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PHARMACOTHERAPIES: EFFICACY, MECHANISMS, AND ALGORITHMS 
 
A.  Specific Aims 
 
There is substantial evidence that smoking cessation pharmacotherapies are effective.  Numerous studies and 
meta-analyses show that medications significantly boost long-term cessation rates, and they do so across types 
and levels of adjuvant interventions.1-4  In addition, cessation pharmacotherapies are popular with smokers5 and 
their use appears to be increasing.6   Finally, there is convincing evidence that cessation pharmacotherapies are 
cost-effective relative to many other sorts of preventive interventions.7,8 

 
While cessation pharmacotherapies are cost-effective and widely used, there is a great need to improve their 
efficacy and discover strategies for their optimal use.   Even with pharmacotherapies, the majority of smokers 
trying to quit still relapse.2  One reason that we cannot use or apply cessation strategies more effectively is that 
we have little direct knowledge of how treatments compare to one another in general, or in particular populations 
(e.g., in women or the highly tobacco dependent).  This gap in knowledge arises due to a lack of “head-to-head” 
comparisons of different pharmacotherapies in the same study.  Without such head-to-head trials, researchers 
and clinicians are limited to estimating relative efficacies across studies.  However, cessation studies differ in 
myriad respects:  intensity of clinical contact, type of outcome assessed, duration of pharmacotherapy, 
recruitment/inclusion criteria, assessment burden, and so forth.  As such, inter-study comparisons are risky and 
fraught with error such that meta-analyses may yield conclusions that conflict markedly with large scale focused 
studies.9  In part, these limitations have forced clinical guidelines to recommend equally all FDA-approved 
pharmacotherapies and not distinguish among them.2,10  On the other hand, head-to-head (intra-study) 
comparisons are quite capable of distinguishing among the efficacies of different pharmacotherapies or 
pharmacotherapy combinations.11,12 
 
We need to determine not only overall levels of efficacy, but also efficacy in particular populations.  This would 
allow us to match smokers optimally with treatments.  Evidence now suggests that some types of smokers 
particularly benefit from particular treatments.  For instance, evidence is mounting that women are little helped by 
standard NRT interventions, but are helped substantially by bupropion.13,14  Direct comparisons of different 
treatments administered to diverse samples of smokers would facilitate the development of accurate treatment 
algorithms.  Although smokers are encouraged to quit each year, and millions make an attempt, most fail, leaving 
them vulnerable to early death and disability.  This must be attributed, in part, to researchers’ failure to provide 
smokers and clinicians with accurate data on which treatments work best for which smokers.  
 
Our limited progress in developing improved tobacco dependence treatments may be due to an additional factor; 
viz. we have little understanding of how current treatments work.  For example, we don’t know whether 
treatments work by suppressing urges, enhancing positive affect, or reducing stress reactivity.  Knowledge about 
mechanisms provides the only rational basis for understanding treatments and promoting treatment 
improvement and development.15-17  Such knowledge provides a rational basis for treatment assignment as well.  
Understanding how treatments work can tell us not only what treatments are doing, but also what they are not 
doing: e.g., not reducing urges or not reducing post-quit irritability.  With the knowledge of which mechanisms are 
not addressed by current treatments, new treatments can be developed to address these lacunae.  Finally, 
knowledge about mechanisms may provide valuable information about the nature of addiction.  For instance, if 
the suppression of urges is a sine qua non of successful treatment, this suggests that urge severity/intransigence 
is a potent motivational force in maintaining addictive behavior. 
 
This proposal is designed to address core issues regarding how smoking cessation pharmacotherapies work, 
how well they work, and for whom they work.  We will gather the best evidence to date on: 

 The relative efficacies of major types of pharmacotherapies 

 Mechanisms that are responsible for the pharmacotherapeutic effects 

 Which smokers should get which treatment (evidence-based treatment algorithms) 
Such information is vital for the optimal use of existing pharmacotherapies, and for the development of new 
pharmacotherapies. 
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B.  Background And Significance 
 
Numerous clinical trials have examined the efficacies of cessation pharmacotherapies, but only a handful have 
directly compared the efficacies of different pharmacotherapies within the same study.  In general, these studies 
show that the nicotine gum, patch, spray and inhaler all have comparable efficacy.  For instance, a recent study18 
compared the efficacies of different nicotine replacement therapies (NRTs: gum, patch, inhaler, and nasal 
spray), finding little difference among them (e.g., these agents produced similar continuous abstinence rates at 
12 weeks: i.e., 20 - 24%).  Meta-analytic studies also suggest similar efficacies for these NRTs.2  However, one 
recent study reported a somewhat higher 6-week abstinence rate for the patch (21%) than for the nasal spray 
(13.6%).12  Another study11 comparing the efficacy of the nicotine patch with bupropion showed that bupropion 
was superior to the nicotine patch at both 6- and 12-month follow-up.  A similar finding was recently reported in 
an additional (nonrandomized) study where individuals were allowed to select between nicotine patch and 
bupropion treatments.19  While there are not enough data to conclude that bupropion is superior to the nicotine 
patch, the data currently suggest that this is so, particularly for women.13,20 
 
Given the existence of these earlier studies, why conduct additional head-to-head comparisons of different 
treatments?  First, since these studies were published, a new promising pharmacotherapy (i.e., nicotine lozenge) 
has been shown to be efficacious relative to placebo.  No data regarding the comparative efficacy of this new 
agent vs. more established pharmacotherapies have yet been published nor has any study examined any 
combination treatments involving the nicotine lozenge.  It is important to compare new agents with existing 
agents.  Second, it is cost-effective to promote the most efficacious/effective therapies available.  If one drug is 
found to be superior to others, it should be promoted above them.  Third, a study comparing multiple drugs in 
multiple groups will permit development of efficient treatment algorithms to optimize use of available agents.21  
Finally, differences in the effects of specific agents may reflect different mechanisms of action.  Uncovering the 
potentially diverse ways in which pharmacotherapies support abstinence may help us identify new treatments or 
treatment combinations that target multiple pathways to cessation.  For these reasons this proposal calls for 
placebo-controlled, head-to-head comparisons of the following treatments for tobacco dependence:  nicotine 
lozenge, nicotine patch, bupropion, a combination of the nicotine patch and nicotine lozenge, and a combination 
of bupropion and the nicotine lozenge. 
 
Agents to be Compared 
Nicotine patch.  The nicotine patch will be included in this study because it is the most commonly used 
pharmacotherapy for smoking cessation.18,22,23  Given that so many smokers use the nicotine patch, it is of great 
public health importance to determine its efficacy relative to other agents.  In addition, we include the patch in 
order to evaluate the efficacy of the nicotine patch + nicotine lozenge combination.  Without including the nicotine 
patch alone as a treatment condition it would be impossible to determine whether the combination treatment is 
efficacious because of the patch per se vs. the combination of NRTs.  Finally, it is important to examine the 
efficacy of the patch since current data suggest that the patch may be less efficacious than in the past.  Recent 
studies have cast doubt on its efficacy11 and additional evidence suggests that patch efficacy may have declined 
over the past 5-10 years.6,24   
 
Nicotine lozenge.  It is vital to determine the relative efficacy of the nicotine lozenge for several reasons.  First, it 
is relatively new and its efficacy should be examined in additional populations of smokers.  Second, early data on 
the lozenge suggest that it is both highly acceptable to smokers and strikingly efficacious.25  Third, the lozenge is 
available over-the-counter (OTC), which should promote broader use than prescription medications and 

therefore have a greater public health impact. 
 
The nicotine lozenge may be highly acceptable to smokers 
because it does not share some limitations of other forms 
of NRT.  For instance, it does not produce nasal irritation 
(spray), require a special chewing technique (gum), adhere 
to dental work (gum), or create embarrassment when used 
in social situations (inhaler, spray25.  In the Shiffman25 
study the lozenge was well tolerated and used at high 

 

Time Active Placebo Active Placebo 
(Weeks) (N=459) (N=458) OR (N=450) (N=451) OR 

6 46.0 29.7 2.1 48.7 20.8 3.7 
12 34.4 21.6 2.0 35.3 14.0 3.4 
24 24.2 14.4 2.0 23.6 10.2 2.8 
52 17.9 9.6 2.1 14.9 6.2 2.7 

*Reprinted from Shiffman et al., (2002). 

Low Dependence (2-mg) High Dependence (4-mg) 
Table 1.  Continuous abstinence rates for nicotine lozenge  
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rates.  In addition, the older NRTs, when used in a quit attempt, produce blood nicotine/cotinine levels that are 
only a fraction of those produced by precessation smoking26,27 whereas 2- and 4-mg lozenges deliver some 25 to 
27% more nicotine during a quit attempt than do the 2- and 4-mg nicotine gum.28  Moreover, the lozenge permits 
acute administration whereas the nicotine patch does not.  Therefore, the lozenge provides a way to cope with 
urges in a relatively rapid, effective, non-aversive manner.   The efficacy data presented by Shiffman et al.25 are 
quite encouraging (Table 1) in both Low- and High-Dependence smokers.  These tabled data show that both 
doses of the lozenge were efficacious, with the high-dose lozenge producing odds ratios that rival or exceed 
those of the prescription drug bupropion (bupropion typically produces OR’s in the 2.1 – 2.3 range).2,29  In sum, 
the nicotine lozenge was targeted for evaluation in this proposal because it has been little studied, initial data on 
its acceptability and efficacy are quite encouraging, and it is available OTC.  These characterizations rest upon a 
fairly modest database, which underscores the importance of doing research described in this proposal. 
 
Bupropion.  There are many reasons for selecting bupropion as a comparison cessation pharmacotherapy.  First, 
aside from nicotine replacement products, bupropion is the only first-line cessation pharmacotherapy 
recommended in the PHS Guideline2,based upon its efficacy and safety.  One other antidepressant, nortriptyline, 
may have similar efficacy,29,30, but it is associated with a higher rate of side effects and has a narrower range of 
therapeutic dose30 and is not used nearly as widely as bupropion for smoking cessation.  Second, the available 
evidence suggests that bupropion may be more efficacious than NRTs.  Specifically, in head-to-head 
comparisons it was shown to be superior to the nicotine patch.11,19  If bupropion is indeed more efficacious than 
OTC NRTs such as the patch or the lozenge, it is vital to know this so that smokers can be encouraged to seek 
out a prescription for this agent, and so that insurers and health care systems can be encouraged to make this 
treatment available.  However, if it can be shown that an OTC medication (e.g., the nicotine lozenge) is equal or 
superior to bupropion, documenting the superiority of these OTC agents might result in more successful quit 
attempts and greater reductions in smoking prevalence.31,32  Finally, there is reason to believe that bupropion 
and NRTs may have differential efficacy in subpopulations of smokers (i.e., women, affectively vulnerable).13,33  
Therefore, comparing NRTs with bupropion in the same study might allow us to develop effective 
treatment-matching algorithms so that each smoker receives optimal treatment.  
 
Nicotine patch + nicotine lozenge.  Research has generally supported the efficacy of NRT combinations.  For 
instance, the PHS Guideline2 stated that, “Combining the nicotine patch with a self-administered form of nicotine 
replacement therapy (either the nicotine gum or nicotine nasal spray) is more efficacious than a single form of 
nicotine replacement…” (p. 77; also, cf Silagy et al.4).  At the time that conclusion was drawn, only three studies 
had evaluated NRT combinations.  However, since the time of the Guideline meta-analyses, Bohadana34 
compared the 15-mg nicotine patch + inhaler with the inhaler alone.  Results were similar to earlier studies using 
multiple vs. single forms of NRT.  Although no significant differences were obtained at 12-month follow-up, a 
survival analysis indicated significant treatment effects at one year, and results favored the combined therapy 
condition across all time points.  In addition, Croghan12 recently compared a nicotine nasal spray + patch 
combination vs. either drug alone.  In general, results favored the combination.  At 6 weeks, the CO-confirmed 
point-prevalence abstinence rates were 20.7% (patch alone), 13.6% (spray alone), and 27.1% (combination).  
Differences were not statistically significant at 6-months post-treatment, and the authors speculate that the short 
period of pharmacotherapy treatment (6 weeks) may have contributed to high relapse rates across conditions.  
We recently found a similar drop-off at the end-of-treatment with a gum + bupropion combination35, which further 
suggests that the lozenge’s 12-week use period may be critical to the longterm success that we expect with this 
agent.  Finally, in the Croghan12 study, the high rates of adverse events produced by the spray may have 
reduced the efficacy of the combination therapy relative to the patch per se. 
 
Thus, most evidence suggests that combination therapy with NRT agents is superior to monotherapy with NRT 
agents.  The superiority of a patch + gum combination may be due to the fact that the patch supplies 24-hour 
exposure to nicotine while the gum permits individuals to respond to crises with self-administration of more 
nicotine.  Similarly, we suspect that the lozenge will act through a different mechanism (acute urge reduction) 
than the patch (tonic suppression of withdrawal).  Thus, combining the two agents should have an additive effect.  
We contend that the lozenge will produce even more impressive results when paired with the nicotine patch than 
does the nicotine gum.  This is because the lozenge has, thus far, shown impressive efficacy when used in 
isolation and may be more readily self-administered than the gum.  
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Bupropion + nicotine lozenge.  In the fifth active pharmacotherapy condition participants will receive bupropion 
plus the nicotine lozenge.  We have chosen this untested treatment combination despite the fact that some data 
suggest that NRTs do not enhance the efficacy of antidepressants.11,36  Our reasons for evaluating this 
combination are both theoretic and empiric.  First, since bupropion and NRTs have distinct neuropharmacologic 
mechanisms of action (although both have dopaminergic effects), it is logical that combining two such dissimilar 
agents might produce truly complementary effects.  For instance, the effects might be either interactive, or one 
drug would work with some smokers while the other would work for different smokers, thereby increasing the net 
effect.  Moreover, the two agents involved differ not only with respect to likely neuropharmacologic mediation, but 
also with respect to use strategy (e.g., prn use, ability to respond to crises, half-life).  In addition, recent UW 
TTURC data suggest that prn NRT plus bupropion may, in fact, be more efficacious than bupropion alone, 
especially for females.35  Preliminary Study 1 also showed that the bupropion plus gum combination was superior 
to bupropion alone in suppressing withdrawal symptoms.  However, once medication use was discontinued (at 8 
weeks post-quit), abstinence rates fell sharply.  We posit that the bupropion plus nicotine lozenge combination 
will be relatively efficacious in the proposed research because we believe participants will use the lozenge at 
higher rates than they used the gum.  In sum, the never before studied combination of these two highly effective 
medications holds promise based on the efficacy of previous combination therapies and Preliminary Study 3 
data. 
 
In closing, it is remarkable that so little is known about the relative efficacies of treatments for a condition that is 
so common, so commonly treated, and so costly if not treated successfully.  Identifying the most efficacious 
agents available may lead to important changes in treatment planning and policy that will encourage efficient use 
of treatment resources. 
 
Moderation of Treatment Effects 
In order to treat smokers optimally, we need to know which therapies work best with which smokers.  Cessation 
pharmacotherapies are used by millions of people but they may not work equally well for all people, making it 
essential to know how to match therapies to individuals.   While some treatment algorithms exist, at present there 
are no clear, empirically grounded algorithms to guide the matching of patients with the multiple 
pharmacotherapies currently available.37  Hughes has noted that, “Because we have no head-to-head 
comparisons of the therapies, because no treatment has replicated evidence of superior efficacy or adverse 
event profiles, and because no method to match smokers to a particular treatment has been empirically 
validated, patient preference should be a primary basis for choice among treatments”38 (p. 75).  Unfortunately, 
patient preference may not provide optimal algorithms for matching patients with the most efficacious 
interventions.39  
 
The development of empirically based algorithms requires the detection of interactions between patient 
characteristics and treatment efficacy.  An ideal algorithm would involve an individual difference that is easy to 
assess and that predicts a response to treatment such that one value predicts little response to a treatment and 
a different value is associated with great benefit. Ideally, smokers not benefiting from one type of intervention 
would benefit from a different type.  Authorities on behavior change have noted that it is extremely difficult to 
identify reliable interactions between types of people and types of treatments.21  However, recent efficacy data 
suggest that smoking treatment may be one area in which such interactions are reliable and of a magnitude that 
has public health significance.  These data suggest reliable interactions between individual differences (e.g., 
dependence, gender, and affective/depression status) and cessation pharmacotherapies.  
 
Gender.  Numerous clinical trials have shown that women tend to have lower abstinence rates than do men 
following either NRT or placebo treatment.14  In fact, in some studies there is no long-term benefit of NRT 
treatment among women.13  Bupropion, however, tends to boost long-term abstinence rates among women, with 
the benefit being similar to that found among men.13,20,40  The magnitude of this effect may be considerable.  In 
the Smith13 study, one-year abstinence rates for women were 11% for those using the patch, and 26% for those 
using bupropion.  Such findings underscore the need for new head-to-head comparisons among 
pharmacotherapies since much of the older literature does not examine gender differences in cessation,41 and it 
seems vital to determine if a prescription drug (e.g., bupropion) is necessary in order for women to attain optimal 
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results or if there is an OTC medication that is highly efficacious for women.  The importance of this derives from 
the fact that women may have greater difficulty quitting than do men,14 smoking prevalence among women 
(19.4% in 2002) is now relatively close to the prevalence among men (24.0% in 2002),42 and the majority of quit 
attempts do not occur in the context of formal, professional assistance.   Therefore, OTC aids may have great 
utility among women.  In the study proposed here, it is conceivable that the novel combination of OTC NRTs 
(nicotine patch and lozenge) will perform as well as prescription bupropion in women.  However, if it is indeed the 
case that women are less dependent upon the pharmacologic effects of nicotine than are men,43,44 then it may be 
that even a highly efficacious combination NRT will not be as effective as bupropion.   
 
