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Abstract

Cigarette taxation is an economics-based policy associated with increased population-level quit
ratios. However, the estimated effects of tax increase on smoking behavior vary substantially,
underscoring the need to identify moderating variables. We examined whether behavioral
disengagement — the tendency to abandon goals when experiencing stress — modified the
association between cigarette taxes and daily smoking behavior. We connected state-level cigarette
tax rate data with individual-level behavioral data, including a national sample of 725 US adults
who smoked daily at baseline and reported follow-up data approximately 10 years later, and 376
who were resampled a third time after another 10 years. Analyses involved multilevel logistic
regression (with time as a nested variable and anonymized state codes as a grouping variable),
where current smoking status (dichotomous) was regressed on behavioral disengagement, state-
level cigarette tax at baseline and current time, and the interaction between disengagement and
current tax. Consistent with hypotheses, tax rate interacted with disengagement (OR=0.95, 95%
C/=0.90,0.99, p=.0255): Among those one SD above the mean for disengagement, tax rate was
unassociated with quit ratio (OR=0.99, 95% C/=0.85,1.16, p=.6975). However, among those one
SD below the mean, tax rate was significantly associated with higher quit ratio (OR=1.22, 95%
CI=1.04,1.43, p=.0163). Our data suggest the possibility that cigarette taxes may be more effective
in facilitating cessation among smokers low in behavioral disengagement or when accompanied by
interventions that reduce stress or maintain goal pursuit. Identifying psychological moderators of
policy effectiveness holds promise for improving policy design and targeting.
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1. Introduction

1.1 Cigarette taxation

Cigarette taxes are a relatively effective, economics-based population-level tobacco control
strategy (Chaloupka, Yurekli, & Fong, 2012; Contreary et al., 2015; DeCicc & McLeod,
2008; Flewelling et al., 1992; Jha & Peto, 2014; Peterson et al., 1992). Because cigarette
smoking is the leading behavioral cause of premature death in developed countries (Jha,
2009), such effective tobacco control strategies are important tools to encourage cessation.
Accordingly, taxes are a key component of many tobacco control recommendations (Fong et
al., 2006; Levy et al., 2016; TFCS, 2001). However, estimates of the association between tax
rates and smoking vary substantially (CDC, 2015; Contreary et al., 2015; Ranson et al.,
2002; Tauras et al., 2001). Although in general decline, the U.S. smoking rate remains high
at 16.8%, with certain sub-populations smoking at even higher rates (CDC, 2015). Cigarette
demand declines are capped (~7-15%) even in simulations that incorporate high (20%) tax
rates (Contreary et al., 2015), suggesting not all smokers respond as expected to tax
increases. Thus, it is critical to identify individual characteristics with the potential to
moderate the effectiveness of economics-based strategies such as taxation, an approach that
is analogous to the microsegmentation approach cigarette companies have used to target
distinct consumer groups based on psychological factors (Greenland, 2013; Ling & Glanz,
2002).

Although sociodemographic moderators of cigarette tax effectiveness, such as income and
education, have been examined (Coady et al., 2013; Flewelling et al., 1992; Townsend et al.,
1994), these are difficult or impossible to intervene upon. Conversely, select psychological
moderators may be modifiable (Coady et al., 2013; Ferrer et al., 2015; Fong et al., 2006). A
deeper understanding of psychological moderators that affect health behaviors can yield
hypotheses that inform prospective, longitudinal investigation and ultimately lead to the
development of complementary interventions to augment or optimize tax effectiveness.
Prominent frameworks posit that tobacco policies trigger behavioral processes moderated by
psychological factors (Fong et al., 2006). Moreover, evidence suggests psychological factors
(e.g., stress) may modify the effectiveness of other types of tobacco control policies (e.g.,
smoke-free laws) (Meijer et al., 2015; Persoskie et al., 2015; Rennen et al., 2014). However,
little research has examined psychological factors with the potential to modify responses to
cigarette taxes.

