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Abstract
Objectives—To use the theory of planned behavior to identify predictors of intentions to use
cessation aids when quitting smoking.

Methods—African American smokers completed a survey to assess intentions, attitudes, and
normative and control beliefs regarding the use of smoking cessation aids.

Results—Participants held mildly positive attitudes regarding the use of cessation aids. Beliefs
related to the utility of aids, support of referents, and accessibility of a doctor were most strongly
associated with intention to use cessation aids.

Conclusions—African American smokers may be amenable to the use of cessation aids, and
specific beliefs may be targets for intervention.
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Smoking is the cause of over $100 billion in health care costs annually and accounts for
approximately 443,000 deaths each year.1 Although the prevalence of smoking among
African Americans is very similar to that of whites (currently 21% for both groups),2

African Americans experience a greater risk for tobacco-related morbidity and mortality.3,4

Studies also indicate that although African Americans have more quit attempts in a given
year when compared to whites,5,6 they are much less likely to succeed in quitting.7,8
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Although many biopsychosocial factors likely contribute to lower quitting success among
African American smokers, one reason may be lower use of pharmacotherapy to aid in
cessation attempts. Although pharmacotherapy has been shown to increase cessation
success,9 there is evidence that pharmacotherapy is generally underused across all racial
groups.10,11 However, studies of nicotine replacement use indicate that African Americans
have even lower use rates (10–20%) when compared to those of whites (29–34%).6,10,12–18

In general, reasons for underuse include cost, lack of knowledge regarding efficacy,19

concerns about safety, and a perceived lack of access.20 However, whether similar or
different reasons account for underuse by African Americans has not received much
attention.

One qualitative study examined several ethnic minorities’ attitudes and beliefs about
pharmacotherapy.21 Results revealed that, similar to findings from previous studies of
mostly white smokers, African American smokers (n = 26) were aware of the existence of
cessation pharmacotherapy but were not knowledgeable regarding the specific benefits for
cessation, such as reduced cravings and withdrawal symptoms. In addition, many smokers
were skeptical of the effectiveness of all forms of cessation pharmacotherapy and were
particularly reluctant to accept a medication in pill form. African American participants also
reported believing that the side effects of all cessation aids would likely be worse than the
health effects of smoking.

The generalizability of these qualitative results to most African American smokers is
unknown. Furthermore, Fu and colleagues21 did not determine which beliefs among those
identified would be most significant in influencing participant decision making about the use
of pharmacotherapy. Given the importance of increasing cessation among African American
smokers and the dearth of research in this area, there is a need to extend this qualitative
work to address these limitations.

Examining Pharmacotherapy Use Using the Theory of Planned Behavior
In this study, we used a theoretically driven, quantitative approach to examine attitudes and
beliefs related to pharmacotherapy use for smoking cessation among African American
smokers.

Constructs examined were drawn from the theory of planned behavior (TPB) which have
been used extensively in health behavior studies,22,23 including in studies of smoking
behavior.24 According to the TPB, and consistent with meta-analyses of TPB studies,25

intentions are the proximal cause of volitional behavior.26 Intention is determined by
attitude towards the behavior, subjective norm, and perceived behavioral control. Attitude
toward the behavior is a function of behavioral beliefs regarding the anticipated outcomes of
a behavior and the value placed on these outcomes (outcome evaluations). Subjective norm
is a function of individuals’ beliefs about whether others important to them (referents) want
them to engage in the behavior (normative beliefs), and the individual’s degree of
motivation to comply with referent opinions. Perceived behavioral control is a function of
control beliefs about the extent of personal control over a behavior (eg, opportunities/
resources and barriers/impediments likely to facilitate/hinder the behavior) and an
evaluation of how strongly the behavior is likely to be affected by the facilitating/hindering
factors (perceived power).