Nicotine dependence.  Research has shown that nicotine dependence as assessed by questionnaires45,46 
interacts with nicotine gum dose in influencing cessation success.  In these findings, highly dependent smokers 
benefit from 4-mg nicotine gum, but not from 2-mg gum.47  Two-mg gum, on the other hand, benefits less 
dependent smokers, and such smokers do not appear to require the higher gum dose.47  A recent study48 
replicated these results among smokers when random assignment to 2- or 4-mg gum was blocked on 
dependence level.  The relation between dependence and success with combination pharmacotherapy that 
includes dual NRT has not been tested to date.  However, it seems logical to believe highly dependent 
individuals would benefit especially from the addition of a second NRT.  In theory, highly dependent smokers are 
most likely to experience severe withdrawal symptoms, prompting relapse back to smoking.  The symptomatic 
relief provided by dual NRT, one creating a steady state of nicotine and one being used to cope with urges, 
should prevent relapse, especially among highly dependent smokers. Therefore, we predict that high scores on 
one or more dependence measures should predict magnitude of benefit from the addition of a second NRT.  On 
the other hand, it is possible that highly dependent smokers would profit most from a combination of 
pharmacotherapies that produces its actions via multiple distinct routes.  If this is the case, it may be that the 
bupropion plus lozenge combination will be most efficacious with highly dependent smokers. 
 
A key to investigating this issue is to use psychometrically sound dependence measures that are valid and 
simple to use.  We will use the FTND49 and a new measure of nicotine dependence (the WI-PRISM50, Preliminary 
Study 2) to investigate the relation between dependence and treatment success.  There is some evidence that 
the WI-PRISM (and individual WISDM-68 [Preliminary Study 3] scales which will also be available) may have 
greater validity for this purpose than the FTND,51 thereby increasing the importance of new research on this 
topic.   
 
Negative affect/depression.  In addition to nicotine dependence, it is possible that individuals with a history of 
depression will benefit more from one form of pharmacotherapy than another.  Some evidence indicates that 
such individuals face an especially high risk of relapse following a quit attempt52-54 (but see Hitsman et al.55), and 
may respond better to certain treatments.  For example, Hall56 and Zelman57 found that some types of counseling 
were especially beneficial to smokers with a history of depression (but cf. Kahler et al.58).  Because of their ease 
of standardization, we believe that pharmacotherapies will produce more consistent evidence of differential 
efficacy than counseling.  Smith et al. reported that smokers with a history of depression benefited more from 
bupropion treatment than from nicotine replacement treatment (i.e., the nicotine patch).13  This is consistent with 
recent evidence that bupropion may “work” via suppression of negative affect.33  Thus, bupropion may reduce 
the negative affect that smokers with a history of depression would otherwise experience during a quit attempt, 
and this effect reduces relapse risk. 
 
It is important to note that a single question on history of depression may not provide the optimal predictor of 
differential treatment effects.  Therefore, several measures of affective vulnerability will be used to predict 
differential response to treatment, and ultimately, for a treatment assignment algorithm.  Therefore, we will use 
several brief measures of negative affect vulnerability in tests of moderation.  Specifically, we will use the 
Depression Proneness Inventory (DPI59), select items from the Negative Emotionality Scale of the brief MPQ,60 
and the “month version” of the NPANAS.61  Thus, in addition to assessing depression diagnosis (current & 
historical) we will assess trait negative affectivity (the NES & NPANAS) and depression diathesis (the DPI).  The 
DPI has predicted differential response to smoking treatment in previous research.57  The NCS-R-CIDI will be 
available to determine correspondence between continuous measures and actual diagnoses. 
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Challenges.  An optimal algorithm is one that is easy to apply in a clinical setting and that results in a high overall 
success rate across the entire sample of smokers. In the proposed study, we will strive to create a sophisticated, 
easy to use treatment-matching algorithm that examines the impact of multiple individual difference variables, 
such as gender, dependence, and negative affect.  Because we suspect all of these variables will confer 
important information about treatment response, we will use a multivariate approach.  However, individual 
difference variables may be highly correlated (e.g., gender & depression history), making it difficult to determine 
which variable should be used for treatment assignment (e.g., Smith et al.13).  We will use decision tree analyses 
since they are effective at contrasting inter-related predictors.  For instance, if depression history is somewhat 
redundant with gender, and conveys similar information regarding optimal treatment, it may be warranted, for the 
sake of simplicity, to ignore status on depression history and use only gender and dependence level for 
assignment.  Conversely, data may suggest higher-level algorithmic rules such that interactions exist among the 
predictors (e.g., men should routinely be given combination NRT unless they have a prior history of depression, 
in which case they should be given bupropion).  The effectiveness of algorithms will vary across populations such 
that an individual difference variable may be more or less useful depending upon base-rates of characteristics.  
Sensitivity analyses will be conducted to determine how well an algorithm fares across different modeled 
base-rates.  Finally, other moderators (e.g., alcohol abuse/dependence history [not current 
abuse/dependence62]) will also be examined to determine whether these factors affect the utility of generated 
rules.  In sum, it is important not only to determine which treatments produce optimal outcomes overall, but also, 
which produce optimal outcomes in different groups of smokers.  There is already strong evidence that treatment 
X individual difference interactions exist, however, it is vital to discover the specific nature of these interactions, 
and to discover how they are manifested in the context of current, efficacious interventions.   
 
Mechanisms 
At present we have only a rudimentary understanding of how efficacious smoking cessation pharmacotherapies 
work.  Some data suggest that pharmacotherapies work by reducing withdrawal symptoms.  This is consistent 
with the observation that all of the efficacious pharmacotherapies do, in fact, reduce withdrawal symptoms.11,63-65  
In addition, there is mounting evidence that withdrawal symptoms prompt or trigger lapses/relapse.63,64,66  Thus, 
logically, if withdrawal prompts relapse, then pharmacotherapeutic management of withdrawal symptoms should 
reduce relapse.  However, other research and theory suggest that withdrawal does not instigate relapse67 and 
that efficacious treatments do not work via withdrawal reduction.68,69  Thus far, research on mechanisms is only 
suggestive and not definitive.  This is because:  (1) Formal mediational analyses are very rarely conducted.  Of 
the many clinical trials of cessation pharmacotherapies conducted, only a handful attempted to determine which 
effects of treatment were determinant of success.  (2) Mechanisms are typically not measured in a 
multidimensional manner.  For instance, withdrawal symptoms, possible mediators of treatment effects, are 
typically studied in one dimension (e.g., severity67).  Our research shows that there are multiple dimensions of 
withdrawal (e.g., trajectory, volatility63,64) that are affected by treatment and independently predictive of relapse 
(see Preliminary Studies 4 and 5) and thus merit mediational analyses.  (3) Mediators are not measured in real 
time.  Previous attempts to uncover mediators33 used paper and pencil assessments of mediators that involved 
recollection and integration of events across lengthy time periods (but see Preliminary Study 5).  This may 
produce error due to recall difficulties, poor integration of data across time, and filling-in of data after long delays.  
(4) Few mechanisms have been studied.  As noted above, some research has examined whether withdrawal or 
negative affect suppression accounts for pharmacotherapy efficacy.  However, almost no other mechanisms 
have been examined.    
 
Because of the above limitations, the few tests of mediation that have been conducted have shed relatively little 
light on treatment mechanisms.  For instance, Lerman33 found evidence that reductions in negative affect may 
partially mediate bupropion’s efficacy.  However, the magnitude of that effect was quite small, suggesting that 
other factors play a bigger role.  In addition, the mediator (negative affect measured at 4 discrete time points: 
pre-treatment, pre-quit, post-quit, and end of treatment 8 weeks after the quit date) and the outcome variable 
(abstinence at end-of-treatment) were contemporaneous with one another so that reciprocal effects challenge 
interpretation.70 It is remarkable that so little is known about the mediation of pharmacotherapy effects because 
understanding causal process is a key goal of the scientific enterprise.71 
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It is vital to identify treatment mechanisms.  First, if we can discover how treatments work, this may provide 
insights into how to improve treatments and make them more efficacious.  For instance, if suppression of 
negative affect accounts for the efficacy of a pharmacotherapy, then use of the pharmacotherapy could be 
modified so as to achieve maximal impact on these symptoms.  Or, if we find that treatments do not affect a 
potential mechanism (e.g., no treatment actually reduces affective response to stressors) then researchers could 
target this potential mechanism in the development of new treatments (e.g., perhaps complementing 
pharmacotherapy with counseling that targets stress coping).  Second, information on mechanisms might 
suggest matching strategies.  For instance, highly dependent individuals might be given treatments that work via 
withdrawal suppression.  Third, characterizing mechanisms might provide variables that can be tracked for 
treatment modification or dosing.  That is, one could adjust dosing based upon the measured mechanism in 
order to achieve optimal clinical results.  An example of this would be tracking morning urge reports over time72 in 
order to adjust pharmacotherapy dose.  Medication types or levels might be adjusted until urge reports 
consistently fall below an empirically validated threshold.  Finally, it seems very important to determine if our 
theories of how our treatments work are correct.  If our theories are not supported by mediational research, we 
need to develop new theoretical models that can foster new, more effective interventions. 
 
Candidate mechanisms.  A review of relevant research and theory helped us identify the following potential 
mechanisms of pharmacotherapy effects:  

 Reduction of withdrawal symptoms/negative affect.  Withdrawal (including negative affect) will be measured 
using state-of-the-art electronic diary (ED) assessment methods that allow us to assess symptoms in real 
time and in the context of participants’ daily lives.  In addition, we will strive to determine which particular 
aspects of the withdrawal profile are involved in mediation.  For instance, do treatments work because they 
prevent growth in symptoms or reduce fluctuations in symptoms?  In addition, it is vital to determine when, 
relative to the start of treatment and the quit date, mediation occurs.  Is suppression of symptoms in the first 
48 hours important, or is maintenance of effects over longer timeframes critical?  

 Maintenance of positive affect.  In addition to increasing negative affect, withdrawal has been found to 
decrease positive affect73 and the rewarding properties of non-drug reinforcers.74-76  It is possible that 
bupropion, which has activating dopaminergic actions, may counteract the depression-like anhedonia that 
accompanies withdrawal.66  Therefore, participants treated with bupropion may not only report elevated 
levels of positive affect, but also greater enjoyment from appetitive activities.    

 Reduction of stress reactivity.  Considerable research suggests that stressors may provoke lapses/relapse.77  
It is possible that treatments work by reducing affective/urge reactions to stressors.  Thus, electronic diaries 
will be used to measure the occurrence of different types of stressors (e.g., social/interpersonal, work, etc.) 
and affective and other reactions to such stressors. 

 Reduction of craving in response to temptation events.  Recent data from our site (Preliminary Study 4) 
indicate that urge reactivity to temptation events doubles from pre-quit to post-quit.  This, of course, may be 
highly determinant of lapses/relapse, and reduction of such reactivity may account for treatment effects.  
Moreover, Preliminary Study 5 data also suggest that craving reduction may, in part, mediate the impact of 
bupropion on abstinence.  Using ED data we will assess temptation events and participants’ urge/craving and 
affective reactivity to such events.  We predict that a steady-state pharmacotherapy (e.g., patch), combined 
with an effective prn NRT (i.e., lozenge) that allows smokers to effectively self-medicate their cravings, will be 
the most effective pharmacotherapeutic treatment for reducing cue-elicited urges. 

 Detoxification of slips. Some research has suggested that agents such as bupropion might work by reducing 
the likelihood that a slip will lead to relapse.64, 65, 78  We will use ED data to examine this issue by exploring 
whether a slip is more or less predictive of full relapse (and the latency to full relapse) across the different 
treatment conditions. 

 
In sum, while a handful of investigators33,79 have begun to try to identify how and why treatments work, this work 
is in its infancy.  Investigators have addressed few treatments, few mediators, and we currently possess little well 
validated information on this topic. 
 
Genetics 
Genotype will be determined in order to gauge the relations of key candidate genes with important indicators of 
nicotine dependence (e.g., withdrawal dimensions, relapse latency, and multifactorial measures of nicotine 
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dependence: the WISDM-68).  In addition, we will analyze gene-treatment interactions with respect to outcome 
to explore substrata of treatment effects.  There is extensive biological evidence for the involvement of nicotinic 
receptors in tobacco dependence.80-83  A recent human study of haplotypes of four novel single nucleotide 
polymorphisms in the beta-2 subunit (CHRNB2) did not confirm the hypothesized differences in either smoking 
initiation or progression to dependence.84  However, as the authors point out, molecular studies of only one 
subunit may give an incomplete picture of the function of nicotine receptors.  We propose, therefore, to test all 
common haplotypes for the 8 common alpha and beta subunits of the nicotinic receptors (see Table 2). 

 
In addition to nicotinic receptors, other candidate genes have 
been identifiedand will be evaluated. These include ones 
involved in nicotine metabolism (CYP2A6, CYP2D6), dopamine 
re-uptake (SLC6A3, SLC18A1, SLC18A2), dopamine receptors 
(DRD1-5), dopamine metabolism (MAOA, MAOB, COMT, DBH, 
DDC), ACh re-uptake and metabolism (SLC18A3, ACHE, 
CHAT), as well as positional candidates as per genome wide 
linkage studies (CACNB4, TNFAIP6). These candidates include 
two genes identified as positional candidates from genome wide 
linkage studies.   
 
In terms of the dopaminergic system, a positive association has 
been reported between the 9-repeat allele of the DAT1 VNTR 
locus and smoking,85 between smoking behavior and DRD1,86 
between the dopamine transporter gene and smoking 
cessation,87 and between the A1 allele of the DRD2 gene and 

various smoking behaviors88,89 (although see Spitz et al.90).  In the Bergen91 genome-wide linkage study, the 
authors note that modestly positive results for DBH (chromosome 9) were detected using ever/never smoked 
(p=0.01) and a log transformed pack-year (p=0.005) analysis.  The chromosome 5 region most positive in the 
Duggirala92 study contains the DRD1 locus.  A recent study93 showed a gene X gene interaction on prolonged 
abstinence involving SLC6A3 and DRD2.  The DRD2-A2 genotype in the presence of the SLC6A3-9 genotype 
(compared with the SLC6A3-10 genotype) had higher abstinence rates and a longer latency to relapse (also see 
Caporaso94).  Also, an association has been found between smoking initiation and two polymorphisms in the 
tryptophan hydroxylase (TH) gene.95 
 
Genes involved in nicotine activity and metabolism may also be involved in nicotine addiction and smoking 
behavior.  Microsomal cytochrome P450 2A6 (CYP2A6) has been suggested as a protective genetic factor 
against nicotine dependence.96  Two mutations, each producing an inactive enzyme, were both implicated in this 
study as protective factors.  The study reported that a single copy of either mutation was sufficient to produce 
impaired nicotine metabolism, found more often in controls than nicotine dependent smokers (p=0.04), see 97,98 
for concerns regarding genotyping in this study.  A subsequent study in a population of lung cancer patients 
found only a statistical trend in nonsmokers having two copies of the mutation.99  A positive association has also 
been reported with pack-years of smoking and another CYP450 enzyme, CYP1A1.100 
 
C.  Preliminary Studies 
 
Since 1992, the Center for Tobacco Research and Intervention scientists have conducted 24 randomized 
smoking cessation clinical trials and developed valid assessments of tobacco-related constructs.  More than 
1500 community smokers enrolled in the first UW TTURC studies, including more than 1100 smokers who 
agreed to participate in demanding ecological momentary assessment.  The proposed research will build upon 
recent UW TTURC accomplishments in clinical trial methods, statistical modeling, assessment, and genetic 
analyses as described below. 
 
Preliminary Study 1.  Bupropion Monotherapy and Combination Therapy with Nicotine Gum.35 
This randomized placebo-controlled double-blind clinical trial compared the efficacy of bupropion alone and in 
combination with nicotine gum in a large (N=608), ethnically diverse (22% African American) sample of smokers.  

Table  2.  Nicotine-receptor 
Candidate Genes 

 Symbol 
Gene 
size  

cDNA 
size #SNPs 

# 
Confirmed Name 

Nicotinic receptors      

 CHRNA1 18.1 1.7 7 0 alpha1  

 CHRNA2 20 2.7 20 0 alpha 2  

 CHRNA3 202 1.5 97 0 alpha 3 

 CHRNA4 17.8 3.3 9 0 alpha 4 

 CHRNA5     alpha 5 

 CHRNA6 17 1.7 4 1 alpha 6 

 CHRNA7 82.8 1.5 86 0 alpha 7 

 CHRNA9 no genomic seq. alpha 9 

 CHRNA10 7.3 1.9 0 0 alpha 10 

Chr.17 CHRNB1 9.5 1.6 1 0 beta 1 

 CHRNB2 10.4 2.4 6 0 beta 2 

 CHRNB3 7.6 1.2 3 0 beta 3 

 CHRNB4 15 2.4 2 0 beta 4 

 CHRND 18.8 1.7 5 0 delta  

 CHRNG 7.5 1.5 6 0 gamma  

Chr.17 CHRNE 6.8 2.4 6 0 epsilon 
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Results indicated that use of gum and bupropion increased end-of-treatment cessation rates, particularly for 
women and suppressed withdrawal symptoms, relative to a placebo condition.  
 