Taxes are more strongly associated with quit attempts than sustained cessation (Bush et al.,
2012), perhaps because motivation to quit predicts whether people will attempt cessation but
not whether they will remain quit (Borland et al., 2010). One individual characteristic that
may moderate the effectiveness of cigarette taxes for sustained cessation is behavioral
disengagement from goals under stress. Behavioral disengagement is the tendency to
abandon attempts to attain goals with which a stressor interferes (Carver, Scheier, &
Weintraub, 1989). Although cigarette taxes may cause people to want to quit smoking -
increase the salience of existing motivation to quit smoking - individuals high in behavioral
disengagement may abandon the goal when cessation becomes difficult and/or stressful.
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1.2 Behavioral disengagement from goals under stress

People differ from one another in how they manage goal pursuit when they are experiencing
stress, or when goal pursuit is itself stressful. For example, some individuals try to
reinterpret stressful situations or vent their emotions to down-regulate the experience of
stress, while others cope by taking direct action to solve the stressful problem, and still
others try to deny that the stressful situation is occurring (Carver et al., 1989).

One common strategy, particularly when goal pursuit is inherently stressful or when goals
seem unattainable given other stressful circumstances, is to behaviorally disengage from the
goal — that is, to reduce efforts or attempts to achieve the goal (Carver et al., 1989).
Disengagement is likely to occur when goal pursuit is difficult and expectations for success
are low, because stress cues individuals to disengage from goals perceived as unattainable
(Carver & Scheier, 1990). Behavioral disengagement from goals can be beneficial if it frees-
up resources to pursue alternative goals an individual is more committed to or likely to attain
(Wrosch, Scheier, Carver, & Schulz, 2003a; Wrosch, Scheier, Miller, Schulz, & Carver,
2003b; Wrosch, Scheier, & Miller, 2013). Disengagement from goals can also be beneficial
for mental well-being (Carver & Scheier, 1990; Wrosch et al., 2003a, 2003b, 2013).
However, disengagement from important goals such as those related to health can be
harmful. Moreover, behavioral disengagement may result in maladaptive behavioral
decisions when it disrupts progress towards goals an individual is highly motivated to
achieve.

Behavioral disengagement is a particularly important coping strategy to examine in the
context of smoking, which is highly addictive and thus difficult to quit (Benowitz, 2010),
with high rates of cessation failure (Hughs et al., 2004). Indeed, abstinence is characterized
by withdrawal and cravings (Loewenstein, 1999), and so smoking cessation is itself stressful
(Cohen & Lichtenstein, 1990; Shiffman et al., 1996). Moreover, smokers often view
smoking as a means of coping with stress arising from other situations (e.g., work-related
stress) (Kassel et al., 2003; Niaura et al., 2002; Saladin et al., 2012; Shiffman, 1993),
particularly when other emotion regulatory techniques have failed (Fucito, Juliano, & Toll,
2010; Mager, Phillips, & Hosie, 2008), and those who smoke to reduce stress are less likely
to quit successfully (Conklin & Perkins, 2005).

Tendency towards behavioral disengagement under stress may thus play an important role in
the cessation process, and may disrupt pathways through which cigarette taxes could
ordinarily activate goals and lead to successful cessation. For example, it is possible that
cigarette taxes could lead individuals to contemplate or plan to quit, but that tendency
towards behavioral disengagement could prevent those plans from translating into action
(i.e., an actual quit attempt) (see Gokbayrak, 2015; Velicer et al., 1998, for discussions of
stress, movement from contemplation to planning to action, and relapse). Further, even if
individuals actually take steps to quit smoking in response to cigarette taxes, people high in
behavioral disengagement may not persist in those actions. Note that individuals are not
always aware of their goals and motives (Kruglanski et al., 2002, 2013), and as such it is
possible that behavioral disengagement may interfere with the motivational properties of
cigarette taxes even if individuals are unaware of a potential cessation goal or do not take
explicit steps to reach that goal.
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1.3 The present study