According to the TPB, in order to determine key predictors of intention it is first necessary
to conduct elicitation interviews to identify the specific behavioral beliefs, normative
referents, and control beliefs relevant to the particular population and target behavior in
question. This is followed by a quantitative assessment of beliefs that might predict the
behavior and/or the intention to engage in the behavior. In order to build on the work of Fu
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et al,21 we used the theoretical constructs of the TPB to identify the beliefs of African
American smokers regarding the use of smoking cessation aids in a smoking quit attempt.
Specifically, we developed and administered a TPB-based questionnaire to a sample of
inner-city African American smokers, tested the TPB model, and identified key predictors of
intention to use pharmacotherapy. Because we thought it possible that predictors might
differ for intention to use nicotine replacement versus oral agents (ie, bupropion and
varenicline), we examined predictors for each type of medication independently.

METHOD
Participants

Participants were recruited from the lobby of an urban outpatient health center that serves a
predominantly African American community in the spring of 2009. Participants were
eligible if they identified as African American or black, smoked at least 5 cigarettes per day
(to ensure the relevance of using cessation aids), and had a telephone number for follow-up
contact. In order to ensure that participants could meaningfully consider the manner in
which they would quit smoking should they decide to do so, participants were excluded if
they indicated that they were not interested in quitting during the next 6 months or if they
had only started smoking within the last 30 days. Of those screened, more than 90% were
eligible and agreed to participate. Although 200 participants were enrolled, one participant
was found to have completed the survey twice so that the number of participants analyzed
was 199. Participants received $5 in cash to compensate them for their time. This study was
approved by the human subjects institutional review board at the University of Missouri-
Kansas City.

Measures
Demographics and smoking characteristics—Demographic measures included age,
number of years smoked, income, and education level. Smoking characteristics included
cigarettes smoked per day, nicotine dependence level as assessed using the Fagerstrom Test
for Nicotine Dependence (FTND),27 previous use of smoking cessation aids, and number of
previous quit attempts.

TPB constructs—Questionnaire items were developed for each of the TPB constructs of
interest (ie, behavioral intent, attitude, subjective norm, perceived behavioral control,
behavioral beliefs, behavioral outcomes, normative beliefs and motivation to comply, and
control belief and perceived power) using established TPB scaling methods.22 Survey item
content (ie, specific outcome beliefs, specific control beliefs, specific referents) was based
primarily on a review of the focus group results reported by Fu et al21 and supplemented
with items we thought might be relevant. Two sets of measures were created with one
focused on use of nicotine replacement therapy and one focused on the use of oral cessation
medications. Prior to use in the study the instrument was pilot tested with 10 volunteers
recruited in the same manner as the study participants.

TPB Outcome Variables
Intention to use cessation aids was measured with a single item--“I plan to use [nicotine
replacement therapy/oral cessation medications] in the next 6 months”-- rated on a 7-point
scale (1=Likely, 7 = Unlikely).

TPB Higher Order Constructs
Measures of the constructs used to predict intention (ie, attitude, social norms, and perceived
control) were obtained by means of semantic differential, 7-point scales scored −3 to +3, as
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suggested by Ajzen and Fishbein.18 For assessment of attitude, participants rated 7 items
(scored +3 to −3) to indicate whether “My using (Nicotine Replacement Therapy/Oral
cessation medications such as Zyban or Chantix) is” (wise/unwise), (easy/difficult), (safe/
dangerous), (enjoyable/unenjoyable), (beneficial/harmful), (like/dislike), (good/bad).
Internal consistency was calculated for the attitude measure for both NRT and OCM (α= .
863 and .913, respectively). For assessment of subjective norm, participants rated 2 items
(scored +3 to −3) to indicate whether “Most people important to me think I (should/should
not) use (Nicotine Replacement Therapy/pills like Zyban or Chantix) to help me quit
smoking” and whether “People I respect and admire (do/do not) want me to use (Nicotine
Replacement Therapy/pills like Zyban or Chantix) to help me quit smoking”. For perceived
behavioral control, participants rated whether “Using (Nicotine Replacement Therapy/pills
like Zyban or Chantix) to quit smoking is (up/not up) to me” (scored +3 to −3).

TPB Primary Level Constructs
Individual behavioral beliefs and corresponding outcome evaluations were measured using
bipolar 7-point semantic differential scales. For each behavioral belief (eg, “Using NRT will
help me to quit smoking”), participants rated how likely or unlikely the outcome was (scored
from +3 to −3) and for each corresponding outcome evaluation participants rated whether
the outcome (eg, “Quitting smoking…”) was good/bad (scored from +3 to −3). There were
10 behavioral belief/outcome evaluation pairs that were used for both nicotine replacement
and oral cessation medications and an additional behavioral belief/outcome evaluation pair
(“If I use NRT I will still be addicted to nicotine”) used only for NRT (see Table 3).