Preliminary Study 2.  The Wisconsin Prediction of Relapse in Smoking Measure (WI-PRISM).50 
A five-item instrument to assess relapse proneness in clinical settings was developed using data collected in 
Preliminary Studies 1 and 5 from the first UW TTURC.  The two item-parcels in the WI-PRISM (physical 
dependence and environmental risk) predicted relapse, and total WI-PRISM scores predicted relapse better than 
the Fagerström Test of Nicotine Dependence49. Environmental risk uniquely predicted relapses occurring 
between the end of treatment and the 6-month follow-up. WI-PRISM scores were related to treatment response, 
such that smokers with lower scores benefited from the addition of a second pharmacotherapy in a way that high 
scorers did not. The WI-PRISM is a promising measure for a pharmacotherapy algorithm (see Projects 1 & 3). 
 
Preliminary Study 3.  The Wisconsin Inventory of Smoking Dependence Motives (WISDM-68).51   
The WISDM-68 is a theoretically derived, multifactorial measure of tobacco dependence that was developed and 
validated using data from 775 daily and non-daily smokers.  All 13 scales had good internal consistency (alphas 
>.85).  WISDM-68 scores predicted smoking heaviness and select subscale scores predicted relapse at the end 
of treatment and withdrawal experiences in Preliminary Study 1.  This inventory will be administered to 
participants in the proposed Project 1. 
 
Preliminary Study 4.  Life Before and After Quitting Smoking.101 
In this prospective cessation study, 90 adult smokers completed four daily nicotine withdrawal assessments 
using an ED for up to ten weeks.  Multilevel modeling techniques were used to estimate individual growth-curves 
for withdrawal symptoms to describe what life was like before and after a quit attempt.  Results replicated 
previous TTURC findings63 showing that smokers differ in withdrawal experiences and symptom reactivity to 
smoking.  Larger increases in distress prior to quitting predicted early relapse.  After quitting, participants 
became more symptomatically reactive to smoking cues and quitting appeared to release large individual 
differences in affective symptoms.  As in this study, participants in the proposed project will record data using an 
ED both before and after a quit attempt and multilevel models will be fit to the data. 
 
Preliminary Study 5.  Negative Affect in Smoking Relapse: Withdrawal and Treatment Mediation.102 
In this large (N=463) clinical trial examining the efficacy of bupropion and individual counseling, we conducted 
intensive EMA assessment of potential mediators of treatment effects.  Participants carried EDs for six weeks, 
responding to five to seven prompts per day.  Estimates of symptom growth derived from multilevel models were 
submtted to mediational analyses.  Results showed that combined pharmacotherapy and psychosocial 
intervention led to reduced craving severity and differences in craving trajectories, and that these changes in 
craving experience predicted subsequent abstinence.  Similar analytic strategies will be used in Project 1.  
 
Preliminary Study 6.  Exploring the Genetic Correlates of Tobacco Dependence and Cessation. 
Wisconsin has shipped to the University of Utah Hunstman Cancer Institute over 1100 DNA samples of smokers 
and community controls.  All of these samples have undergone quality control at Utah and have been diluted to a 
single concentration, 200 mg/ml, to facilitate subsequent DNA sequencing and SNP genotyping.   After 
identification of common haplotypes in the nicotinic subunits in a subset of these smokers and controls, we will 
identify tagged SNPs and genotype them in the remaining samples.  A total of 192 samples from smokers and 
nonsmokers (two trays of 96) have been defined.  Amplification and sequencing has begun on the first tray of 96 
samples for the CHRNA3 and CHRNB4 genes.  A subset of smokers (n=80) with extreme values on a novel 
nicotine dependence index have been identified and will be compared genotypically with one another and a 
sample (n=50) of nonsmokers as well.  Genetic data from participants in the proposed research will be submitted 
to similar and additional analyses (e.g., examining the genetic correlates of responses to different 
pharmacotherapies). 
 
D.  Research Design And Methods 
 
Participants will be randomized to six different pharmacotherapy conditions (see Figure 1).  All six types of 
pharmacotherapy intervention, including the placebo condition, will be accompanied by brief counseling.   
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Figure 1.  Randomization procedure for the study. 

 
It should be noted that this randomization figure does not reflect blocking that will occur by sex (male/female), 
ethnicity (minority/non-minority) or site (Madison/Milwaukee). 
 
Timing of Events.   
The study involves four basic phases:  Recruitment & Orientation, Pre-quit Assessment, Treatment & 
Intratreatment Assessment, and Follow-up.  Table 3 portrays the timing of study events.  All participants will 
receive reminder calls prior to their clinic visits. 
 
Table 3.  Schedule of Assessment and Treatment 

 
Evaluation 

 
Orient. 

Visit  
1 

Visit  
2 

Visit  
3 

Visit  
4 

Visit  
5 

Visit  
6 

Visit  
7 

Visit 
8 

Visit  
9 

Visit 
10 

 
Wk. 
 -3 

Wk.  
-2 

Wk.  
-1 

Quit 
Day 

Wk.  
1 

Wk.  
2 

Wk.  
4 

Wk.  
8 

Wk. 
26 

Wk. 
52 

Sign Informed Consent and HIPAA X           

Demographics X           

Smoking History  X           

Wisconsin Inventory of Smoking 
Dependence Motives (WISDM-68) 

X           

Wisconsin Predicting Relapse in Smoking 
Measure (WI-PRISM) 

X           

Fagerström Test of Nicotine Dependence 
(FTND) 

X           

Wisconsin Smoking Withdrawal Scale 
(WSWS) 

X   X X X X X X X X 

Multidimensional Personality 
Questionnaire-Short Form (MPQ-S) 

X           

Positive and Negative Affect Scale (PANAS) X   X X X X X X X X 

Depression Proneness Inventory (DPI) X           

Social Readjustment Rating Scale (SRRS) X           

International Physical Activity Questionnaire 
(IPAQ) 

X           

PrimeScreen (dietary questionnaire) X           

Food Frequency Questionnaire (FFQ) X           

Vital Signsa  X X X X X X X X X X 

Concomitant Medications and Adverse 
Events 

 X X X X X X X X X X 

 

Nicotine  
Patch 

Nicotine  
Lozenge 

Nicotine  
Patch +  
Lozenge 

Bupropion  
 

Bupropion  
   +  

Lozenge 
Placebo 

Placebo  
Patch 
N = 40 

Placebo  
Lozenge 
N = 40 

Placebo  
Patch +  
Lozenge 
N = 40 

Placebo  
Bupropion 

N = 40 

Placebo 
Bupropion 
+ Lozenge 

N = 40 

Randomization 
N = 1520 

N = 264 N = 264 N = 264 N = 264 N = 264 N = 200 
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Suicidality Assessment  X X X X X X X X X X 

Complete Physical Exam  X          

Waist Circumference  X          

National Comorbidity Survey – Revised 
(NCS-R-CIDI)b 

 X          

Short Inventory of Problems (SIP-2R) – 
Alcohol related problems 

 X          

Social Network Interview  X          

Kansas Marital Satisfaction Scale (KMSS)c  X          

Quality of Life Inventory (QOLI)  X          

Pregnancy Test for women  X          

Ultrasound Carotid Artery Intima – Medial 
Thickness (Carotid-IMT) 

  X         

Ultrasound Brachial Artery Reactivity 
Testing (UBART) of Endothelial Function 

  X         

Exercise Stress Test   X         

ED Training   X         

Pedometer Training and Assessment   X         

Blood Drawd   X        X 

Smoking Statuse    X X X X X X X X 

Counseling    X X X X     

Medication Distribution     X X X X X    

Return Unused Medication     X X X X X   

ED Data Uploadf    X X X X     

Time Required For Each Visit (in hours) 2 3 3 .5 .5 .5 .5 .5 .5 .5 .5 
a Vital signs includes carbon monoxide, blood pressure, weight, temperature, pulse, and height at Visit 2.  b NCS-R-CIDI, which should last on average 
90 minutes, includes a Screener and the following modules: Depression, Irritable Depression, Panic Disorder, Specific Phobia, Social Phobia, 
Agoraphobia, Generalized Anxiety Disorder, Suicidality, Use of Services, Alcohol Use, Tobacco Use, Chronic Conditions, Neurasthenia, 30-Day 
Functioning, 30-Day Symptoms, Obsessive-Compulsive Disorder, Worries and Unhappiness.  c This will be administered to participants who are 
married or who have a domestic partner.  d Blood will be drawn for the following tests: NMR lipid profile, creatinine, simultaneous fasting blood glucose 
and insulin, blood carotenoids, hemoglobin A1C, and high-sensitivity c-reactive protein.  e Smoking status includes a review of the abstinence calendar, 
nature of relapse contexts, and new quit attempts.  f See Table 4 for a list of EMA assessments   

 
Recruitment & Orientation  
Eligibility.  1520 individuals will be randomized.  Inclusion criteria will be that individuals:  report smoking at least 
10 cigarettes/day for the previous 6 months, produce a breath sample with a CO level > 9 ppm, report being 
motivated to quit, able to read and write English, agree to respond to EMA prompts throughout the day, and plan 
to remain in the treatment catchment area for at least 12 months after the initiation of treatment.    Medical 
screening will ensure that participants can safely be prescribed any of the medications to be used (e.g., no 
uncontrolled hypertension, history of bipolar illness, recent myocardial infarction, recent history of alcohol 
dependence, seizure history, or use of MAO inhibitors or other contraindicated medications).  In addition, any 
individual who reports thoughts of suicide or self-harm will be interviewed by a clinical psychologist, and those 
judged to be at risk for suicide will be excluded and offered referrals to appropriate treatment resources. All 
women of child-bearing potential will be given a pregnancy screening test and required to agree to use an 
approved method of birth control to prevent pregnancy during the course of the study.   Finally, only one member 
per household will be allowed to participate in the study.  We will not exclude individuals based upon their prior 
use of a study medication because we recognize that a high percentage of U.S. smokers have tried one or more 
of the pharmacotherapies we will use.  We wish to sample from this general population of smokers rather than a 
smaller population of smokers who have never used a cessation aid previously.  We will, however, statistically 
control for past use of study medications.   
 
Recruitment.  As in our previous research, we will advertise for participants via newspapers, radio, television, 
billboards, and other media.  In addition, free media (e.g., press conferences) will be utilized.  Past experience 
shows that, in Madison, WI, such recruitment strategies yield over 500 smoker enrollees per year. The proposed 
research will also occur in Milwaukee, WI, a city with a population of 1,500,741 in the major metropolitan area 
and significant racial/ethnic diversity.  Our past experience conducting research in Milwaukee suggests the 
capacity to recruit an additional 800 participants per year.  We will not run this study at this rate, but it is important 
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to note that our use of two sites allows us to conduct multiple trials with large sample sizes.  Our recruitment 
procedures have allowed us to complete multiple large N studies over the past five years with studies often 
running simultaneously (Preliminary Study N’s = 608, 463, 284, along with several highly selective 
pharmaceutical company clinical trials with combined N’s > 300).   Our success in recruitment is due to access to 
the largely unstudied population of smokers in Milwaukee, as well as to development of highly effective media 
recruitment campaigns.103  In addition, over the last two years, the Wisconsin Tobacco Quit Line (WTQL) has 
received approximately 2880 calls from smokers in the Milwaukee area and approximately 1400 from smokers in 
the Madison area.  The WTQL will be used in the proposed research to inform callers in the Madison and 
Milwaukee areas of the availability of this treatment research opportunity. 
 
Advertisements and publicity will contain a phone number for individuals to call to contact study personnel.  After 
calling this number, participants will undergo initial phone screening to rule out those with clear contraindications.  
The study will be briefly described, questions answered, and potentially qualifying individuals will be invited to 
attend an Orientation Session.  Between 60 and 150 participants will be scheduled for each Orientation Session.  
Previous experience shows that between 50-75% of these actually attend the Orientation, and about 80-90% of 
these qualify to participate and enroll in the research study.  These figures have held true across studies that 
differ dramatically in their participant burden. 
 
Enrollment.  At the Orientation Session the general requirements for participation will be reviewed (e.g., session 
attendance, need for follow-up, participation in assessments, participation in the proposed follow-up cohort study 
Research Project 2: Natural History of Smoking & Quitting: Longterm Outcomes, see below).  In addition, 
participants will be informed of the nature of the treatments involved.  They will be told that five different 
pharmacotherapy conditions will be studied and that participants will receive either one of those treatments or a 
placebo medication.  In addition, participants will be told that everyone will receive counseling designed to aid 
them in their cessation attempt.  After answering additional questions about research participation and treatment, 
participants will be asked to read and sign a consent form that contains appropriate HIPAA information. 
 
Assessment 
This study will involve assessment of a number of constructs using a variety of methodologies, including 
paper-pencil measures, ecological momentary assessment (discussed in detail below), interviews, and 
collection of physiological data and biological specimens.  There are five main categories of constructs to be 
assessed in this study: 1) Tobacco-related constructs – tobacco use, dependence, and withdrawal; 2) Mental 
health – diagnoses of mental illness and social support; 3) Physical health – cardiovascular functioning, general 
physical health and disease states; 4) Lifestyle – alcohol, diet, exercise, quality of life, and stress; and 5) 
Psychosocial – personality, affect and social relations.  One might wonder why we wish to collect certain data 
that do not seem directly relevant to cessation (e.g., disease states, diet, and exercise levels).  These data will 
serve as baseline measures for a longitudinal study aimed at characterizing the long-term effects of cessation vs. 
continued smoking (Project 2: Longterm Outcomes).  Because the longitudinal study will address how cessation, 
relapse, and continued smoking affect life, broadly conceived, we will collect a broad range of measures in the 
baseline period.   
 
Tobacco-related Constructs 
Tobacco use.  Tobacco use history will measure age of first cigarette, number of years smoking, etc.  On-going 
tobacco use will be assessed using ecological momentary assessment during the two weeks before and the two 
weeks after the quit attempt.  After that period, tobacco use will be assessed using a daily diary through the end 
of treatment and then using time-line follow-back methods during telephone follow-up contacts.   
 
Dependence and Withdrawal.  Tobacco dependence will be assessed using the Wisconsin Inventory of Smoking 
Dependence Motives (WISDM-68),51 the Wisconsin Predicting Relapse to Smoking Measure (WI-PRISM),50 and 
the Fagerström Test of Nicotine Dependence (FTND).49  These measures have been shown to predict 
dependence outcomes such as relapse and withdrawal severity.50,51  While the reliability of the FTND is 
questionable,51 it is very brief, and it has been used extensively in the past and this will permit a comparison of 
future results with previous findings (e.g., on the genetic basis of dependence).   
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Tobacco withdrawal will be assessed using the Wisconsin Smoking Withdrawal Scale (WSWS),104 which has 
been shown to correlate highly with other measures of withdrawal, and is sensitive to both nicotine withdrawal 
and replacement. It is preferred to some other measures of smoking withdrawal since it contains scales with 
multiple items permitting determination of reliability.  Participants will complete the WSWS at all study visits and 
they will also complete select WSWS items based on how they have felt in the last 30 minutes as part of the EMA 
battery.  In addition to assessing withdrawal per se, participants will answer questions regarding the occurrence 
of temptation events since the last prompt and how they coped with them as part of the EMA paradigm described 
below. 
 
Finally, participants will have the opportunity to volunteer to participate in a genetics study to assess the relations 
of genetic markers to tobacco dependence, withdrawal and cessation success.  DNA sequencing will take place 
at the University of Utah Huntsman Cancer Institute (see Preliminary Study 6).  It has four ABI 3700’s and one 
ABI3730, which can run a total of 28,000 sequence ladders per week.  SNP typing will be performed by the ABI 
SNPlex system.  This system can detect 4500 SNPs in parallel in as little as 15 minutes.  Extensive capabilities 
also exist in this center for bioinformatics that permit collection and analysis of DNA sequence, haplotype and 
SNP data.  
 
Mental Health 
Mental health will be assessed in this study using the new computer-assisted National Comorbidity 
Survey-Replication Composite International Diagnostic Interview (the NCS-R-CIDI), which arose out of a joint 
project of the World Health Organization and the former US ADAMHA. The reliability and validity of the original 
paper-pencil CIDI was demonstrated in both large epidemiological studies as well as in smaller validity 
studies.105-108  The NCS-R-CIDI is now being used by three International Consortia as part of the World Mental 
Health 2000 Initiative,109 which seeks to characterize mental health in 27 countries110.  This newer CIDI version 
has been adapted for computer-assisted administration of a structured interview (it is not the CIDI-Auto which is 
self-administered).  It generates mental health diagnoses using DSM-IV criteria.  The reliability and validity of the 
CIDI is supported by the extensive field testing of the instrument110, the prior validation of the paper-pencil CIDI, 
its reliance on ICD-10 and DSM-IV criteria, and early validation studies.111   
 
The NCS-R-CIDI has notable strengths that make it appropriate for the present research.  First, it permits 
assessment and diagnosis over three timeframes (lifetime, past year, and past month).  In the present work we 
will administer the lifetime NCS-R-CIDI in Project 1: Efficacy and the past year version in Project 2:  Longterm 
Outcomes during Years 1, 2 & 3.  It captures continuous measures of symptoms as well as mental health 
symptom impact and constructs relevant to physical illness (major diseases, use of clinicians).  It permits skip 
patterns so that individuals may be briefly screened for a disorder/condition. Finally, it is suitable for 
administration by trained lay interviewers.  NCS-trained staff will train lay interviews in all structured interview 
measures.  Interviewers will be subject to repeated reliability assessments throughout the study.  In the present 
research we plan to administer the following NCS-R-CIDI components to assess mental health:  Depression, 
Irritable Depression, Panic Disorder, Specific Phobia, Social Phobia, Agoraphobia, Generalized Anxiety 
Disorder, Suicidality, Alcohol Use, Tobacco Use, Neurasthenia, Obsessive-Compulsive Disorder, Worries and 
Unhappiness, 30-Day Symptoms, Use of Services, 30-Day Functioning, and Chronic Conditions.  It is important 
to note that we are deleting a number of CIDI scales in the interest of reducing burden (e.g., all childhood 
disorder scales, gambling, demographics).  Administered scales will provide information on diagnosis and 
dimensional information on mental and physical health, healthcare utilization, and quality of life.  Our pilot 
research indicates that the NCS-R-CIDI should take approximately 90 minutes if there is a positive diagnosis.   
 