Despite its important theoretical role in smoking cessation, behavioral disengagement has
not been studied as a barrier to cessation or as a moderator of the effects of tobacco control
strategies. The present study is an initial attempt to fill this gap by matching individual-level
psychological and behavioral data from a national U.S. health study with state-level data on
cigarette tax rates. The goal was to examine the hypothesis that behavioral disengagement
would moderate the association between tax rates and quit ratios (i.e., the rate of smoking
cessation among those who smoked at a previous time point). We predicted behavioral
disengagement would be associated with lower likelihood of cessation; higher tax rates
would be associated with increased likelihood of cessation; and tax rates would be more
strongly associated with cessation among those low in behavioral disengagement. We
focused on cessation of gaily smoking consistent with the operationalization of smoking
status in these data. We also argue that behavioral disengagement may be most likely to
interfere with cessation goals among individuals who have the strongest challenge to
overcome (i.e., people who smoke regularly and may thus tend to be more nicotine-
dependent; Kassel et al., 1994).

We also conducted analyses to investigate alternative explanations for any observed
interaction between taxation and behavioral disengagement. First, we conducted analyses
involving the interaction of tax rates and other psychological variables that may be
conceptually related to goal pursuit or behavioral disengagement, including neuroticism,
conscientiousness, optimism. These variables have been associated with behavioral
disengagement in past work, and may serve as important predictors of coping styles
(including behavioral disengagement) because they help to generate the expectancies
through which coping styles are selected (e.g., Scheier & Carver, 1992; Scheier, Carver, &
Bridges, 1994). For example, individuals who are optimistic in nature may perceive success
on goal achievement to be more likely, and thus be less likely to behaviorally disengage,
whereas those who are higher in neuroticism may perceive success as less likely and
disengage more frequently. We also examined other common responses to difficult to
achieve goals, including general goal adjustment and focus on goal achievement, to examine
whether other coping styles might exhibit a similar pattern of moderation (or may explain
any moderating effects of behavioral disengagement).

We also examined whether behavioral disengagement interacted with smoke-free air law in
predicting cessation. Smoke-free air laws, which restrict smoking in areas such as
workplaces and restaurants, are intended to protect non-smokers from second-hand smoke
(Callinan et al., 2010, U.S. Department of Health and Human Services, 2006), but may also
encourage quit attempts and cessation among smokers (Fowkes et al., 2008; Hackshaw et al.,
2010; Nagelhout et al., 2012), and have been shown to interact with psychological factors in
predicting intentions to quit (Persoskie et al., 2015).
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2 Material and Methods

2.1 Participants and procedures

Data were drawn from the MidLife in the US (MIDUS) 1 (M1; 1995-1996), 2 (M2; 2004—
2006), and 3 (M3; 2013) surveys, which included a longitudinal national U.S. sample of
adults aged 24-75 (at M1). Additional details about the study (including a complete list of
measures) is at http://www.midus.wisc.edu.

Individuals who reported smoking at least a few cigarettes daily at M1 or M2 were included
in the study. The final sample included 725 participants (55.86% female) who smoked
cigarettes regularly (at least a few every day) at M1 (and had data for all relevant variables),
and of those, 336 reported smoking cigarettes daily at M2 (and had data for all relevant
variables) and thus had a second line of data included in analyses. Descriptive statistics for
participants at M2 and M3 (i.e., those included as control variables in analyses) are found in
Table 1.

2.2 Measures

At M1, M2, and M3, smoking status was assessed with a single item: Do you smoke
cigarettes regularly NOW?” (yes/no) (the previous item in the survey asked whether they
had ever smoked regularly, defining ‘regularly’ as at least a few cigarettes each day). For
Time 1, the M1 smoking variable was used to exclude individuals who did not smoke
regularly at baseline, and the M2 smoking variable was used as the outcome (quit ratio). For
Time 2, the M2 smoking variable was used to exclude individuals who did not smoke
regularly at T2, and the M3 smoking variable was used as the outcome (quit ratio).