Six normative beliefs and corresponding motivation to comply ratings were measured for
both NRT and oral cessation medications using bipolar 7-point semantic differential scales.
For normative beliefs, participants responded to 6 items rating the extent to which they
thought their boyfriend/girlfriend/husband/wife, friends, pastor, family, doctor, and God
thought they (should/should not) use oral cessation medications or nicotine replacement
therapy (scored from +3 to −3) to help them quit smoking. For each normative referent,
participants indicated the extent (from 1 to 7) to which they were motivated to comply with
the referent (ie,“do not want to do/want to do what my [referent] thinks I should do”).

Six control beliefs and corresponding perceived power ratings were measured for both NRT
and oral cessation medications using bipolar 7-point semantic differential scales. For control
beliefs, participants rated 6 items indicating the extent to which access to a doctor, access to
a pharmacy, sufficient money, support from those around them, taking it as prescribed, not
having too much stress (rated from not at all true to very true; −3 to +3) was necessary or
important to using NRT/oral cessation medications (eg, “To use NRT one needs access to a
doctor”). For perceived power, participants rated the extent to which each of these potential
barriers/facilitators would be difficult/easy to achieve or overcome (scored from −3 to +3).

Procedures
Participants who were interested in participating completed informed consent. To increase
the likelihood that participants were aware of the cessation aids in question, participants
were shown pictures of each item prior to survey administration and encouraged to ask
questions if anything was unclear. Approximately 5 participants asked questions related to
understanding vocabulary and the scaling of the items. Upon completion of the survey,
participants were reimbursed with $5 in cash. Participants also consented to a 6-months
follow-up survey to assess actual medication use. However, at the 6-month follow-up less
than 20% of participants were reached when called using the contact information provided.
Therefore, analyses concerning medication use were aborted.
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Analyses
Analyses were conducted using SPSS 16 and AMOS 16.28 Analyses followed the steps
described by Davis and colleagues.29 First the applicability of the TPB for predicting
intention to use pharmacotherapy for smoking cessation was examined. Second, the
correlation of each behavioral, normative, and control belief with intention to use
pharmacotherapy was examined.

Validity of the TPB models—The same sets of analyses were conducted for each target
behavior (ie, intention to use nicotine replacement therapy and intention to use oral cessation
medications). The first step examined the association between the higher order construct
measures (ie, direct measures of attitude, subjective norm, and perceived control) and
intention to use medication. This analysis was conducted using path analysis.28 Direct paths
were specified from attitude, subjective norm, and perceived behavioral control to intention.
Attitude, subjective norm, and perceived behavioral control were allowed to covary. In
addition to calculating chi-square, fit was assessed using a number of additional fit indices
including goodness of fit (GFI), adjusted goodness of fit (AGFI), and root mean square error
of approximation (RMSEA). Acceptable values for these indices include a value of .95 or
higher for CFI, a value of .07 or less for RMSEA, and a nonsignificant chi-square.

The second step was to evaluate whether the primary level components (ie, the specific
behavioral, normative, and control beliefs) were correlated with their respective higher order
constructs (attitude, subjective norm, and perceived control). This was accomplished by
examining the correlation between each direct measure (eg, attitude) with the summed
products of the corresponding primary level components (eg, behavioral beliefs and
corresponding outcome expectations). A moderate correlation (.4–.6) was considered
indicative of a good fit between the primary level and higher order constructs.21

Predictors of intention—The final set of analyses examined the correlation between
each primary level component with behavioral intention to determine which individual
beliefs were significant in predicting cessation aid use. In these analyses, the product of each
primary level construct pair (eg, a particular behavioral belief and its corresponding outcome
expectation rating) was correlated with intention.

RESULTS
Validity of the TPB Models

Demographics and smoking characteristics are displayed in Table 1.