We will also administer the Depression Proneness Inventory (DPI59), a 10-item self-report questionnaire 
developed to assess proneness or vulnerability to depression. Items are rated on a 7-point Likert-type scale and 
yield a summed score.  The DPI has predicted differential response to smoking treatment in previous 
research.57,112 
 
Physical Health 
A number of different measures of physical health will be collected as part of this research.  Blood tests will 
assess atherosclerotic risk progression (lipoprofiles, creatinine, C Reactive Protein), diabetes risk (simultaneous 
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fasting blood glucose and insulin, hemoglobin A1C), and diet (lipoprofile).  Cardiovascular health will be 
assessed using tests such as Carotid Intima-Medial Thickness (Carotid-IMT) and Brachial Artery Reactivity 
Testing (BART) of endothelial functioning.  In addition, a number of the modules from the NCS-R-CIDI will 
provide information regarding physical health (e.g., 30-Day Symptoms, Use of Services, 30-Day Functioning, 
and Chronic Conditions).  Concurrent medication usage will be assessed at every study visit.   
 
Lifestyle 
Alcohol.  Alcohol use will be assessed in three ways during the course of this study.  Participants will provide a 
nightly summary of their alcohol intake using palm-top computers.  Specifically, participants will be asked to 
report how many standard drinks (e.g., how many 12 oz. servings of beer, 5 oz. glasses of wine, and 1.5 oz. 
servings of spirits113 they consumed each day.  This quantity/frequency data will be collected for two weeks 
pre-quit and two weeks post-quit.  Then, at each follow-up telephone call, participants will be asked to provide a 
daily summary of their alcohol intake for the 7 days preceding the call.  This time frame is appropriate to allow 
interviewers to determine the exact number, size and type of drinks the participants consumed on each day114 
using a time-line follow-back method.113,115  This type of assessment has been found to be more accurate than 
long-term retrospective data collection that asks individuals to remember back over months and years.116  
Alcohol abuse will be assessed, using the NCS-R-CIDI.  As a final measure of alcohol-related problems, 
participants will complete the Short Inventory of Problems (SIP-2R),117 a 15-item scale that assesses the 
frequency or extent to which negative consequences (physical, intra-personal, social responsibility, 
inter-personal, and impulse control) occurred in the last 3 months.  The inter-item reliability coefficient for the full 
scale SIP is .89 with sub-scale coefficients ranging from .59 (impulse control) to .93 (intra-personal 
consequences).   Combining these measures will permit tests of relations among alcohol use, consequences 
and smoking over time.   
 
Diet.  In this proposal, dietary factors are important outcome variables and can also serve as explanatory 
variables for other outcomes, such as changes in blood lipids, glucose control, endothelial dysfunction, and 
intima-medial thickness.  For these purposes, measurement of individual food intakes (as opposed to group 
means) is essential.  To accomplish this, we propose to assess dietary factors using three assessments.  The 
first is a well-documented food frequency questionnaire (FFQ118,119), that assesses the average frequency of 
consumption of approximately 130 food items with specified serving sizes.  The validity of the FFQ is 
well-established in both Caucasian and African-American populations119-125 as is its association with various 
diseases.120,124,126-141  To track shorter-term changes in diet during follow-up phone calls we will use a brief 
screening questionnaire (PrimeScreen) that predicts important health outcomes.142  Finally, blood tests will be 
conducted to examine lipoprofiles and possibly blood carotenoids. 
 
Exercise.  Exercise will be assessed using three different approaches.  First, the International Physical Activity 
Questionnaire (IPAQ),143 which covers all realms of physical activity (occupational, housework, sports, etc.) will 
be completed at the Orientation session.  This measure has been shown to have acceptable reliability 
(Spearman’s rho = 0.80) and criterion-related validity (rho = 0.30) similar to other physical activity 
questionnaires.143  Second, participants will be asked to carry a pedometer for one week before they quit to 
provide a baseline measure of activity.  Pedometry has proven to be a very reliable and valid measure of steps 
walked when specific pedometer models are used.144  Third, participants will participate in a symptom-limited 
exercise stress test during Visit 2 to assess overall physical fitness. 
 
Quality of Life (QOL).  While the NCS-R-CIDI will produce data relevant to health and mental health quality of life, 
the Quality of Life Inventory (QOLI)145 will be used to capture QOL more generally. This measure has 
demonstrated good test-retest reliability and internal consistency ranging from 0.77 to 0.89 across three clinical 
and three non-clinical samples.145  QOLI scores correlate positively with other measures of well-being and 
negatively correlated with general psychopathology, anxiety, and depression. 
 
Stress.  Stress will be measured using two different approaches.  Participants will complete the Social 
Readjustment Rating Scale (SRRS),146 a 34-item measure of stressful life events that require some adaptive or 
coping behavior.   For two weeks pre-quit and two weeks post-quit participants will provide data on stressor 
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occurrence using EMA to capture hassles in real-time.  Participants will identify stressor type (e.g., work, 
interpersonal, financial), severity, and how they coped with it.   
 
Activities.  Participants will be asked to complete EMA assessments regarding what types of activities they have 
engaged in since their last prompt.  These activities will comprise:  physical activity (e.g., running, walking, 
sports, other exercise), active engagement in work (paid/other), conversation (pleasant, neutral, other), other 
activities (e.g., phone use, cooking, driving, reading), inactivity (e.g., resting), eating, and drinking (alcohol, 
caffeine, other). These categories are not meant to be mutually exclusive. Each of these activities will then be 
rated on hedonic valence using a 7-point Likert scale ranging from Extremely Unpleasant to Extremely Pleasant.  
Individuals will also be asked to indicate with whom they engaged in the activity. 
 
Psychosocial 
Personality.  Personality will be assessed using the Multidimentional Personality Questionnaire (MPQ) short 
form.  This measure has excellent psychometric properties as a personality measure.60   
 
Affect.  Affect will be assessed primarily using the Positive and Negative Affect Survey (PANAS)61.  Once 
treatment begins, participants will be asked to complete the 20-item paper-pencil version of the PANAS at each 
visit.  In addition, two positive and two negative affect items, based on how the participant has felt in the last 30 
minutes, will be administered four times per day via EMA.   
 
Social Support/Network.  Social support/network will be assessed using a structured interview147-149 administered 
by a trained interviewer.  This interview will include a set of elicitation questions that will direct the participant to 
list the members of their social network.  Multiple elicitation questions will be used to increase the likelihood that 
important members of the network are not omitted due to recall errors.150  Participants will be asked to report on 
several attributes of each person listed and to rate characteristics of their relationship.  Information collected will 
include: demographics (e.g., age, gender, kin vs. friend); amount of contact; smoking and drinking patters and 
attitudes/social control behaviors related to the respondent’s smoking cessation; and perceived qualities of the 
relationship (e.g., degree of satisfaction, support and conflict).  The interview will be thoroughly pilot tested to 
ensure reproducible use.  Participants who are married or living with a domestic partner will also be asked to 
complete the Kansas Marital Satisfaction Scale151 to assess relationship quality. 
 
Electronic Momentary Assessments (EMA)   
EMA will be collected by use of palm-top computers and will be directed at three general targets for 
measurements:  1) Processes related to cessation and relapse (e.g., withdrawal symptoms, urges, negative 
affect, stressors, temptation events); 2) Processes thought to reflect treatment effects (e.g., withdrawal 
symptoms, positive affect, pleasurable activities), and 3) Processes that capture general life-style, physical and 
psychosocial functioning, and activities.  These assessments are designed to provide insight into the factors that 
lead to cessation success and failure, to identify the mechanisms via which treatments work, and finally, to 
elucidate how cessation success and failure are related to important aspects of life functioning.   
 
Participants will carry palmtop computers (EDs) for two weeks preceding and two weeks following a quit attempt.  
The proposed EMA timeframe will allow us to establish baseline levels, as well as capture important prequit 
phenomena, such as anticipatory affective reactions to the impending quit date (see Preliminary Study 4).  This 
will also allow researchers to capture the first two weeks following the quit date, a time when relapse is most 
likely152,153 and when withdrawal is typically at its worst.   
 
The ED will prompt participants to complete: a Morning Report shortly after waking, a Standard Report at one 
random time in the late morning (2-6 hours after waking), another Standard Report at a random time in the 
afternoon/evening (6-10 hours after waking), and finally, an Evening Report shortly before bedtime.  The Morning 
Report will take 2 minutes, the Standard Report will take 2-3 minutes, and the Evening Report will take 5 or fewer 
minutes.  Select reports will include a medication prompt/enquiry to provide a daily reminder and index of 
medication adherence.  During the post-quit period, if a participant reports smoking in a Standard Report then the 
Evening Report will solicit information on further attempts to quit and attitudes about quitting (e.g., quitting 
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self-efficacy, motivation to quit).  ED questions will be written at a 6th grade reading level.  See Table 4 for a 
schedule of EMA items. 
 
Table 4.  Measurement domains for Ecological Momentary Assessment  

Morning Report Standard report Evening Report 

Withdrawal symptoms Withdrawal symptoms Withdrawal symptoms 
Affect  

 Positive 

 Negative 

Affect  

 Positive 

 Negative  

Affect  

 Positive 

 Negative 
Smoking Stressors  

 Type (work, interpersonal/ argument) 

 Severity 

 Coping response (smoking, talking to 
someone, distraction) 

Stressors  

 Type (work, interpersonal/ argument) 

 Severity 

 Coping response (smoking, talking to someone, 
distraction) 

 Smoking Smoking
1
 

 Temptation events 

 Present 

 Coping response 

Temptation events 

 Present 

 Coping response 
 Urges 

 Present 

 Coping response 

Urges 

 Present 

 Coping response 
 Activities  

 Type (work, social, recreation, shopping, 
driving, relaxation) 

 With whom 

 Pleasantness rating 

Activities  

 Type (work, social, recreation, shopping, driving, 
relaxation) 

 With whom 

 Pleasantness rating 
 Use of lozenge Alcohol quantity/frequency 
  Patch, bupropion, lozenge use 

1 
Smoking enquiries in the Evening Report will target overall daily smoking plus smoking since the prior Standard Report.    

 
The assessment targets above will hold for all ED assessments both prequit and postquit.  Some of the 
assessment dimensions comprised by Table 4 are multifaceted and will require participants to complete 
branching responses via drop-down menus (Activities).  Specifically, participants will choose items from lists of 
stressors, activities, temptation events, and coping styles.  We have used similar assays in our prior work 
(Preliminary Studies 4 and 5).  Withdrawal will be assessed with selected items from the Wisconsin Smoking 
Withdrawal Scale (WSWS),104 and positive and negative affect will be assessed with selected items from the 
Positive and Negative Affect Schedule.61  In our previous electronic diary assessments we have also 
successfully developed assessments for stressor types, occurrence of smoking, and temptation events 
(Preliminary Study 4).  Some targets will be assessed anew in this research or assessed more fully.   
 
The time frame for which data are requested will depend upon the variable assessed.  For instance, participants 
will report on urge intensity and affect over the past 30 minutes.  This will be done to ensure that the data being 
captured indeed reflect the current state and are not subject to various recall biases or summaries.  However, 
participants will be asked to report on significant stressors that have occurred since the prior report in an effort to 
capture a more complete picture of daily events, which tend to be more objective and perhaps less variable than 
constructs such as affect and urges.   
 
Participants will have the opportunity to alter the time of the Morning and Evening Reports on an ad hoc basis to 
accommodate special circumstances.  If a prompt is missed or deferred it will be reinitiated in 30 minutes.  All 
assessments will be prompted by a beep (none will be participant-initiated).  This will be done since we believe 
that assessments will be frequent enough so that all major events will be captured with little temporal delay, and 
in our prior research we have found tremendous individual differences in likelihood of participants self-initiating a 
report.  Thus, we believe that participant-initiated reports produce a biased sample of reports. 
 
We plan to use only four ED prompts/day because in our previous research (Preliminary Study 4; McCarthy et al. 
101), we found that participants tolerated this relatively small number of assessments well, and yet this relatively 
light sampling schedule allowed us to capture important information such as individual differences in withdrawal 
and affective symptoms and to sensitively index the impact of smoking, detect the impact of situations and 
temptation events, and predict relapse vulnerability.101  Thus, in the balance of intensive assessments vs. 
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reduced participant burden, we are opting to reduce burden.  In addition, all EMA assessments will be thoroughly 
pilot-tested for burden and ease of use in order to optimize study participation. 
 
Treatment  
At Visit 2, participants will be assigned to one of the six pharmacotherapy conditions shown in Figure 1.  
Assignment will be random within groupings formed by sex, ethnicity, and site.  The medication dosage regimens 
used in the study will be: 
 
Patch:  Eight weeks of nicotine patch treatment will begin on the quit day.  Participants will use 21-mg nicotine 
patches for 4 weeks, 14-mg patches for Weeks 5 and 6 post-quit, and 7-mg patches for Weeks 7 and 8 post-quit. 
This treatment regimen accords with the recommendations contained in the PHS Guideline.2 Participants will be 
given instructions on how to use the patch consistent with recommended use.2  They will be told to apply one 
patch each morning to a non-hairy body surface between the neck and waist.  Moreover, they will be encouraged 
to report any side effects promptly so that steps may be taken to facilitate effective medication use (e.g., use of 
cortisone cream for skin reactions). 
 
Lozenge:  Participants will be instructed to begin using either 2-mg or 4-mg lozenges on the quit day, based on 
whether they smoke their first cigarette within 30 minutes of waking.  They will be told to allow lozenges to 
dissolve in the mouth rather than chewing or swallowing the lozenge.  Participants will be told to use one lozenge 
every 1-2 hours during the first six weeks of treatment, using a minimum of 9 lozenges/day.  Participants will be 
told to decrease lozenge use to one lozenge every 2-4 hours during Weeks 7-9, and then to one lozenge every 
4-8 hours for Weeks 10-12.  Participants will receive instructions not to use the lozenge while eating or drinking 
and to report promptly any troubles or side effects encountered due to lozenge use. 
 
Bupropion XL:  Bupropion XL (extended release) will be the formulation of bupropion used in this trial.  The total 
daily dose of bupropion administered will be identical to that recommended in the PHS Guideline2 – 150 mg per 
day for three days followed by 300 mg per day for 7 to 12 weeks.  The only difference is that patients will take the 
300 mg extended release tablet as a single dose in the morning rather than in two 150-mg divided sustained 
release doses.  As with the other medications, participants will be briefed on common side effects (e.g., 
insomnia, dry mouth) and asked to report promptly any side effects encountered.  
 
Bupropion + Lozenge/Patch + Lozenge:  Each drug will be administered according to the appropriate protocols 
detailed above. 
 
Placebos:  Instructions and schedules for use of placebo medications will be the same as those used for the 
respective active medication.  For instance, participants receiving a pill placebo (see Figure 1) will be told to take 
one pill each morning on days 5-7 pre-quit, and to take a single pill daily for eight weeks following the quit date, as 
in the active bupropion conditions.  Placebo participants will receive pills, lozenges, and patches in the same 
proportions as active participants, except all medications will be placebo.  Thus, one of the Placebo groups will 
receive placebo patches, and another will receive both placebo patches and placebo lozenges.  Therefore, 
regardless of whether a person receives a patch, a lozenge, a pill, a patch + lozenge combination or a 
pill+lozenge combination, s/he will have the same likelihood of receiving an active drug or placebo (13%).  
Placebo treatments will be donated by the pharmaceutical company and will be identical in appearance to active 
drug. All participants will be asked to return all unused medication at the end of treatment. 
 
Manipulation check.  To assess the effectiveness of the placebo manipulation, at the Week 12 telephone contact 
we will ask participants whether they believed they were taking active or placebo medication and we will compare 
their responses with their actual treatment conditions.  We will compare prior medication use with clinical 
success in all conditions.  Individuals who have previously failed using a medication (e.g., nicotine patch) may be 
less confident if they are given that same medication as part of the study.  However, it is important to note that 
although this is an efficacy study, the results need to be generalizable to the many smokers who have tried 
different medications and failed to maintain abstinence.  In fact, our recent clinical trial data indicate that more 
than half of our study volunteers have prior experience with cessation medications.  We could not complete the 
proposed research if we excluded all those with prior medication experience. 
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Counseling.  Counseling will emphasize those elements of counseling shown to be efficacious in the PHS 
Guideline meta-analyses.2  Therefore, counseling will provide support within sessions (intratreatment support), 
engineer support for the quit attempt outside the sessions (extratreatment support), and inculcate skills for 
coping with temptations to smoke such as stressors and smoking opportunities (problem solving/skill training).  
The last element will involve the participant anticipating any upcoming situations that might increase the chances 
of relapse. In addition, the counseling will comprise elements of effective brief interventions such as helping the 
individual clarify reasons/motives for quitting.  We have a long history of successfully conducting such 
interventions154 and believe that such components are representative of interventions employed in most 
intensive cessation programs.  Study protocol will include a total of four counseling sessions.  The choice of four 
10-minute sessions was guided by findings of the PHS Guideline2 that showed that optimal or near optimal 
outcomes were produced by four or more sessions and by total counseling contact time that exceeded 30 
minutes.  We wish to use a relatively intensive intervention in this study for two reasons.  First, individuals in this 
study will face a considerable burden due to their study participation.  We believe that a closer relationship with 
the treatment team will foster their adherence to the experimental protocol.  Second, we intend to contrast the 
results obtained with an intensive psychosocial program with those obtained with the brief intervention program 
that will be used in Project 3: Pharmacotherapies: Effectiveness in Primary Care.  This will allow us to determine 
the stability of inter-agent effects across different use contexts and populations.   
 