Cigarette tax rates at the beginning of 1996, 2004, and 2013 (to match year, as closely as
possible, to data collection dates from MIDUS for M1, M2, and M3, respectively) were
coded at the state-level from the American Lung Association (ALA) database (1996, 2004,
2013; http://www.lungusa2.org/slati/tobacco_taxes.php) and matched with MIDUS data
(M1: 1996; M2: 2004; M3: 2013) using Federal Information Processing Standard (FIPS)
state codes by MIDUS staff. The dataset does not include a state variable for each
individual, but rather a FIPS “nonsense code,” which protects personally-identifiable
information with a unique code assigned to each state, rather than address, in accordance
with MIDUS confidentiality procedures.

Smoke-free air policies were extracted from the ALA State of Tobacco Reports in 2004 and
2013. These reports indicated whether each state had smoke-free policies in government
worksites, private worksites, schools, childcare facilities, restaurants, bars, retail stores, and
recreation/ cultural facilities. Each category was scored dichotomously (1 = state policy in
place; 0 = no state policy in place), and then the eight category scores were summed to
create a total score (ranging from 0 = no policies in place to 8 = all policies in place). The
year 1996 predates ALA State of Tobacco Reports, and as such, smoke-free policies were
connected only to M2 and M3.

Behavioral disengagement was assessed with four items (Carver et al., 1989), all beginning
with the same stem: “Please circle the number that best described how you usually
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experience a stressful event:”: 1) | give up trying to reach my goal,” “I admit to myself that |
can’t deal with it, and quit trying,” “I give up the attempt to get what | want,” and “I reduce
the amount of effort I’m putting into solving the problem.” Answer options were 1=a lot
through 4=not at all, and items were reverse-scored and then averaged. Scale reliability was
acceptable (M2: a =.73; M3: a =.74). Note that behavioral disengagement was not
assessed at M1.

General goal adjustment and focus on goal achievement (Wrosch et al., 2000) were assessed
with a series of items. Items associated with general goal adjustment included: “When my
expectations are not being met, | lower my expectations;” “To avoid disappointments, | don’t
set my goals too high;” and “I feel relieved when I let go of some of my responsibilities.”
Items associated with focus on goal achievement included: “When things don’t go according
to my plans, my motto is: “Where there’s a will, there’s a way;” “When faced with a bad
situation, | do what I can to change it for the better;” “Even when | feel | have too much to
do, I find a way to get it all done;” “When | encounter problems, | don’t give up until | solve
them;” and “I rarely give up on something I am doing, even when things get tough.” These
items were all on a four-point scale, and were averaged within each scale.

Conscientiousness and neuroticism were assessed with items from the Big 5 (John, 1990).
The item stem was: “Please indicate how well each of the following describes you?” (a 4-
point response scale was used). Conscientiousness adjectives included: organized,
responsible, hardworking, and careless (reverse-scored). Neuroticism items included:
moody, worrying, nervous, and calm (reverse-scored). Optimism was assessed with items
from the Life Orientation Test-Revised (Scheier, Carver, & Bridges, 1994), on 4-point
scales. Items included: “In uncertain times, | usually expect the best;” “I’m always
optimistic about my future;” and “I expect more good things to happen to me than bad.”
Self-reported health was assessed with a single item: “In general, would you say your
physical health is excellent, very good, good, fair, or poor?”

2.3 Analyses

Analyses were conducted in SAS 9.3, using the glimmix procedure, with FIPS nonsense
code used as a grouping variable and Time (two levels, M1 to M2 and M2 to M3) nested
within subject, and restricted only to individuals who reported smoking at baseline (M1 or
M2, depending on Time). Time did not interact with any study variable, and as such no
interactions including time were included in the final model. The final model regressed
smoking status (current regular smoking: yes or no) on tax rates at follow-up (M2 or M3,
depending on Time) controlling for tax rates at baseline (M1 or M2, depending on Time),
behavioral disengagement, and the interaction of tax rates at follow-up and behavioral
disengagement. Behavioral disengagement at baseline was not included in analyses because
it was not assessed in M1.