Means, standard deviations, and intercorrelations between the primary level constructs are
displayed in Table 2. Correlations between all constructs within each behavioral domain (ie,
NRT and oral cessation medications) were all significant with the strongest associations
emerging between the attitude and intention measures.

Path analysis: NRT—The fit for the proposed model for NRT was inconclusive as the
model was saturated (parameters estimated equals observed variables), χ2 (0) = 0.0, P = not
computable, CFI = 1.0, RMSEA = .230. However, all specified paths were significant
except subjective norm to intention. Therefore, a second model was run in which the path
from subjective norm to intention was excluded (see Figure 1). This second model had very
good fit, χ2(1)= 0.1, P = .978, CFI = 1.0, RMSEA = .000; and all paths were significant (all
P’s <.01). Together, these models accounted for 28% of the variance in intention to use
NRT.
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Oral cessation medications—Results for the proposed model for oral cessation
medications were similar to those of the model for NRT. The model was again saturated,
and all specified paths were significant except the path from subjective norm to intention. A
second model (see Figure 2) in which the path from subjective norm to intention was
excluded had very good fit, χ2(1)= 0.110, P = .740, CFI = 1.0, RMSEA = .000; and all paths
were significant (all P’s <.01). Together, these models accounted for 37% of the variance in
intention to use oral cessation medications.

Additional regression models were conducted to further explore the nonsignificance of
subjective norm as a predictor of intention. Results indicated that for both NRT and oral
cessation medication models, subjective norm was a significant predictor on its own, but
became nonsignificant when attitude and perceived behavioral control were included as
predictors.

The second step in establishing the applicability of the TPB was to examine whether the
primary level beliefs (ie, behavioral beliefs and corresponding outcome evaluations,
normative beliefs and corresponding motivation to comply, and control beliefs and
corresponding perceived power) correlated with their corresponding higher order constructs
(ie, attitude, subjective norm, and perceived control, respectively). The correlation between
the direct measures of attitude towards using either NRT or oral cessation medication and
the summed products of corresponding behavioral beliefs and outcome evaluations was .56
(P <.01) and .53 (P <.01), respectively. The correlation between the direct measure of
subjective norm for using either NRT or oral cessation medication and the summed products
of the 6 normative beliefs and motivation to comply was .53 (P < .01) and .61 (P < .01),
respectively. The correlations between the direct measure of perceived behavioral control
for intention to use either NRT or oral cessation medication and the summed products of
control beliefs multiplied by perceived power were not significant.

Predictors of Intention
The final set of analyses examined the association between each of the specific beliefs
underlying attitude, subjective norm, and perceived control and intention to use.

Behavioral beliefs × outcome evaluation—As shown in Table 3, with the exception
of “using NRT/oral cessation medications will cost a lot of money,” all beliefs were
favorable toward the use of medication as indicated by the magnitude (.33 to 1.28 out of 3)
and direction of the belief strength means relative to zero (positive indicating agreement and
negative indicating disagreement) and the direction (positive versus negative) of the
corresponding outcome evaluation.

Table 3 also shows the correlation between the product of the belief strength and its
corresponding outcome evaluation and intention to use pharmacotherapy. Beliefs that the
medication was helpful, effective, and would lower cravings were significantly related to
greater intentions to use for both types of medication (all P’s < .01). For NRT, the belief that
one would still be addicted to nicotine was also related to greater intention (P < .01). For
oral cessation medications, beliefs that medications would lower withdrawal symptoms, be
mind-altering, and cost a lot were also significantly related to greater intention (all P’s < .
05).

Normative belief × motivation to comply—Although subjective norm was not an
independent predictor of intention in the SEM model, we nevertheless examined the
underlying normative referent beliefs. As can be seen in Table 4, all belief strength means
were greater than zero, and motivation to comply was greater than 5 out of 7. This indicated
that most participants believed that all normative referents were in favor of their using NRT
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or oral cessation medications when attempting to quit smoking and that they were generally
motivated to comply. The correlation of the product of each normative referent belief and
the corresponding motivation to comply with intention to use NRT and oral cessation
medication revealed that with the exception of the belief/motivation to comply for
significant other and NRT use, beliefs related to all referents were significantly related to
intention to use (all P’s <. 01).