Counselors will be university students supervised by licensed psychologists.  Quality/fidelity assurance 
strategies will include: intensive training in counseling techniques and ethical conduct (30 hours over 2 weeks), 
mock sessions with trainees, regular supervisory review of session audiotapes, and quarterly team meetings to 
discuss safety, confidentiality, and fidelity to the manual.  A licensed psychologist will be on call at all times 
should a psychiatric crisis occur (e.g., serious depression, suicide risk).  We have used university students as 
counselors in our previous cessation trials with good success (Preliminary Studies).   
 
Follow-up Assessment 
All follow-up phone assessments (Weeks 12, 18, 24, 30, 42 & 52) will assess continuous and point-prevalence 
abstinence, the nature of relapse contexts (setting, stress occurrence, use of alcohol, social context and so on), 
use of any cessation aids, new quit attempts, alcohol use in the last 7 days, withdrawal (WSWS) and affective 
status (PANAS), including suicidality.  In addition, experimental manipulation will be assessed at Week 12 by 
asking participants if they thought they were on active or placebo medication.  Individuals who report 7-day point 
prevalence abstinence at Week 24 will be invited to come in for CO testing to biochemically confirm abstinence.  
All abstinent participants will be invited to return for a follow-up visit after their Week 52 follow-up phone call, as 
well as a random selection of relapsed participants (for Project 2: Longterm Outcomes).  At this visit abstinence 
will be biochemically confirmed using CO and blood cotinine (cotinine < 20 ng/ml) and participants will then be 
asked to complete the first follow-up study battery, described in Project 2: Longterm Outcomes. 
 
Promoting experimental participation 
In our previous studies we have had excellent success in recruiting and retaining participants despite 
time-consuming, demanding data collection.  For instance, in one study101 participants successfully completed 
ten weeks of ED recording (Preliminary Study 4).  We will make a special effort in the proposed research to 
promote long-term participation because we wish to ensure a high retention rate in our follow-up study (Project 2: 
Longterm Outcomes).   We believe that participation will be fostered by the following: (1) provision of free 
state-of-the-art smoking cessation treatments, (2) complete and early disclosure of all experimental 
requirements/activities, (3) use of face-to-face counseling to promote a social bond between participants and 
study staff, (4) flexibility in scheduling that allows for study requirements to be met within participants’ work and 
family obligations, and (5) compensation and recognition for completion of study milestones.  With respect to the 
latter, we will compensate participants $50 for completing Visits 1 and 2, $50 for returning their EDs at Visit 6, 
$50 for attending a 6-month visit and $100 for returning for their 12-month follow-up visit.  Compensation for time 
and travel for all other visits will be $25 per visit (i.e., total reimbursement of $485 for Project 1). 
 
Data screening and development of databases   
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As in our previous research we will take extraordinary care to ensure the integrity of our databases.  To reduce 
data entry errors, we will derive data from scannable forms that will be inspected for completion after the 
participant has returned them.  In cases where forms are completed by researchers (e.g., follow-up forms), the 
researcher/interviewer will follow a computerized script that will detect errors of entry and incompletion. All 
databases will be inspected routinely for missing values and out-of-range values will be detected automatically. 
 
Efficacy 
Outcome Measures.  As recommended by the SRNT Subcommittee on Abstinence Measures155 we will use two 
definitions of abstinence for analyzing treatment efficacy: point prevalence abstinence and prolonged 
abstinence.  Point prevalence abstinence will be defined as a biochemically-confirmed report of total abstinence 
from any tobacco use (even a single puff) for a 7-day period preceding the target follow-up day (e.g., 6-months or 
12-months).  Assessment of point prevalence abstinence yields a dichotomous outcome measure that can be 
analyzed via logistic regression and other procedures appropriate for categorical outcomes.  Prolonged 
abstinence is similar to continuous abstinence (no smoking or other tobacco use between the quit day and a 
specified follow-up time-point) except that tobacco use during the first week after the quit day will not be counted 
as a violation of prolonged abstinence.  The 1-week duration of the “grace period” reflects the fact that all 
pharmacotherapies should be at full strength by this time period.  Abstinence assessments will permit 
determination of biochemically-confirmed abstinence status at specific endpoints (e.g., 6 months and 12 months) 
as well as when lapse/relapse occurred.  Thus, prolonged abstinence yields measures that can be analyzed in 
logistic regression models and in survival analysis.  
 
Participants claiming abstinence at the 6 and 12 month follow-ups must provide breath samples showing CO 

levels < 10 ppm and at 12 months all those claiming abstinence must supply cotinine samples  20 ng/ml.  All 
participants will be queried as to NRT use as this could affect cotinine levels.  For purposes of survival analysis, 
the prolonged abstinence measure will be based on a combination of self-reported relapse (any tobacco use that 
occurs at least once each week over two consecutive weeks, after the first week grace period) and biochemical 
confirmation.  If self-reported abstinence is not supported by biochemical testing at a subsequent visit, then the 
date of relapse will be defined as the date midway between the last biochemically-confirmed date of abstinence 
and the date of the disconfirmed report of abstinence.  
 
Efficacy contrast strategy.  We plan to use a two-step strategy to evaluate relative treatment efficacy.  In the first 
step, abstinence rates in each pharmacotherapy condition will be contrasted with the placebo condition to 
determine whether it is significantly different from the placebo condition.  It should be noted that the placebo 
condition refers to the combined data from all five placebo conditions (i.e., placebo patch, placebo lozenge, 
placebo patch + lozenge, placebo bupropion, and placebo bupropion + lozenge).  These data will be combined to 
produce an overall placebo abstinence rate that will reflect the effects of the different placebo conditions.  It is 
possible that the various placebo conditions will vary in efficacy.  However, we are interested in comparing each 
treatment with a “generic” placebo effect, and hence, we believe it is appropriate to compare each intervention 
with the performance across all placebo conditions.  The performance of each placebo condition will be 
presented separately in publications so that readers may discern the effects of specific placebos.  Also, effect 
sizes will be presented for contrasts of each active treatment with its respective placebo (see additional 
discussion of this in “Limitations and Concerns”).   
 
In the first step of efficacy testing, no correction for multiple tests will be used for the comparisons as we do not 
wish to delimit the number of efficacious therapies (relative to placebo) simply because we are evaluating many 
of them.  We predict that all active treatments will be superior to placebo except for the nicotine patch.   
The second, and crucial, step of efficacy testing will compare those pharmacotherapy conditions found to be 
significantly superior to the placebo condition with one another.  This will leave a total of four active treatments to 
be compared in a pairwise fashion to determine relative superiority.  For the six pairwise comparisons, we plan to 
use a correction to alpha in order to reduce the likelihood of making a Type I decision error.    We propose using 
Holm-adjusted p-values156 that will provide more power than the Bonferroni correction.157  Estimated point 
prevalence abstinence rates for each treatment condition are presented in Table 5.   
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Dichotomous outcome data (point prevalence abstinence and prolonged abstinence) at the end of treatment 
(EOT), 6 months, and 12 months will be tested using logistic regression models using the two-step contrast 
strategy described above.  These endpoints will also be analyzed in longitudinal models using generalized 
estimating equations (GEE158,159), which allows for modeling covariance structures and autocorrelation across 
repeated observations.160  Survival analysis will be used to analyze prolonged abstinence.  Such analyses will 
also be used to model the relations of targeted genotypes with outcomes.161 
 
In addition to cessation outcomes, we will contrast pharmacotherapies on side effects, and their ability to 
suppress withdrawal symptoms (elevation, trajectory, variability) and weight gain.  Multilevel modeling will be 
used in the latter contrasts as in our previous research (see Preliminary Studies 4 and 5).63,64,101,162,163  We will 
conduct contrasts both with and without covariates so that the generalizability of our findings may be gauged.  
Control variables will include gender, age, prior use of cessation medications, study site, dependence level, and 
depression history. 
 
Tests of Moderation: Constructing a Smoking Cessation Treatment Algorithm 
In order to develop useful and valid decision rules for assigning smokers to treatments, we will explore whether 
important characteristics of smokers are related to their response to treatment, whether these associations are 
reliable across two large data sets (Projects 1:Efficacy & 3: Effectiveness), and whether they can be used to 
generate a treatment algorithm that is simple for clinicians to use successfully in treatment settings.   
 
A treatment algorithm will be useful to the extent that the predictors are readily available or cheaply gathered, 
and to the extent that they reliably and validly index optimal patient responses to treatments across different 
treatment contexts.  Based upon these considerations, the following variables will be explored as potential 
decision indicators:  gender, dependence level, depression proneness/history, and negative affect. (Other 
variables will also be screened as mentioned below.)  All of these variables can be assessed relatively 
quickly/cheaply (albeit imperfectly), and all have been shown in past research to predict differential response to 
treatment.13,47,56, 57  Dependence level will be measured with the WI-PRISM (Preliminary Study 2) and FTND.   In 
addition, we plan to test depression proneness/history in several ways: (1) using the three best questions from 
the Depression Proneness Inventory, (2) using a single item of prior depression history, and (3) using depression 
diagnosis or relevant questions from the structured psychiatric interview.  The latter will not be amenable to 
routine clinical use, but it will allow us to determine agreement with the other two measures.  
 
Although logistic regression is frequently used in attempts to develop treatment allocation strategies or 
algorithms,164-166 conventional logistic regression models are limited by difficulty in the interpretation of model 
coefficients, especially in the presence of collinearity, nonlinearity, and interactions.   An alternative algorithm 
development approach that addresses these limitations is decision tree analysis.165,167-169  Decision tree analysis 
comprises a variety of techniques that generally involve a form of binary recursive partitioning of individuals to 
optimize a specified outcome or decision.  In general, tree analysis uses available splitting (or predictor) 
variables (e.g., dependence level, gender, depression history) to separate individuals recursively so as to 
produce an optimal decision for subsets of individuals with particular characteristics.  The successive partitioning 
of a group of individuals involves starting with a root node consisting of all individuals and then subdividing the 
root node into leaf nodes based on the values of one or more splitting variables (e.g., gender).    
 
We plan to use two types of decision tree analysis to develop treatment algorithms.  The first type is logistic 
regression tree analysis.  In this analysis, each leaf node yields a linear logistic regression model in addition to 
the number of sample cases in each class.  One advantage of this type of decision tree analysis is that it can 
estimate the probability that the predicted class will be correct for a future case.  These predicted probabilities 
can be used to establish optimal cutpoints for continuous predictor variables (e.g., nicotine dependence).  Chan 
and Loh166 have developed a logistic regression tree analysis algorithm and  computer program called LOTUS 
(Logistic regression Tree with Unbiased Selection) that we will use.   
 
The second decision tree analytic strategy that we will use is similar to classification and regression tree (CART) 
analysis.167  The approach we will use170 improves on CART by providing a variable selection technique with 
negligible bias, better handling of missing data, and the ability to include categorical predictor variables with 
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many categories.  This improved classification tree analysis algorithm is called QUEST (Quick, Unbiased and 
Efficient Statistical Tree).170   The main difference between the LOTUS algorithm and the QUEST algorithm is 
that each leaf node in QUEST is a binary predicted class (e.g., male vs. female) with the predicted proportions of 
sample cases in each class.  Thus, QUEST does not use statistical models in its leaf nodes as LOTUS does.  
One advantage of QUEST is that the user can specify misclassification costs to determine relative accuracy of 
the treatment algorithm.   
 
As noted above, both the LOTUS and QUEST algorithms and programs were developed by Wei-Yin Loh, Ph.D. 
and colleagues.166,170  Dr. Loh, a Professor of Statistics at the University of Wisconsin-Madison and a 
co-investigator on this grant, will assist in the treatment algorithm analyses.  One algorithm would comprise only 
OTC interventions (e.g., the nicotine lozenge).  Here the smoker himself/herself could be advised (perhaps via 
media) which OTC treatments work best for which types of smokers (e.g., males vs. females, low vs. high 
dependence severity).  A second algorithm would involve only monotherapies, while the final algorithm could 
involve any of the therapies studied in this research including dual pharmacotherapies.  It is important to note that 
we will examine the role of both 2- and 4-mg lozenges in the algorithms to explore whether the algorithm 
depends upon a particular lozenge dose (which will be somewhat confounded with dependence level). 
   
The effectiveness of algorithms will be contrasted not only with each other, but also with different comparison 
models.  An optimal monotherapy model comparison involves comparing efficacy rates produced by an 
algorithm with rates produced by the best single treatment. For instance, the efficacy rates predicted via 
application of the OTC algorithm might be compared with the success rate of the single best monotherapy or the 
single best treatment among all treatments.  The mean pharmacotherapy model will compare the efficacy rates 
prognosticated based upon use of an algorithm with the average efficacy across all the pharmacotherapies for all 
participants.  Finally, the placebo model will compare the algorithm efficacy with the average efficacy across the 
various placebo conditions.  In discussions of the various algorithms, and in making treatment recommendations, 
we will also review costs and side effects so that these factors may be weighted relative to abstinence effects per 
se. 
 
One important concern with respect to decision rules is their generalizability.  We will attempt to build-in 
generalizability in several ways: (1) The sample is large and diverse.  (2) Decision rules will be constructed with 
an eye to parsimony and replicability.171,172  Thus, unless a decision rule is easy to use and clearly supported by 
statistical and clinical significance, the rule will not be invoked.  (3) We will avoid higher-order models in which 
treatment decisions at a single point or node depends upon status of more than two indicators.  Higher-order 
interactions tend to be less stable across populations.173  (4) The stability of algorithms will be examined across 
the Madison and Milwaukee sites, and across ethnicities using bootstrapping procedures.174,175  (5) Finally, all the 
indicators will be assessed in Project 3: Effectiveness to allow for validation.  This will allow us to examine how 
well the algorithms work in a context highly representative of the clinical use of these agents.  Once algorithms 
have been tested in the two populations they may be altered in order to achieve the broadest clinical utility.  (The 
sample used in the present research will not be split into derivation and validation samples since research 
suggests that decision rules are most stable when generated with the largest initial population).175,176 
 
Another use of LOTUS and QUEST models will be to test indicators/splitting variables that are not already 
suggested by the extant literature.  Such techniques can efficiently scan multiple predictor variables.  Therefore, 
variables such as ethnicity, alcohol use/abuse history, prior longest abstinence period, individual WISDM-68 
subscales, or genotype will be entered into models to guide future research and theory.   
 
Tests of Mediation 
Mediational tests will be guided by theoretical models of treatment effects.  As noted in the Background and 
Significance section, potential mediators are:  withdrawal symptoms (including urges, negative affect), positive 
affect, stress reactivity, reactivity to temptation events (e.g., seeing other smokers), expectations of smoking 
reinforcement, reactivity to lapse cigarettes, and capacity to experience pleasure due to nonpharmacologic 
reinforcers.  It is important to note that the above potential mediators will be carefully characterized so that we 
can sensitively assess the effects of treatments on these variables prior to evaluating a potential mediational 
role, as we have done in the past (Preliminary Study 5).  For instance, withdrawal symptoms will be evaluated in 



                                       Principal Investigator/Program Director (Last, first, middle):   Baker, Timothy B 

  PHS 398/2590 (Rev. 05/01) Page _______ Continuation Format Page  

terms of their different profile dimensions (e.g., average or initial level, growth over time).63,64,162  Moreover, 
because mediational relations are highly compromised by unreliability of the mediator,70 to the extent possible, 
mediators will be represented by latent variables (e.g., reflecting a growth parameter). 

 
Figure 2 depicts the basic model used to test mediational relations.  In this 
Figure Xt represents the primary causal variable at time t (e.g., treatment 
condition), Mt represents the mediator, while Yt represents the dependent 
variable (e.g., survival duration).  The eM and eY variables represent 
sources of unexplained variance in the mediator and dependent variable.  
A mediational relation is one in which X has a direct effect on M, M has a 
direct effect on Y controlling for X, and the relation of X and Y (path c) is 
meaningfully reduced when the indirect paths a and b are included in the 
model.177  To estimate the strength of the mediation effect hypothesized, 
we assume a partial mediation model and note that extent of mediation 
can be indexed by ab/(c + ab)178 with the standard error of the indirect 

effect estimated via the large sample test of Sobel or via bootstrapping depending on size of sample or 
subsample tested.179,180   
 
While it would be desirable to use a longitudinal mediational design70 with multiple waves of X variables, the fact 
that X (pharmacotherapy condition) will remain constant across the study precludes more complex longitudinal 
designs. (We will not code level of lozenge use since this may share nonrecursive relations with M).  However, 
we will take advantage of the prospective nature of the design by preserving temporal ordering of events in the 
analytic plan.  Thus, X will represent pharmacotherapy condition, which temporally precedes other variables and 
is not vulnerable to reciprocal influence by other variables.  M will be modeled across different time spans and 
types of measures.  For instance, withdrawal elevation could be modeled as elevation (mean level) across the 
first 1, 2 or 4 weeks post-quit or as a trajectory (e.g., linear slope) across diverse time spans.  In addition, Y will be 
selected to reflect survival functions that post-date the time span captured in M.  Of course, smoking (i.e., 
lapsing) may occur during the time span captured by M.  We will explore how post-quit smoking affects M by 
covarying out contemporaneous smoking from the mediator.  Moreover, it is likely that the effects of treatments 
are not mediated by any single variable, but rather influence outcomes via multiple actions.  Thus, we will explore 
multiple-mediator models.  This will help ensure that the mediational model is not misspecified by omitting 
important mediational paths.179  Because individual mediational effects are not assumed to be large, we will test 
for mediation even in the absence of significant X-Y relations.179,181. 
 