Ancillary analyses were conducted using the same procedures described above, but probing
the main associations of general goal adjustment, focus on goal achievement, optimism,
conscientiousness, and neuroticism with quit ratios, as well as the interaction of these and
tax rates in predicting quit ratios. Additional ancillary analyses were conducted to examine
whether smoke-free policies have main associations with, or interact with behavioral
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disengagement in predicting, quit ratios. Because the ALA State of Tobacco reports do not
date back to 1996, these analyses were restricted to Time 2 comparisons (M2 to M3), but
otherwise followed the same procedures for main analyses described above (without Time as
a nested variable).

Predictors were centered prior to creating interaction terms. Analyses controlled for age,
gender, race (three levels, coded white, black, or other), and education (no high school
diploma, high school diploma or some college, or college diploma; consistent with previous
research capturing socioeconomic disadvantage by educational benchmarks that effectively
delineate earnings; Almeida et al., 2005), all assessed at the same time as behavioral
disengagement (at follow-up, M2 or M3 depending on Time). Analyses also controlled for
self-reported health (assessed at the same time-point as sociodemographic control variables),
because self-reported health is a strong predictor of physical health and mortality,
independent of conventional risk factors (Idler & Benyamini, 1997), and as such may be
important to consider in the context of smoking cessation. Simple slopes analyses followed
standard procedures (Aiken et al., 1991).

3.1 Main analyses

Descriptive statistics for behavioral disengagement and tax rates at baseline and follow-up
are found in Table 1. The total quit ratio was 66.4% at M2 and 42.9% at M3 (compared to
the national average of 59.1% in 2015; Babb et al., 2017). The correlation between
behavioral disengagement and tax rates was r=0.01 (p=.793) at M2 and r=0.04 (p = .447)
at M3.

Results for the primary multilevel model appear in Table 2. Higher tax rates at T2,
controlling for T1, were not significantly associated with quit ratio, although the association
was in the expected direction (OR=1.10, 95% C/=0.97,1.26, p=.142). Behavioral
disengagement was also not significantly associated with quitting, but again with an
association in the expected direction (OR=0.94, 95% C/=0.88,1.01, p=.094). Consistent with
hypotheses, there was a significant interaction between tax rate and disengagement
(OR=0.95, 95% Ct=0.90,0.99, p=.026; Figure 1). Among those one SD above the mean for
disengagement, tax rate was unassociated with quitting (OR=0.99, 95% C/=0.85,1.16, p=.
698). However, among those one SD below the mean, tax rate was significantly associated
with quitting (OR=1.22, 95% CI=1.04, 1.43, p=.016).

3.2 Analyses of alternative psychological predictors and moderators

Optimism was associated with higher quit ratio (OR=1.09, 95% C/=1.03,1.15, p=.002).1 In
contrast, the main effects of the following variables on quit ratio were not significant: focus
on goal achievement (OR=1.12, 95% C/=0.89,1.42, p=.340), general goal adjustment
(OR=0.86, 95% C[=0.67,1.10, p=.224), neuroticism (OR=0.83, 95% C/=0.67, 1.02, p=.074),
or conscientiousness (OR=1.31, 95% C/=0.99,1.74, p=.062). None of the above

INote that including optimism as a control variable in the main analyses did not change the pattern or significance of the interaction
between tax rate and disengagement on quit ration, 0/=0.95, 95% C/=0.90,0.99, p=.022
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psychological predictors interacted with tax rate: optimism (OR=0.97, 95% C/=0.94,1.02,
p=.120), focus on goal achievement (OR=1.07, 95% C/=0.90,1.27, p=.437), general goal
adjustment (OR=1.12, 95% C/=0.92,1.71, p=.212), neuroticism (OR=0.91, 95%
C/=0.78,1.05, p=.190), or conscientiousness (OR=1.02, 95% C/=0.83,1.26, p=.846).