Control belief × perceived power—Although the individual control beliefs assessed did
not correlate significantly with the direct measure of perceived control, we examined the
underlying individual control beliefs as predictors of intention. Mean scores for each of the
control beliefs were positive, indicating agreement with each belief; however, perceived
power associated with the control belief varied from positive to negative (easy to difficult to
overcome). However, for both NRT and oral cessation medications, only control beliefs
about access to a doctor and the need to take medications as prescribed were predictive of
intention. For oral cessation medications, the control belief that one needs enough money
was also significant.

Discussion
The path analyses for both NRT and oral cessation medications revealed that the TPB model
was a good fit for the data with the exception that subjective norm was not a significant
predictor of intention. Additional analyses showed that this was likely due to subjective
norm’s overlap with attitude and perceived behavioral control. The amount of variance
explained by the models (ie, 28% for NRT and 37% for oral cessation medications) is in the
same range (~39%) as those of other studies that have used the TPB.30 Overall the results
suggested that the TPB model was useful and generalizable to this population of African
American smokers for predicting intention to use cessation aids.

The associations between the primary level and higher order variables, for both NRT and
oral cessation medications, revealed that attitude and subjective norm were good
representations of individual beliefs, but perceived behavioral control was not. One possible
explanation for this finding is that not all primary level control beliefs were correctly
identified. The control beliefs were primarily based on the themes identified by Fu et al21;
however, it is possible that there are other important control beliefs that did not emerge
during these focus groups that might better account for smokers’ perceived control over
medication use. For example, individuals may hold beliefs that acquiring cessation aids is
difficult because of transportation or managing other life priorities that we did not assess.
More work is needed to identify the key control beliefs that account for African American
smokers’ perceived control for using smoking cessation aids.

The overall results were also very similar for NRT and oral cessation medications. This is in
contrast to the focus group findings of Fu et al,21 which indicated that smokers made a clear
distinction in their beliefs between NRT and oral cessation medications.

Examination of Individual Beliefs
One of the biggest values in using the TPB is that it allows examination of the individual
beliefs that may be important for determining intention and actual behavior. In our study,
mean scores indicated that there was an overall slightly positive perception of cessation aids.
On average, participants responded that they believed that cessation aids would be useful in
helping them to quit, would not cause negative side effects, and most of their significant
referents would approve of their using cessation aids. This overall positive perspective is
encouraging and contrasts with the results of the focus groups that indicated that African
American smokers are generally wary of the effectiveness of cessation aids, think they will
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cause bad side effects and many people in their life would not find them useful in quitting.21

Nevertheless, the ratings also indicate that there is ample room for increasing the strength of
positive beliefs about cessation aids.

With respect to the individual behavioral beliefs that best distinguish smokers differing in
intention to use aids, those who believed that cessation aids would have utility in helping
with cessation were more likely to intend to use them. Smokers who believed that cessation
aids could help them to quit, would be effective in helping them to quit, and would reduce
cravings were more likely to intend to use such aids. In addition, for oral cessation
medications, the belief that they would reduce withdrawal symptoms was also significantly
associated with intention to use them. These findings were consistent with general
population studies that indicate that beliefs about medication efficacy is a key issue in
medication use.19

There were also beliefs about potential problems with cessation aids that were significantly
associated with intentions. Smokers who endorsed the belief that NRT would continue their
addiction to nicotine were less likely to intend to use NRT. This is consistent with Fu et
al’s21 qualitative data that indicated that many smokers thought that they would remain
addicted to nicotine by using NRT products. Similarly, smokers who believed that oral
cessation medications would alter their mind were also less likely to intend to use them.
Although safety concerns have also been identified as a problem in the general population,19

this latter concern may relate to the well-documented general distrust of medicine and
research by African Americans.31 It may also account for Fu et al’s21 finding that oral
cessation medications were seen as different from and more dangerous than NRT.

In addition, the belief that oral cessation medications would be cost prohibitive was
significantly associated with intentions to use. Perceived cost has been identified as a barrier
for NRT use in the general population of smokers.19 However, among African Americans in
the current study, it appears that cost concerns were focused on oral cessation medications
rather than NRT. These beliefs are consistent with the higher cost of oral cessation
medications and highlights the potential importance of subsidizing the cost of effective
medications (whether through insurance coverage or other methods) to increase uptake.