In tests of mediation, each active pharmacotherapy condition will be contrasted with the placebo condition in an 
upper level mediational model.182.  These analyses will reveal whether specific pharmacotherapy effects on 
outcome are mediated by particular M(s).  SEM analyses can be used to determine whether significant 
mediational relations differ across the different pharmacotherapies.  Multigroup SEM analyses can also be used 
to determine whether mediation differs as a function of individual differences such as gender or level of nicotine 
dependence, since moderation of mediational effects can also result in model misspecification.179   This is 
important because different mechanisms may account for treatment effects in different populations.   
 
Lower level mediational models will also be tested.183  For instance, we will test whether a lower level variable 
such as a genotype is related to subsequent smoking likelihood, and if it is, whether this relation is mediated by a 
variable such as withdrawal severity.  Tests of such mediational paths will not only reveal important information 
about relapse, but multi-group models may reveal whether particular pharmacotherapies work via such lower 
level paths (e.g., by reducing withdrawal dimensions).  
 
Attrition 
We will adhere to the intent-to-treat principle in this research so that participants who drop out of treatment or 
follow-up will be counted as smoking.  However, attrition is important since analyses such as those examining 
mediational effects require continued participation.  We have achieved high retention during follow-up in the past 
(Preliminary Studies).  The present study will use greater incentives for participation and provide more 
information about study requirements than our past research but we expect 15% attrition during treatment.  It is 

X t Y t

c

a

M t eM

b

eY

Figure 2.  Basic Mediational Model
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important to note that the multi-level modeling strategies to be used in analyzing much of the EMA data in the 
proposed study are compatible with moderate levels of missing data.184  Finally, participants will not be 
randomized to a treatment condition (and therefore entered into the intent-to-treat analyses) until Visit 2.  
Therefore, if a participant withdraws from the study before any treatment has been provided, ostensibly due to 
the assessment burden, the data from that participant will not be entered into analyses. However, we will monitor 
early attrition in order to assess for differential attrition and bias.   
 
Power 
We will focus on long-term abstinence rates in estimating power.  Because numerous studies contain data on 
efficacy, and because these studies yield a great range of efficacy rates, we will consult meta-analyses to help us 
generate effect size estimates.  An analysis of 28 placebo-patch study arms in the PHS Guideline2 revealed a 
6-month point-prevalence outcome of 10% (that Guideline focused on 6-month outcomes).  Placebo arms for 
other pharmacotherapies in the PHS Guideline generated abstinence rates ranging from 10-17%, with most 
rates in the 10-13% range. Many of these studies involved fairly intensive counseling or frequent clinic visits 
similar to the proposed research.  The Cochrane report4 studies showed that placebo arms comprised by 
nicotine patch studies generated an overall abstinence rate of 8%.  Since the Cochrane reports tended to use 
12-month “sustained abstinence rates,” the Cochrane rates are probably too conservative for 6-month estimates.   
Based upon this wealth of data on placebo group performance we estimate that 12% of the placebo participants 
will be abstinent at the 6-month follow-up. 
 
Although meta-analyses suggest that nicotine patch treatment should roughly double abstinence rates relative to 
placebo (OR 1.7-1.9)2,4,185, we are estimating a lower 6-month rate in Table 5 because in our recent research11, 
patch treatment produced an OR relative to placebo of only 1.2.  Second, in one of our recent studies, the patch 
produced a 6-month abstinence rate of only 14%.39  Also, a recent meta-analysis of 25 patch studies suggests 
that the efficacy of the nicotine patch has declined steeply over the past 10 years relative to declines in the 
performance of placebo controls24 (also see Fox et al.186, for supportive evidence). Based upon such evidence, 
we believe that the patch will produce an OR relative to placebo of only about 1.4.  Therefore, we project a 
6-month abstinence rate of about 17% for the patch condition.  We believe that a 5% increment in efficacy (17% 
abstinent in the nicotine patch group compared to 12% in the placebo group) is not clinically significant, and we 
have not powered this study to detect it.   
 
The PHS Guideline revealed an OR for bupropion vs. placebo of 2.1.  The Cochrane meta-analysis yielded an 
OR of 2.29  Based upon these two consistent characterizations, we expect an OR of around 2 in the proposed 
research and therefore propose an estimated 6-month abstinence rate of 24% (see Table 5).  The best data for 
estimating the lozenge efficacy is the Shiffman trial,25 which yielded an OR of about 2.3.  This yields a 6-month 
abstinence rate of about 27% (see Table 5).     
 

The PHS Guideline meta-analysis yielded 
an OR of 1.9 for NRT combinations relative 
to monotherapy, while the Cochrane report 
generated an OR of 1.6.4  These would yield 
abstinence estimates of 51% and 41 % 

relative to the lozenge per se.  (Because we do not expect the nicotine patch to produce high levels of abstinence 
in this research, we do not believe that it is very meaningful to demonstrate an effect relative to the patch.  
Therefore, we are powering this study to show an effect relative to the bupropion and lozenge monotherapies).  
Consistent with the PHS Guideline, we expect the combination therapies to yield ORs of about 1.5.  While some 
recent trials of combination therapies have not shown such strong effects, none of these used the lozenge.  An 
OR of about 1.5 would produce 6-month point prevalence abstinence rates close to 40%, and we give a slight 
edge to the lozenge + bupropion combination due to the unique mechanisms of action of these two agents. See 
Table 5 for estimated abstinence rates at 6 months. 
 
In order to simplify power estimates, we will assume use of logistic regression at 6-month follow-up.  Our goal in 
powering this study is to balance Type I and Type II errors (cf., Westfall et al.157).  The proposed study has six 
arms including the placebo condition.  Step 1 involves five uncorrected tests in which each active arm is 

 Table 5.  Estimated abstinence rates at 6 months. 
Placebo Patch Lozenge Patch +  

Lozenge 
Bupropion Bupropion +  

Lozenge 
12% 17% 27% 40% 24% 42% 
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contrasted with the placebo condition.  Step 2 involves tests among those agents found to differ from the placebo 
condition.  We predict that all of the active treatments except for the nicotine patch will be superior to the placebo 
and the study is adequately powered to detect these effects even using the Holm adjustments to alpha (power > 
.91 except for the control-patch comparison).  

 
The second step of efficacy testing involves 
comparisons among the active agents that differ 
significantly from the placebo control.  We anticipate 
that four agents will differ from the control condition.  
Table 6 provides power estimates for uncorrected 
and Holm-corrected tests of the four active 
treatments that we predict will be superior to 
placebo.  We predict that the dual 
pharmacotherepies (patch + lozenge; bupropion + 
lozenge) will be superior to the monotherapies 
(lozenge alone, bupropion alone) and the study is 
adequately powered to detect these predicted 

effects.  Although we are predicting that bupropion + lozenge will yield a higher abstinence rate than the patch + 
lozenge (42% versus 40%, respectively), we do not believe that this is a clinically significant increment and the 
study is not powered to detect this effect.   
 
Limitations and Concerns 
One concern is that the different agents will have different targeted durations of use.  For instance, the lozenge 
will be made available to participants for 12 weeks postquit, while bupropion and patches will be available for 8 
weeks postquit.  While we could have attempted to impose a standard duration of use across agents, we decided 
to compare drugs with one another when their use is consistent with both their package inserts and the PHS 
Guideline.2   
 
Another concern is that these treatments will all be evaluated with only a single level of counseling.  It is possible 
that relative efficacies might differ if we employed a different intensity or type of psychosocial intervention.  We do 
not consider this a serious concern as most evidence suggests that pharmacotherapy efficacy does not interact 
with intensity of psychosocial intervention/counseling.1,2  Second, since these same pharmacotherapies will be 
used in Project 3: Effectiveness with very modest adjuvant intervention, we will obtain a good sense of their 
relative efficacy across two very different levels of psychosocial intervention.  Finally, pragmatic considerations 
prevented our examining efficacy across a range of adjuvant treatments. 
 
Another concern is that we do not plan to have all individuals use two agents (whether active or placebo) in all 
conditions.  We could have designed the study such that all participants receiving active therapies 
simultaneously used a placebo agent (e.g., active patch + placebo bupropion), and all placebo participants 
received two placebos (e.g., placebo bupropion + placebo lozenge).  We decided not to use two agents in all 
conditions for the following reasons: (1) This would have added great expense to an already expensive study. (2) 
This would have created more burden for participants in a study where burden is somewhat high. (3) This would 
have been extremely difficult to employ in Project 3: Effectiveness and would compromise the purpose of that 
study because it would not have reflected how these agents would be used in clinical settings.  If we used dual 
agents in this study but not in the effectiveness study, this would have created a troublesome confound across 
those two studies preventing straightforward comparison. (4) There are several recent trials showing that dual 
treatments (all involving bupropion + NRT) do not significantly enhance outcomes (e.g., Jorenby et al.11).  This 
suggests that a placebo effect from the use of two agents is not a potent influence on outcomes. 
 
The placebo condition is an amalgam of different placebo subtypes (e.g., placebo patch, placebo lozenge).  This 
is a limitation in that each active agent will not be contrasted with its specific placebo control.  Rather, active 
agents will be contrasted in significance tests with the whole placebo condition because: (1) it would be 
prohibitive in cost to contrast each agent with its own control with adequate power; (2) participants assigned to 
each type of agent have an equal chance of getting placebo; and (3) all active agents will be compared with a 

 

Comparison Differential Power (  =.05,  
uncorrected for  
multiple tests) 

Power (Holm  
adjusted p- 

values) 
Lozenge vs.  
Patch + Lozenge 
Lozenge vs.  
Lozenge + Bupropion 
Bupropion vs.  
Patch + Lozenge 
Bupropion vs.  
Bupropion + Lozenge 

Table 6.  Power for the comparison of 6-month point  prevalence 
abstinence rates of active treatments that  are predicted to differ from 
placebo. 
 

16% 0.98 0.92 

18% 0.99 0.96 

13% 0.89 0.78 

15% 0.95 0.87 
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common benchmark (the same index of placebo effects).  Finally, a major focus of the study is to determine 
relative efficacies of the active pharmacotherapies.  Demonstrating efficacy relative to placebo, in our view, will 
be a relatively low hurdle of some of the agents (e.g., lozenge, patch + lozenge).  The more crucial and clinically 
important tests will involve tests of relative efficacy among the active agents.  However, if reviewers of this 
application seriously question this placebo strategy, we will assemble design experts to consider alternatives, 
especially any recommended by reviewers. 
 
Another concern is that we do not propose using an active placebo.   An active placebo might change 
participants’ mood or sensations and therefore affect abstinence rates – either increasing or decreasing them.  
Therefore, we decided that an active placebo should be used only if a passive placebo were also used and the 
size of the study precluded the use of two placebo conditions. 
 
One final limitation is that we will include individuals who have previously used some of the pharmacotherapies 
being tested.  Therefore, it is possible that an individual may have sufficient experience with an agent (e.g., 
patch) to know whether s/he is in the active condition.  In addition, expectations of treatment efficacy for the 
individual may vary by previous experience.  Since eliminating people with prior use of cessation medications 
would prevent completion of the proposed work, we decided to examine and control such relations statistically.  
 
Connections with TTURC Theme and Companion Research Proposals 
One of the exciting features of the proposed UW TTURC research program, Tobacco Dependence: Treatment 
and Outcomes, is the integration of measures, theories, and techniques generated by different disciplines in an 
effort to advance our understanding of tobacco cessation.  The proposed research will help us better understand 
the process of quitting smoking and the outcomes of attempting to quit smoking, both for the smoker (Project 2: 
Longterm Outcomes) and for broader society (Project 4: Healthcare Utilization).  Project 1: Efficacy, will compare 
the efficacies of multiple pharmacotherapies for smoking cessation, reveal treatment mechanisms and generate 
a treatment algorithm.  In a complementary fashion, Project 3: Effectiveness, will use the same cessation 
pharmacotherapies, but in a primary care setting.  Thus, we will capture both efficacy and effectiveness data 
within the proposed studies.  These two studies will both shed light on how well pharmacotherapies work, and 
allow researchers to develop effective treatment algorithms.  However, Project 1 will produce more information 
on how treatments work and the genetic basis of nicotine dependence, and Project 3 will have more immediate 
relevance to real-world use of cessation medications.  Together, Projects 1 & 2 will use integrated assessments 
of medical, physiological, psychological, social, and genetic factors to reveal how post-treatment abstinence 
outcomes yield downstream effects on psychosocial and health endpoints.  Thus Project 1 will concentrate on 
how well treatments work, and for whom they work, while Project 2 will examine global impacts of treatment and 
quitting.  In sum, this research program will use diverse study designs and methods ranging from a highly 
controlled efficacy study vs. a generalizable primary care effectiveness study, will collect both randomized 
control and longitudinal data, and integrate assays across a wide variety of disciplines - - from genetic to medical, 
to social mapping, to policy.  These complementary research designs and measures promise to yield a deeper 
understanding of how well, by what mechanisms, and for whom, smoking cessation pharmacotherapies work - - 
as well as characterizing the long-term consequences of quitting and relapsing. 
 
 
 
E.  Human Subjects 
 
Risks to the Subjects 
Human Subjects Involvement and Characteristics: The 1520 subjects will be smokers 18 years of age or older.  
Inclusion criteria will be:  (1) smoking at least 10 cigarettes/day (on average) for the previous 6 months, (2) a 
breath sample with a CO level > 9 ppm, (3) being motivated to quit, (4) able to read and write English, (5) agree 
to respond to EMA prompts throughout the day, (6) plan to remain in the treatment catchment area for at least 12 
months after the initiation of treatment, (7) no medical contraindications for use of bupropion (e.g., no 
uncontrolled hypertension, history of bipolar illness, recent myocardial infarction, recent heavy alcohol use, 
seizure history, or use of MAO inhibitors or other contraindicated medications), (8) no risk of suicide, (9) no other 
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member of the household is participating, and (10) women are not pregnant and agree to prevent pregnancy 
during the course of treatment.  There will be no restrictions on participation based on sex or race. 
 
Sources of Materials:  Subjects in this program will provide data to the program for the express purpose of 
research.  Data will consist of answers to questionnaires and interviews assessing smoking history, 
demographics, nicotine dependence, personality, affect and affective vulnerability, psychopathology, stress, 
social networks, physical activity and food intake, vital signs (including blood pressure, temperature, heart rate, 
body weight and height), breath samples to permit determination of carbon monoxide, blood samples to permit 
assays for cotinine, DNA, lipoprofiles, creatinine, simultaneous fasting blood glucose and insulin, hemoglobin 
A1C, blood carotenoids, and c-reactive protein.  Carbon monoxide and cotinine assays reflect smoking status.  
Data regarding lung and cardiovascular function will be collected using specific medical procedures, including 
ultrasound Carotid Intima-Medial Thickness test (CIMT), Ultrasound Brachial Artery Reactivity Test (UBART) of 
endothelial functioning, and an exercise stress test. 
 
Potential Risks:  Risks associated with this research are judged to be minimal.  The only significant risks are 
those posed by the various pharmacotherapies  (i.e., bupropion, nicotine patch, and nicotine lozenge), smoking 
withdrawal per se and the exercise stress test.  With respect to the pharmacotherapies, participants will be made 
aware of the common side effects before they consent to participate in the study.  It should be noted that both 
nicotine patch and nicotine lozenge are available over the counter, suggesting minimal risk.  The nicotine patch 
has very few side effects, but up to 50% of participants may have a local skin reaction.  The most likely side 
effects associated with the nicotine lozenge are heartburn, hiccup, nausea, upper respiratory tract infections, 
coughing and sore throat.  Bupropion has been shown to be quite safe in large-scale clinical trials for smoking 
cessation.  The most likely risks associated with bupropion therapy are insomnia and dry mouth.  Other risks, 
such as seizure, are much less likely in medically screened subjects.  Participants will be told of these risks and 
their likelihood before consenting to participate.  Smoking withdrawal is associated with a number of unpleasant 
symptoms, such as sleep disturbance, hunger, craving, and negative mood.  Most smokers have tried to quit in 
the past and are familiar with these phenomena.  Though unpleasant, smoking withdrawal symptoms pose no 
acute health risk.  Participants will be informed about the likely effects of smoking withdrawal.  The most 
substantial risk associated with the exercise stress test is the risk of a coronary event.  However, the risk of a 
coronary event in medically supervised exercise treadmill tests is less than 1 per 5000-10,000 tests, and events 
are usually minor in nature (e.g., angina, dizziness) due to the test being supervised.  Serious coronary or other 
events are rare due to the monitoring and the cessation of the test in the presence of ECG changes, any 
arrhythmias, abnormal symptoms, etc.  Medical supervision will be available for all tests.  One final potential risk 
includes the fact that participants will be informed about any urgent medical condition that they may have 
previously been unaware of (e.g., advanced atherosclerosis that might lead to stroke).  The other medical 
assessments pose little or no risk.  Brachial and carotid artery ultrasound studies are safe, noninvasive, and 
without discomfort.  There are no known adverse physiologic effects related to diagnostic medical ultrasound.  
Subjects who elect not to participate in this research program, or are eliminated due to screening failure, will be 
given a list of alternative smoking cessation programs. 
 