3.3 Alternative explanations

Ancillary analyses indicated no main association between smoke-free air policies and quit
ratio (OR=0.94, 95% CI/=0.79, 1.13, p=.522), controlling for baseline smoke-free air
policies (OR=1.11, 95% CI/ = 0.92, 1.34, p=.284), nor did smoke-free air policies interact
with behavioral disengagement (OR=0.93, 95% C/=0.63, 1.38, p=.711).

4. Discussion

These findings are consistent with the hypothesis that behavioral disengagement may
moderate the effectiveness of cigarette taxes for facilitating cessation. There was a
significant association between tax rates and cessation among individuals low in behavioral
disengagement. However, as expected, the association between tax rates and quit ratios was
attenuated among those higher in behavioral disengagement. Importantly, we did not
uncover unintended negative consequences (Balbach & Campbell, 2009) such as, lower quit
ratios, even among those higher in behavioral disengagement. Thus, cigarette taxes may be
not only a means for discouraging initiation among youth (Callison & Kaestner, 2014,
Contreary et al., 2015; Ohsfeldt et al., 1998), but also a cost-effective means for facilitating
cessation among established smokers, especially for those lower in behavioral
disengagement (or when paired with interventions that discourage or mitigate
disengagement).

Of note, tax rates did not interact with any other psychological variables related to
behavioral disengagement (optimism, neuroticism, conscientiousness), or used in place of
behavioral disengagement for coping with difficulties in goal achievement (goal adjustment,
focus on goal achievement), in predicting quit ratios. Moreover, we observed no main effect
of smoke-free laws on quit ratio and no interaction between smoke-free laws and behavioral
disengagement. We can only speculate about potential reasons for the lack of observed
effects, as prior studies have found smoke-free laws, like cigarette taxes, to motivate
cessation (Fowkes et al., 2008; Hackshaw et al., 2010; Nagelhout et al., 2012). It is worth
noting that our measure of smoking status focused on gas/y smoking, and it is conceivable
that smoke-free laws could have their largest effects on the behavior of less frequent
smokers, such as those who only smoke socially. Along similar lines, we focused on
cessation rates of current smokers and did not test laws’ potential effects on new initiation.
Limited statistical power may also have played a role: Because ALA reports containing
smoke-free grades were not available for M1, analyses of smoke-free laws were conducted
only with the M2—-M3 comparison. Future research should examine whether the motivational
properties and psychological effects of smoke-free laws may differ from those of cigarette
taxes. Unlike taxes, smoke-free laws are not expressly designed to motivate cessation, but
rather to protect non-smokers from secondhand smoke (Callinan et al., 2010, U.S.
Department of Health and Human Services, 2006), which may play a role in how smokers
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perceive and respond to the laws. It is also possible that taxes are particularly stressful for
smokers because they affect everyone who purchases cigarettes, whereas smoke-free laws
generally do not restrict smoking in one’s own home.

A main association between cigarette tax rate and smoking cessation rates did not emerge in
these data, in contrast to previous findings and recommendations regarding cigarette tax
rates (Chaloupka, Yurekli, & Fong, 2012; Contreary et al., 2015; DeCicc & McLeod, 2008;
Flewelling et al., 1992; Jha & Peto, 2014; Peterson et al., 1992). The final sample in our
analyses was relatively small, in comparison to previous studies, and it is possible that these
analyses were underpowered to detect a main effect. Indeed, prior research suggests the
effect of tobacco taxes on the reduction of adult smoking is generally small (e.g., Callison &
Kaestner, 2014), and simulations suggest that taxation may be more effective at preventing
initiation than promoting cessation (Contreary et al., 2015). As such, a larger sample may
have uncovered a main effect, and a lack of a main effect in these analyses should be
interpreted with caution. Future research should attempt to replicate these analyses in a
larger sample.