Regarding normative beliefs, our list of referents included “pastor’ and “God’s will” because
we believed these might be particularly salient referents among African Americans.32

Results indicated that smokers on average perceived normative referents to be in favor of
their using cessation aids. Importantly, except for the “significant other” referent for NRT,
all referent beliefs (including their pastor and God) were predictive of intention to use
cessation aids. This suggests that interventions to enhance medication could target all of
these referents to increase the likelihood that smokers will encourage medication use.

Regarding control beliefs, perceived ability to see a doctor, to take medications as
prescribed, and the affordability of medications were most strongly predictive of intention to
use cessation aids. These perceived control predictors are consistent with well-established
predictors of poor health outcomes among African Americans33 and highlight yet another
way in which these traditional barriers may impact health (ie, through perceived lack of
control to use cessation aids).

General Implications
Previous use of NRT among African Americans in this study was somewhat lower than in
other studies. Use was 20.7%, compared to 25% to 40% from previous studies of the general
population.10,34 Our findings, though based on a convenience sample, suggest oral cessation
medication use is much lower (9%). This information appears to confirm the need to
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increase use of NRT and oral cessation medications among this population for smoking
cessation. Although our findings suggest that, in general, similar beliefs related to utility can
be targeted for NRT and oral cessation medications, they also indicate that interventions
targeting African Americans may need to address specific concerns about addiction to
nicotine from NRT and the potential psychological side effects and cost associated with oral
cessation medications. Providing more information on the potential for oral cessation
medications to lower withdrawal symptoms may address a crucial gap in knowledge about
the way oral cessation medications work. Finally, the results suggest the TPB and theory-
based approach may be useful for understanding reduced use of cessation aids in
underserved populations.

Limitations
Our reliance on the themes identified by Fu et al21 to develop item content rather than
conducting elicitation interviews with African American smokers in the community in
which we conducted the survey may have led us to fail to assess beliefs that are important
for predicting intention. In addition, because we followed the TPB approach and developed
novel measures for this study, we were not able to use established reliable and valid
measures. Nevertheless, our final TPB model was a good fit, increasing confidence in the
findings.

Another study limitation was that the participant’s smoking status was not biochemically
verified. There is the possibility that some participants were not smokers and participated
only for the small cash incentive. It is also important to recognize that our failure to
successfully assess medication use among our participants at follow-up resulted in models
based on intention to use rather than actual use. Confirming the present results with use
behavior as the outcome is an important next step. Caution is also warranted in generalizing
these findings. Although a strength of the study was its focus on an underserved population,
the results may not apply to other African American communities or settings (particularly
those of higher income than this lower income sample), nonoutpatient samples, or smokers
from other ethnic groups.

Conclusion
In spite of these limitations, the results provide preliminary evidence that African American
smokers may be amenable to the use of smoking cessation aids. The findings also point to a
number of key attitudes and beliefs that may be valuable intervention targets for future
intervention research studies or social marketing and advertising campaigns.
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Figure 1.
Theory of Planned Behavior Model Predicting Intention to Use Nicotine Replacement
Therapy
All associations are significant at the P < .01 level
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Figure 2.
Theory of Planned Behavior Model Predicting Intention to Use Oral Cessation Medications
All associations are significant at the P < .01 level
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Table 1

Smoking and Demographic Variables (N=199)

Variable Mean SD %

Age 44.2 10.7

Cigarettes per day 12.5 7.5

Quit attempts in the last year a 4.4 5.6

Years smoked 21.1 11.3

Motivation to quit (out of 10) 8.4 2.0

FTND b 5.4 2.1

Gender (male) 58.3 %

High school graduate (or less) 72.4%

Income (household less than $900 per month) 74.9%

Employed full or part time 19.6%

Previous Nicotine Replacement Therapy use 20.7%

Previous oral cessation medication use 9.2%

a
Median quit attempts in last year is 3.0.

b
The Fagerstrom Test of Nicotine Dependence is an indication of level of dependence on nicotine, and scores range from 0–10, with a level of 10

indicating a higher level of nicotine dependence.
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