Adequacy of Protection Against Risks 
Recruitment and Informed Consent: As in our previous research, participants will be recruited via advertisements 
in newspapers, radio, television, billboards, and other media.  In addition, free media (e.g., press conferences) 
will be utilized.  Participants will be recruited in both Madison, WI and Milwaukee, WI.  Advertisements and 
publicity will contain a phone number for interested individuals to call to contact study personnel.  After calling 
this number, participants will undergo initial phone screening to rule out those with clear contraindications.  The 
study will be briefly described, questions answered, and potentially qualifying individuals will be invited to attend 
an Orientation Session.  At the Orientation Session the general requirements for participation will be reviewed 
(e.g., session attendance, need for follow-up, participation in assessments, participation in the proposed 
follow-up cohort study – Project 2: Longterm Outcomes).  In addition, participants will be informed of the nature of 
the treatments involved.  They will be told that five different pharmacotherapy conditions will be studied and that 
participants will receive either one of those treatments or a placebo medication.  In addition, participants will be 
told that everyone will receive counseling designed to aid them in their cessation attempt.  After answering 
additional questions about research participation and treatment, participants will be asked to read and sign a 
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consent form as well as an appropriate HIPAA form.  Subjects will also be given copies of the consent form and 
HIPAA form to take home.  After signing a consent agreement, potential subjects will be scheduled for an 
individual screening session, where previously assessed inclusion/exclusion criteria will be confirmed and other 
inclusion/exclusion criteria will be assessed.  Individuals will be encouraged to ask any further questions about 
the study protocol throughout the study. 
 
Protection Against Risk:  Subjects will be screened to ensure that they are medically appropriate for nicotine 
replacement therapy and bupropion, and in-person physician evaluation will be available if any questions arise.  
With respect to the baseline treadmill stress electrocardiogram tests, participants will participate only if they do 
not have contraindications and are clinically stable.  Participants will be screened prior to the test by trained 
physiologists for absolute and relative contraindications to stress testing, using physician reviewed protocols.  
Participants will have documented clearance by physicians for testing prior to the test, and informed consent will 
be obtained. Twelve-lead ECGs will be reviewed by a physician prior to the test to ensure that the participant 
does not have ECG or clinical contraindications to the test.  Test termination criteria are also standard for stress 
testing, including the development of chest pain, more than 1 mm. of horizontal or downsloping ST segment 
depression in standard leads and other usual ECG criteria in addition to clinical criteria including abnormal 
hemodynamics, serious arrhythmias, abnormal symptoms, significant dyspnea, or abnormal oxygen saturation 
measurements.  Subjects will be given a telephone number to contact the study physician if they experience 
serious adverse events.  Adverse events (AEs) and serious adverse events (SAEs) will be assessed at each 
study visit and study staff will verify that all adverse effects are being addressed either by the subject, his/her 
regular physician, or offer to have the study physician address the concern.  In addition, suicidality will be 
assessed at every visit and follow-up contact.  Individuals who report any suicidal ideation will be contacted by a 
licensed psychologist who will assess the level of risk and provide referrals as needed.  Confidentiality of subject 
data and information will be accomplished by using subject numbers as unique identifiers, allowing us to keep 
subject data separate from identifying information.  No publications or presentations resulting from this research 
program will contain any identifying information about individual participants. 
 
Potential Benefits of the Proposed Research to the Subjects and Others 
The potential benefits for smokers participating in this study include the chance to receive free smoking 
cessation pharmacotherapy and smoking cessation counseling, both of which double a smoker’s odds of 
quitting.2  The risks of this research are chiefly associated with the provision of bupropion as one of the 
pharmacotherapies.  These risks are reasonable because this medication has been shown to be safe in 
numerous large clinical trials using medical screening criteria similar to those that will be used in this study.  
Because the health risks associated with continued smoking dramatically outweigh those associated with 
bupropion use, and because it is likely that many subjects will successfully quit smoking as a result of their 
participation in this research, the potential risks to subjects are acceptable compared to the potential benefits.  
The availability of consultation with the research program, including physician consultation, also decreases the 
likelihood of adverse consequences from bupropion use.  In addition, this research has the potential to provide 
treatment algorithms for clinicians trying to help patients quit smoking.  This could result in more efficient 
provision of maximally efficacious treatment for smokers.   
 
Importance of the Knowledge to be Gained 
This is the first research study to provide a head-to-head comparison of numerous smoking cessation 
pharmacotherapies, including combination pharmacotherapies.  The data from this study may allow researchers 
and clinicians to determine which agents are most efficacious overall.  In addition, the proposed development of 
treatment algorithms will allow clinicians and researchers to tailor smoking cessation pharmacotherapy so that 
each smokers is given the best, most efficient pharmacotherapy for his/her quit attempt.  Finally, this research 
may help elucidate the mechanisms of action and interaction for the various pharmacotherapies, which may 
prompt the development of new pharmacotherapies.  Given the limited risks of bupropion and nicotine 
replacement therapies, and the rigorous pre-treatment screening and the availability of both physicians and 
psychologists to address any adverse effects, we believe that the potential risks involved in participating in the 
study are outweighed by the benefits to both society and the individual. 
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Participation of Women 
Based on previous research conducted in Madison and Milwaukee, we project that 855 (approximately 56%) 
participants will be women.  Because women are well represented in the two communities, there is no need for a 
specific recruitment strategy.  The research plan does include analyses that will evaluate data by gender.  
Differential response to treatment based on gender is one of the central hypotheses of the research.  See 
targeted enrollment table. 
 
Participation of Minorities 
Previous work in Madison and Milwaukee indicates that the proposed recruitment strategies will result in a 
diverse mix of participants.  We anticipate approximately 17% African-American participants, with another 2% 
split between Native American/Alaska Native and Asian participants.  Approximately 2% of participants will have 
Hispanic heritage.  The research plan also includes some analyses that will evaluate data by minority status.  
Given the demographics of the communities where recruitment is occurring and the size of the study, it is 
anticipated that the study will recruit sufficient African American participants to allow these data to be separately 
evaluated.  See targeted enrollment table. 
 
Participation of Children  
Children under the age of 18 will not be included in the proposed clinical research because none of the 
medications being used in the proposed study have been approved by the FDA for use by children under that 
age.  Children between 18 and 21 will be eligible to participate.  In the state of Wisconsin, persons of this age are 
allowed to consent to their own participation in clinical research. 
 
Data and Safety Monitoring Plan 
The following Data Safety and Monitoring Plan (DSMP) pertains to all research that is supported under the 
National Cancer Institute/National Institute on Drug Abuse/National Institute on Alcohol Abuse and Alcoholism 
Transdisciplinary Tobacco Use Research Center (TTURC) Award.  This plan comprises not only the research 
conducted directly by the University of Wisconsin Center for Tobacco Research and Intervention (CTRI) 
researchers, but also research conducted by other investigators who are supported by TTURC funds.  All 
investigators must agree to comply with the procedures outlined in this DSMP.  This DSMP does not reduce any 
investigator’s obligation to comply with the requirements of the Institutional Review Board (IRB) at his/her home 
institution or the IRB of any collaborating organizations. 
 
Monitoring the progress of trials and the safety of participants.  Each Project Principal Investigator is responsible 
for routine monitoring of the trial’s progress.  This includes scheduled biweekly meetings with study staff and 
review of written documentation.  Data that are reviewed at these meetings include the number and type of 
participants enrolled, the number and reasons for exclusions from enrollment, the number treated and the stage 
of treatment, summary of adverse events, individual review of serious adverse events and study participation 
and outcome data.   
 
Additionally, each Project Principal Investigator is responsible for briefing the TTURC Principal Investigator on 
the trial’s progress on a regularly scheduled basis (typically biweekly).  As data become available, the Data 
Manager, Project Principal Investigator, and TTURC Principal Investigator will review the data on a regularly 
scheduled basis (typically biweekly) to determine progress. 
 
To facilitate participant safety, study participants must meet study inclusion criteria.  Once enrolled in the trial, 
follow-up protocols will assess for the presence of adverse events.  Should either excessive risk to study 
participants and/or lack of measurable benefit to study participants be determined, the study will be stopped and 
all participants notified in a manner appropriate to the nature of the risk and/or lack of benefit.   
 
Plans for assuring compliance with requirements regarding the reporting of adverse events.  This DSMP requires 
that investigators notify the National Cancer Institute (NCI) and the University of Wisconsin IRB of the occurrence 
of any serious adverse event (SAE), or any adverse event (AE) which is severe, unexpected, and possibly 
related to study medication or protocol.  Such notification must occur within five days of investigators becoming 
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aware of the event.   
 
If the study in question involves a pharmaceutical agent, and the serious adverse event might be related to drug 
use, both the Food and Drug Administration and the manufacturer will also be notified with five days of 
investigators becoming aware of the event.  Examples of serious adverse events would be untoward medical or 
treatment occurrences that result in death, are life-threatening, require hospitalization or prolonging of existing 
hospitalization, create persistent or significant disability/incapacity, or involve congenital abnormality/birth 
defects.  Unanticipated adverse events would include less serious problems that merit reporting because they 
are severe, unexpected, and possibly related to study participation.  Any serious adverse event (SAE) will be 
queried and reported even if it appears that the serious adverse event is unrelated to treatment participation.   
 
Not only will investigators report any serious adverse events (whether or not they are unanticipated), but the 
Principal Investigator of each project will also be responsible for the accurate documentation, investigation and 
follow-up of all study-related adverse events. 
 
Adverse event assessment, recording, reporting and investigation will be accomplished through staff training, 
structured or standardized assessments of untoward occurrences/events, and regular monitoring by study 
investigators.  The Project Principal Investigator and the TTURC Principal Investigators have ultimate 
responsibility for ensuring that serious adverse events are detected and reported in a timely manner.  
Additionally, the IRB will receive an annual report of all serious adverse events and adverse events meeting the 
criteria listed above. 
 
Plans for assuring that any action resulting in a temporary or permanent suspension of an NCI-funded clinical 
trial is reported to the NCI grant program director responsible for the grant.  The NCI grant program director will 
be notified within five days if the TTURC Principal Investigator deems it necessary to suspend a clinical trial.  In 
the case of a temporary suspension, the TTURC Principal Investigator and Project Principal Investigator will 
develop a plan for continuation of the study and discuss this plan with the NCI grant program director in a 
reasonable time frame.   

 
Plans for assuring data accuracy and confidentiality and protocol compliance.  The Data Manager and Project 
Principal Investigators will develop plans for assuring data accuracy and protocol compliance, which will be 
reviewed and approved by the TTURC Principal Investigator.  Such plans will include data verification and 
protocol compliance checks.  The Data Manager and Project Principal Investigator shall also be responsible for 
ensuring that the data for the project are securely stored, that storage is in compliance with University and federal 
regulations and that no unauthorized persons have access (electronic or physical) to any participant-identifiable 
data.  In addition, all HIPAA regulations and guidelines will be followed. 
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F.  Vertebrate Animals 
 
None.  
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    Research Subject Information and Consent Form 
 
 
 University of Wisconsin Center for Health Sciences 
 Medical School - Department of Medicine 
 Madison WI  53792 
 
 
Protocol Title:  Tobacco Dependence: Treatment and Outcomes. 

                   Subtitled:  Pharmacotherapies: Efficacy, Mechanisms and                 
                                   Algorithms (Efficacy) AND Natural History of Smoking  
                                   and Quitting: Longterm Outcomes (Longterm Outcomes).                

 
 
 
Study Sponsor:              National Institutes of Health (NIH) 
 
 
Principal Investigator:     Timothy Baker, Ph.D. 
 
                                     
 

 
 

 

Subject Name              Subject Initials ___________ 

 
 
 
Invitation. 
 
You are invited to participate in a clinical research study about smoking cessation, 
conducted by Dr. Tim Baker, designed to study which medications work best, how best 
to match individuals to medications, how to combine medications, and how medications 
achieve their effects.  In addition, this study will follow subjects for three years after a 
quit attempt to track smoking behavior and health changes.   
 
You are being invited to participate because you smoke more than 10 cigarettes per 
day, are not currently using any smoking cessation product nor participating in a stop-
smoking program, are aged 18 or older, and would like to quit smoking. 
 
Your participation will involve taking a medication to help you in your attempt to quit 
smoking.  There are five different active medication conditions (nicotine patch, nicotine 
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lozenge, bupropion, patch + lozenge, and bupropion + lozenge) or five placebo 
conditions (placebo patch, placebo lozenge, placebo bupropion, placebo patch 
+placebo lozenge, and placebo bupropion + placebo lozenge) to which you can be 
randomly assigned.  You have a 13 % chance of being assigned to one of the placebo 
conditions.  The placebo conditions do not contain any active medication.  You will 
attend 10 study visits at our clinic and be contacted by telephone 6 times over the first 
year.  The second and third year of the study will require three study visits at our clinic 
and 2 telephone contacts.   
 
This document describes the clinical research study and your role in it if you decide to 
participate.  Please read this document carefully and do not hesitate to ask questions at 
any time. Your participation in this study is voluntary. It is up to you to decide whether or 
not you want to participate.  
 
If you decide to participate, you will receive a signed copy of this document for your 
records. Also, if you decide to participate, you can change your mind at any time and 
withdraw from the study without giving a reason. This will not affect the standard of care 
you receive.  You will be one of 1520 participants (maximum) enrolled in this study 
conducted at the Center for Tobacco Research and Intervention in either Madison or 
Milwaukee. 
 
Because this study will last for a total of three years, if you do not plan to or expect to be 
able to participate in this study for that length of time for any reason (such as, job 
relocation, military service, planned pregnancy etc.), please let the study personnel 
know before continuing to read further. 
 
It is very important that you tell study staff about all medical problems you have now or 
have had in the past, medications you have been, or are currently taking, or any allergic 
reactions you have had to medications, foods, etc. 
 
 
What is the purpose of the research study?  
 
This research study will last for three years.  The first year involves a comparison of 
smoking cessation medications, including medications used in combination.  The results 
of this study may allow researchers and clinicians to decide which medications are best 
for helping to quit smoking as well as what treatments work best for different people.  In 
addition, the first year of the study may help to clarify how these medications work. 
 
The purpose of the second and third years of this research study will be to get long-term 
results on the physical health, mental health, lifestyle factors, and the overall quality of 
life of people attempting to quit smoking.  The results of this study may help researchers 
and clinicians better understand the health improvements that come from quitting or not 
quitting smoking.   
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Who can participate in this study? 
 
To be in this study you must be medically able to take any of the study medications 
(bupropion, nicotine patch, and nicotine lozenge). Contraindications for bupropion are 
uncontrolled hypertension, history or current diagnosis of anorexia or bulimia, history of 
bipolar illness, recent myocardial infarction, recent heavy alcohol use, seizure history, 
allergic reactions to 3 or more classes of drugs, use of MAO inhibitors, or allergy to 
bupropion.  Contraindications for the nicotine patch include serious cardiac arrhythmias, 
angina, recent heart attack, allergy to the nicotine patch, or allergy to adhesive.  
Contraindications for the nicotine lozenge include allergy to the nicotine lozenge, jaw 
dysfunction, phenylketonuria, serious cardiac arrhythmias, recent heart attack, 
pregnancy or hyperthyroidism.   
 

If you are pregnant or breastfeeding you may not participate in this study. If you are a 
woman, you will be required to use an acceptable method of birth control to prevent 
pregnancy during the study (IUD, oral contraceptive, barrier methods, or abstinence). 
You will also be asked to sign a voluntary statement of intent to avoid pregnancy for the 
duration of the treatment phase of the study.  During the study, if you suspect that you 
are pregnant, you must immediately notify the study physician.  If you are pregnant, the 
study medication will be stopped and you will be referred for follow-up care. 
 
 
What will my participation involve? 
 
Initial year of this study:  At the initial orientation session you will be asked questions 
about your smoking history, your personality, and your activities.  You will also be asked 
questions about your beliefs, experiences, observations and opinions that may affect 
your attempt to stop cigarette smoking.  You will also have your vital signs taken, which 
will include measurements of your height, weight, pulse, blood pressure, and carbon 
monoxide (CO) levels.  Carbon monoxide is a gas that is found in the lungs at higher 
levels among cigarettes smokers and is measured by breathing into a small tube. You 
will be asked to read and complete several paper questionnaires.  This visit should take 
about two hours. 
 
At visit 1, you will again complete questionnaires and interviews about your smoking, 
your medical history, how you are feeling, any stress you have, your mental health, 
social support (family and friends), what you eat, and alcohol use.  You will also receive 
your first stop smoking counseling session.  This visit should take about three hours. 
 
At visit 2, about one week later, you will be asked to come to your visit without eating or 
drinking anything but water for 12 hours and not smoking for 12 hours.  You will be 
asked to give a blood sample (about 5 tablespoons) to test for heart disease 
(lipoprofiles, creatinine, C Reactive Protein), cotinine, diabetes risk (simultaneous 
fasting blood glucose and insulin, hemoglobin A1C) and diet (lipoprofile).   
 