Further research on the mechanisms underlying the effects of behavioral disengagement in
this study would be useful for informing intervention strategies. People higher in behavioral
disengagement may be more likely to experience cessation as difficult or stressful because
they do not expect to succeed (Carver et al., 1989) or because they are motivated to fulfill
craving and avoid nicotine withdrawal (Loewenstein, 1999). Alternatively, those low in
behavioral disengagement may effectively manage stress through other means (Beckes &
Coan, 2011; Gross, 2013; Hall et al., 2002) or may be more comfortable experiencing stress
(Tamir, 2009), negating the need to rely on smoking for stress reduction. Multiple
explanations underscore the need for laboratory interrogations of mechanisms, and for
including assessments of potential mechanisms (e.g., cessation difficulty, use of smoking as
a stress reduction strategy) in future prospective, longitudinal studies of behavioral
disengagement and cigarette taxes.

Nonetheless, the findings generate important hypotheses about ways to augment cigarette
tax effectiveness by intervening on behavioral disengagement. Many current cessation
interventions target risk perceptions, social norms, or self-efficacy (Aveyard et al., 2012;
Durkin et al., 2012; Whittaker et al., 2012), or involve medication (Raupach et al., 2014).
Some smokers (i.e., those high in behavioral disengagement) may prioritize stress reduction
over cessation goals (Kopetz & Orehek, 2015; Kruglanski & Orehek, 2009) or adaptively
abandon goals they perceive to be unattainable (Carver et al., 1989). For those higher in
behavioral disengagement, medication or interventions targeting risk perceptions, social
norms, or self-efficacy alone may be inadequate in absence of interventions for coping with
stress or discouraging disengagement even when goal pursuit is stressful.

One promising approach for augmenting tax effectiveness may involve bolstering stress
management resources to lessen reliance on smoking as a compensatory regulatory strategy
(Ferrer, Green, & Barrett, 2015). Another intervention that may combat disengagement
involves facilitating implementation intentions (i.e., “if... then” plans that anticipate
obstacles and identify strategies to overcome them) (Gollwitzer & Sheeran, 2006), which
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can be incorporated into policies designed to facilitate smoking cessation (Rothman et al.,
2015). Finally, tax effectiveness may be augmented by presenting environmental cues related
to cessation goals (Papies & Barsalou, 2015), which may facilitate goal activation and
increase the likelihood of goal pursuit.

4.1 Limitations and further research

Although analyses leveraged longitudinal data across two time comparisons (M1-M2 and
M2-M3) and a span of 20 years, there are several limitations with the data structure that
warrant mention. First, we retrospectively matched taxes, behavioral disengagement, and
taxes in an existing dataset. As such, the timing of assessments was not as ideal as it would
have been in a prospectively developed study. For example, behavioral disengagement was
assessed only at M2 and M3; this, in addition to the small number of individuals who
smoked regularly at M2 and provided follow-up data at M3 (which did not provide statistical
power for stand-alone analyses in this time comparison only) precluded accounting for
behavioral disengagement at baseline in analyses. Even if behavioral disengagement had
been assessed at M1, it would not be possible to match behavioral disengagement with when
taxes increased, which varied substantially between states and often occurred multiple times
within each 9-year assessment period. Moreover, behavioral disengagement at baseline
would not necessarily (nor even usually) match with the time period in which quit occurred
— on average, about halfway through each time comparison, but with substantial variability
between individuals — nor would it be possible to determine whether behavioral
disengagement at baseline or follow-up was most relevant in disrupting any motivational
properties of cigarette taxes among those who did not quit. Therefore, future research should
include more frequent assessments of behavioral disengagement, ideally matched to changes
in state cigarette taxes and quit attempts in response to these changes.

Another limitation is a lack of data concerning the number of times individuals quit
smoking, or whether they were actually motivated to quit by taxes (although note that
individuals are often unable to report accurately on goals and motivations, meaning this
information may only incompletely describe cessation motivations; Kruglanski et al., 2002;
2013). Other psychological variables unexamined in the present data, such as habitual use of
emotion regulatory strategies or instrumental support for smoking cessation, may also
moderate the association of taxation and cessation. Future research should examine a wider
range of moderators and outcomes, including quit attempts, quit fatigue, motivation to quit
smoking, and other potential psychological moderators, assessed at more frequent intervals.
Future studies should also control for nicotine dependence and use of medication, as well as
individual-level factors associated with smoking such as children and family information
and contact with other smokers. These were not assessed here.

