters 2.44(0.07), 2.26(0.07); 2.35(0.07)y

Page 19

Higher means indicate a greater endorsement of functional or risk-minimising beliefs (5-point scales). For each type of belief, elements with a

common single subscript letter represent non-significantly different means, p<0.05, as determined by relevant simple effects tests.

All other elements within each belief type are significantly different from each other.
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