Study conclusions are limited to daily smokers, a population for whom disengagement may
be especially salient given the difficulty and stressfulness of overcoming a high level of
nicotine dependence. Future research is necessary to examine behavioral disengagement and
tax rates among other populations, including those who smoke less regularly than daily.
Similarly, it is critical to identify factors that may moderate the effectiveness of taxes for
discouraging initiation, which we did not examine here, particularly among adolescent and
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young adult smokers. Analyses were also limited by reliance on self-reported smoking status
as an outcome, although outside of some special populations (i.e., pregnant women,
underage youth), self-reporting of smoking does not seem to be biased by social desirability
(Persoskie & Nelson, 2013). Finally, there was a lack of ethnic diversity in the sample.

These limitations are offset by a number of strengths, including the use of a longitudinal,
national U.S. sample, the novelty of coupling population-level tax data with individual-level
psychological and behavioral data, and a psychometrically sound, well-used measure of
behavioral disengagement.

5. Conclusions

This is one of few studies in a nascent area of inquiry identifying individual characteristics
that shape responses to population-level public health strategies, including those that are
economics-based (Meijer et al., 2015; Persoskie et al., 2015; Rennen et al., 2014). The
advantages of microsegmenting tobacco consumer groups are well understood by tobacco
companies, but have not been fully utilized in tobacco control efforts and, even then, not in
terms of the effects of broad policies such as taxes (Greenland, 2013; Ling & Glanz, 2002).
Findings are consistent with the hypothesis that cigarette taxes may be most effective for
facilitating cessation when accompanied by supplementary interventions to deter goal
disengagement. These findings also raise the possibility that goal disengagement could play
a role in the success of other economics-based strategies that encourage stressful or difficult
behavioral changes.
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. Cigarette taxation effectiveness may differ based on psychological

characteristics

. Disengaging from goal pursuit under stress may be one such characteristic

. In ever-smokers low in disengagement, the tax-cessation association was
positive

. In ever-smokers high in disengagement, taxation is unassociated with

smoking status

. Our data suggest that economics-based strategies may be moderated by

disengagement
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Table 1
Descriptive Statistics by Time
MIDUS 2 MIDUS 3
n=725 n =336
M sb M sb
Age 53.19 10.88 61.22 9.53
Behavioral Disengagement 1.77 0.59 1.79 0.58
Baseline tax rate $0.35 $0.17  $0.73 $0.49
Tax rate $0.76 $0.49 $1.47 $0.98
Self-reported health 3.22 1.01 3.01 1.06
Number of years since quit (former smokers only) 5.14 4.63 5.67 5.87
N % N %
Female 405 55.86% 196 58.33%
Race
White 676  93.24% 314 93.45%
Black 27 3.72% 9 2.68%
Other 22 3.03% 13 3.87%
Education
Less than high school 74 10.21% 26 7.74%
High school or some college 497  68.55% 234 69.64%
College 154  21.24% 76 22.62%
Smoking status
Current smoker 243 33.52 192 57.14
Former smoker 482 66.48 144 42.86
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Table 2
Multilevel Model of Smoking Quit Ratio (/7= 725)
OR 95% ClI p
Age 1.01 1.00,1.03 .024
Female 0.79 061,102 .069
Race
White ref ref ref
Black 0.82 040,169 .598
Other 0.30 0.10,0.95 .031
Education
Less than high school ref ref ref
High school or some college 0.55 0.33,0.92 .002
College 133 097,182 .023
Self-reported health 1.01 0.86,1.15 .890
Tax rate T1 1.05 0.86,1.28 .635
Tax rate T2 110 097,126 .142
Behavioral disengagement 094 0.88,1.01 .094
Tax rate T2 X Behavioral disengagement  0.95 0.90,0.99 .026

Generalized XZ: 1027.30, Xz/dfratio =0.97
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