The health of your heart will be tested using tests such as ultrasound Carotid Intima-
Medial Thickness (Carotid-IMT) and ultrasound Brachial Artery Reactivity Testing 
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(BART) for blood vessel functioning.  Ultrasound scans will be performed on the blood 
vessel in one of your arms.  Ultrasound is a painless test that involves bouncing sound 
beams off of your artery, allowing the artery to be seen on a screen and measurements 
made.  A blood pressure cuff will be put on your lower arm and inflated above your 
systolic blood pressure (the blood pressure number on top) for approximately 4 minutes 
and 30 seconds.  After release of the cuff, a repeat ultrasound of the artery in your 
forearm will be obtained.  This has not been reported to be painful in several published 
research studies or by previous research subjects at the University of Wisconsin 
Hospital. You will then lie on your back with your head turned to the left.  Ultrasound 
images of an artery in your neck will be obtained and recorded.  This will be repeated 
with your head turned to the right. 
 
You will have an exercise test. You will exercise on a treadmill or exercise bike while 
breathing through a special mouthpiece. Your blood pressure and electrocardiogram 
(ECG, measurement of the electrical activity of your heart) will be monitored.  The ECG 
will include placing electrodes on your chest, arms, and legs.  You will exercise until one 
of these three things happens: 1) you feel unable to continue, usually because you are 
too tired; 2) you develop significant shortness of breath; or 3) we stop you. We will stop 
you if there are concerns about your ECG or blood pressure in response to the 
exercise.   
 
Finally, you will be asked to complete a test on the computer.  For this test you will be 
asked to look at 2 pictures side by side on a computer screen.  Then, the pictures will 
disappear and arrows will appear on one side of the computer screen.  You will be 
asked to indicate which direction the arrows point.  Some of the slides may be 
disturbing, but you will only be asked to look at them for a maximum of 2 seconds.  You 
also will be asked to complete this test at either Visit 3 or Visit 1. 
 
Visit two should take about three hours. 
 
The remaining visits during the first year, Visits 3-9, all take about 30-90 minutes to 
complete.  These visits include the completion of study questionnaires, vital signs and 
smoking status.   
 
At Visit 3, you will be given an Electronic Diary (palmtop computers) to keep track of 
your withdrawal symptoms, urges, negative feelings, stressors, temptation events, 
positive feelings and pleasurable activities as well as your social activities for one week  
before and two weeks after your quit attempt.  You will be trained on how to use the 
diary during this visit.  The palmtop will prompt you four times a day to complete a short 
(2-3 minute) survey.  You also will be asked to carry a pedometer to measure the 
distance you walk, for one week before your quit attempt to provide a baseline measure 
of activity and one week after you quit. 
 
Visits 3-6 are weekly, and Visit 7 two weeks later, and Visit 8 is 4 weeks later.  If you are 
not smoking at month 6, post quit attempt, you will be invited to come in for Visit 9.  
Almost all participants will be invited to Visit 10.  Visit 10 is the beginning of the long-
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term follow-up and participants will repeat a number of assessments that were done at 
the baseline visits.   
 
At Visits 1, 3, 4, 5, 6, and 7 you will receive stop smoking counseling that will last 
between 10 and 20 minutes.  Counseling will focus on understanding your past quit 
attempts and getting you ready to quit this time.  Counseling will also help you develop 
new skills to cope with urges and avoid dangerous situations where you might be 
tempted to smoke. Counseling sessions will be audiotaped for quality control and to 
insure consistency of the counseling content.  You will not be personally identified in 
these recordings.  Audiotapes will be kept in a locked file and erased after the 
supervisor has reviewed them. 
 
In addition, at Visit 3 you will be randomly assigned (like the flip of a coin) to receive one 
of the five active medication conditions: 1) nicotine patch, 2) nicotine lozenge, 3) 
bupropion tablets, 4) nicotine patch + lozenge, 5) bupropion tablets + lozenge.  Or you 
will be randomly assigned to one of the five placebo conditions (placebo patch, placebo 
lozenge, placebo bupropion, placebo patch + placebo lozenge, placebo bupropion + 
placebo lozenge).  A placebo contains only non-active medication, like a sugar pill.  
There will be 264 people in each active medication condition (1320 total) and 40 people 
in each placebo condition (200 total).  Thus, you have an 87 % chance to be enrolled in 
an active medication condition and 13 % chance to be enrolled in a placebo medication 
condition.   
 
If you are assigned to the patch treatment group, you will wear a 21-mg nicotine patch 
for 4 weeks after quitting smoking, then a 14-mg patch for weeks 5 and 6, and then a 7-
mg patch for weeks 7 and 8.  If you are using the lozenge (2-mg or 4-mg) you will use 
them for up to 12 weeks.  You will use one lozenge every 1-2 hours during the first six 
weeks of treatment, using a minimum of 9 lozenges/day.  Then you will decrease 
lozenge use to one lozenge every 2-4 hours during weeks 7-9, and then to one lozenge 
every 4-8 hours for weeks 10-12.  If you are using bupropion SR, you will take one 150 
mg pill per day for three days followed by two 150 mg pills per day for 8½ weeks. 
 
Neither you, nor your study personnel, nor any other person directly involved with you 
during the study, will know what dose of study medication you are taking or whether you 
are taking a placebo.  In an emergency, if a medical doctor needs to know what kind of 
study medication you have been taking so that you can get appropriate medical care, 
this information will be opened to determine which treatment you have been assigned 
to.   
 
Follow-up phone calls will occur at weeks 12, 18, 24, 30, 42 & 52 to inquire about your 
tobacco use, alcohol use, withdrawal symptoms you have had, and how you feel about 
smoking and quitting. You will also be asked about risk of suicide during the week 12 
call.  These calls will take about 10-15 minutes. 
 
Second and third years of the study:  If you are not smoking at one year, you will 
continue in the follow up long-term portion of this study and will be scheduled for the 
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one-year post-quit in-person assessments (Visit 10/Year 1).  If you are one of the first 
540 people who have relapsed at one year, you will continue in the follow up long-term 
portion of this study and will be scheduled for the one-year post-quit in-person 
assessments (Visit 10).  If you are not one of the first 540 people who have relapsed by 
year one, your participation will conclude at that time. 
 
All subjects continuing in the long-term outcomes portion of this study will attend an in-
person clinic visit at Years 1, 2, and 3 (12, 24, and 36 months) post-quit attempt.  During 
these visits, you will repeat many of the baseline assessments, including information to 
determine smoking status, the nature of any relapse (where you were and who you 
were with, stressors, alcohol use, and so on), use of any new quit aids, any new quit 
attempts, and information on how you feel.  Most of the questionnaires from Visit 1 will 
be given again, as well as measurement of your weight, vital signs, waist size, and 
carbon monoxide. 
 
The one-year clinic visit (months 12) will last two days, about two hours per day.  The 
first day will involve questionnaires and interviews about nicotine dependence, 
personality, how you are feeling, any stress you have, social support (family and friends), 
your exercise and what you eat.  The second day will involve more heart measures 
including the ultrasound brachial artery reactivity test and  a 12-hour fasting blood sample 
(about 5 tablespoons) for repeat testing like the tests that were performed at baseline. 
The ultrasound test was done at Visit 2 during the first part of this study.  You will be 
asked to again carry a pedometer, to measure the distance you walk, for one week to 
provide a measure of your activity.  You will also be asked to carry the Electronic Diary 
again but only for one week. 
 
The two-year clinic visit (months 24) will last one day and take about two hours.  You 
will complete the same questionnaires and interviews. You will be asked to carry the 
pedometer again for one week to measure your activity.  No blood will be drawn at this 
visit. 
 
The three-year in-person clinic visit (month 36) will again last two days.  On the first 
day you will complete the same questionnaires and interviews as in the last two visits.  
The second day will involve more health measures including the ultrasound carotid 
intima-medial thickness test, the exercise test, and a blood sample.  The blood sample 
will be drawn after not eating for 12 hours.  These tests are the same as those done at 
Visit 2 during the first part of this study.  You will again be asked to carry a pedometer 
for one week to provide a measure of your activity. 
  
Follow-up phone calls will occur at months 18 and 30, after your quit attempt, to ask 
about your tobacco use, any withdrawal symptoms you may have had, how you feel 
about smoking and quitting, and your alcohol use. In total, this telephone call is 
estimated to take between 20 and 30 minutes. 
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Are there any risks? 
 
Risks associated with taking the study medications are minimal.   
 
Bupropion: 
The most common adverse experiences associated with bupropion SR are headache, 
dry mouth, nausea, dizziness, and insomnia.  Rarely, people have experienced seizures 
while taking bupropion SR. The incidence of seizure is 1 per 1,000 people taking 
bupropion. People with a history of seizures, a history of a seizure disorder such as 
epilepsy, currently taking Wellbutrin or any other medication containing bupropion, with 
a current or previous diagnosis of bulimia or anorexia nervosa, or currently taking a 
monoamine oxidase (MAO) inhibitor medication should not take bupropion or participate 
in this study.  While on bupropion, participants should not abruptly discontinue the use 
of alcohol or sedatives (such as benzodiazepines) or take more than the recommended 
dose of bupropion because it may increase the risk of seizures.   There is also the 
possibility (1 to 3 per 1000 people taking bupropion) of experiencing an allergic reaction 
resulting in skin rash, hives, swelling, and itchiness.  In severe instances, an 
anaphylactic (whole body) reaction may occur resulting in chest pain, shortness of 
breath and difficulty breathing that requires medical treatment and may be life 
threatening.  Bupropion is also associated with a slight risk for hypertension (high blood 
pressure) in some people particularly those taking both bupropion and nicotine 
replacement therapy.  Your blood pressure will be monitored during the time you are 
taking study medications. 
 
Bupropion and Suicidality: Patients with depression who are treated with 
antidepressants such as bupropion should be observed closely for clinical worsening of 
their depression and for suicidality especially at the beginning of drug treatment or when 
the dose changes, either increasing or decreasing.  Patients with depression who are 
on bupropion and their families should be encouraged to be alert to the emergence of 
anxiety, agitation, panic attacks, insomnia, irritability, hostility, impulsivity, akathisia 
(restlessness, inability to sit still), hypomania, mania, worsening of depression, and 
suicidal ideation, especially early during treatment with bupropion.  Such symptoms 
should be reported to the study physician or staff especially if they are severe, abrupt in 
onset, or were not part of the patient's prior depressive symptoms. 
 
Nicotine Patch:  
The most common adverse experiences associated with the nicotine skin patch are 
diarrhea, indigestion, nausea and vomiting, dry mouth, muscle and joint pain, 
sleeplessness, and abnormal dreams. Side effects associated with wearing an adhesive 
patch include skin rash, redness, itching or irritation of the skin. In most cases, these 
side effects have been mild to moderate in intensity and resolve once the patch is 
removed. 
 
Nicotine Lozenge: 
The most likely side effects associated with the nicotine lozenge are heartburn, hiccup, 
nausea, upper airway infections, coughing and sore throat.   
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Placebo: 
There is no guarantee that study medications will lessen nicotine withdrawal symptoms, 
and, those participants who receive the placebo medication conditions are unlikely to 
experience lessened withdrawal symptoms.  These nicotine withdrawal symptoms 
include cravings for cigarettes, irritability, increase in appetite, anxiety, depressed mood, 
difficulty concentrating, and sleep disturbance. 
 
It is important to discuss with the study staff all medication that you are taking, both 
prescription and over the counter.  Monoamine oxidase inhibitors may be harmful if 
taken at the same time as study medication.   
 
Aside from medication, it is also required that during this study you avoid any tobacco 
products other than cigarettes.  You should also avoid excessive drinking of alcohol 
while participating in this study.  If you are using any of these substances, it is important 
that you inform the study staff. 
 
Exercise testing: 
Exercise testing is routinely done in patients with heart disease but it has some risks.  
During the exercise test, you may notice fatigue, chest discomfort, or shortness of 
breath.  These are signs that may indicate that the test needs to be stopped.  Other 
possible side effects of the exercise test are abnormal blood pressure, fainting, 
abnormal heart beats (too slow, too fast or ineffective), and very rarely a heart attack.  
About 1 in every 10,000 patients with heart disease dies during an exercise test. 
Prolonged chest pain or serious heart rhythm problems happen in about 4 of every 
10,000 patients. Up to 2% of patients with heart failure having an exercise test have had 
a serious abnormal heart rhythm, but none caused immediate death. If you experience 
any of the above side effects, you will be asked to stop the test. Personnel of the UW 
Hospital - Outpatient Cardiac Rehabilitation Program, trained to manage such side 
effects, will supervise your exercise test.  
 
Ultrasounds: 
Brachial and carotid artery ultrasounds are safe, noninvasive, and not uncomfortable.  
There are no known adverse physiologic effects related to diagnostic medical 
ultrasound.  Inflation of a forearm blood pressure tourniquet has not been reported to be 
uncomfortable in several studies reported in the literature or in our experience.  The test 
lasts for less than 5 minutes.  You may become tired or have a stiff neck during the 
ultrasound of the neck. 
 
Possible discovery of findings related to medical imaging 
You will be informed of all findings of clinical significance that may be revealed during 
the imaging procedure.   
 
Blood drawing: 
Blood drawing is associated with temporary pain at the needle insertion site.  It also can 
be associated with bruising, fainting, or, in rare circumstances, a skin infection.   
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Computer task: 
In this task, you will view a series of slides presented on a computer monitor.  Some of 
the images you will view may be somewhat upsetting.  Some people get mildly 
distressed but in most people the feeling passes quickly.  If at any time you become too 
disturbed by the pictures, please stop the task and let a staff person know about your 
discomfort. 
 
Questionnaires: 
The topics discussed in interviews or in questionnaires may cause temporary 
embarrassment or emotional discomfort for some people.  If this happens to you, please 
let study personnel know about your discomfort.  You may elect not to answer any 
questions that make you uncomfortable. 
 
Quitting Smoking: 
Persons who quit smoking may experience a number of unpleasant symptoms as part 
of the nicotine withdrawal syndrome. These symptoms may include the following: anger, 
frustration, irritability, craving for nicotine, anxiety, difficulty concentrating, restlessness, 
decreased heart rate, increased appetite or weight gain.  In addition, smoking cessation 
can increase the likelihood of depression is some individuals and this is the reason that 
we assess depression and suicidality during the study.  Counseling received in the 
study may help you cope with symptoms such as these.  Before you begin taking the 
study drug, and at several other times during the study, you will be asked some 
questions about depression. If your answers show that you are dangerously depressed 
or suicidal, you will not be allowed to stay in the study. Instead, you will be referred to 
treatment resources that can provide help for your depression.  You should promptly 
report any problems that develop during the study. You will be told of any changes in 
the way the study will be done and any new risks to which you may be exposed. 
 
Are there any benefits to me? 
 
By participating in this study, you may receive help in quitting smoking. The study 
medications bupropion, nicotine patch, and nicotine lozenge, as well as smoking 
cessation counseling may help you stop smoking although this cannot be guaranteed. If 
you are assigned to the placebo group, no benefit is expected.  You will also receive the 
results of certain laboratory tests at no cost to you.  The information gathered during this 
study may be of future benefit to other people who wish to stop smoking. 
 
Are there any alternatives to participation in this study? 
 
Study staff will discuss risks and benefits of other treatments to help you stop cigarette 
smoking before you decide to participate in this study.  Other treatments include 
counseling alone, or counseling in combination with either nicotine replacement therapy 
(such as nicotine patches, aerosols, or gum), or with an approved medication called 
bupropion. 
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Will there be compensation for injury resulting from this research? 
 
In the event you are physically injured as a result of participating in this research, 
emergency care will be available.  You will, however, be responsible for the charge for 
the emergency care.  There is no commitment to provide any compensation for 
research related injury.  You should realize, however, that you have not released this 
institution from liability for negligence.  Please contact the investigator, Dr. Timothy 
Baker, at 608-262-8673 if you are injured or for further information. 
 
 
Are there any costs? 
 
The study medication (bupropion, nicotine patch, nicotine lozenge) and all clinic visits, 
counseling and tests related to the study will be provided at no cost to you.  All other 
costs related to your medical care will be your responsibility. 
 
 
Will I be paid for participating? 
 
You will be reimbursed for your participation in the study based on a pro-rated scale 
depending on the number of study visits completed.  There is a maximum of $285 for 
completion of all visits during the first year of the study.  This includes $50 for Visits 1 
and 2, $5 each for Visits 3-8, $40 for participating in the genetic substudy (optional), $40 
for Visit 9 (month six), $100 for Visit 10 (year one) and $25 for the return of the 
electronic diary.  For the long-term outcome portion of this study, there is a maximum of 
$350.  This includes $150 for the year two visit and $200 for the year three visit.  This 
represents a maximum amount of $635 for completing all visits for the three-year study 
period, participating in the genetic substudy, and the return of the electronic diary.  If 
you are not smoking at the end of one year following your quit attempt, you will continue 
in the long-term portion of the study and thus be eligible for the study maximum of $635.  
The first 540 people who have relapsed (smoking) at the end of year one will also 
continue in the long-term portion of the study.  If you relapse (smoking) and are not one 
of the first 540 people, you will finish your participation at one year and therefore be 
eligible for a maximum reimbursement of $285. 
 
 
Who will receive the results of this research? 
 
Study staff will have access to your study records.  Authorized representatives from 
GlaxoSmithKline Inc. (the company that will provide the medication for this study) and 
the Food and Drug Administration (FDA) may inspect your medical records and 
information collected during the study to assess compliance with the study protocol.  
The results of this study may also be used for medical and scientific publications, but 
you will not be identified personally in any presentations or reports about this research. 
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The UW-Health Sciences Institutional Review Committee (IRB) may also review your 
original study records to ensure that the study is being conducted properly. Because of 
the need to release information to these parties, absolute confidentiality cannot be 
guaranteed.  
 
We have received a Certificate of Confidentiality from the federal government, which will 
help us protect your privacy.  The Certificate protects against the involuntary release of 
information about you collected during the course of the study to persons not connected 
with the study.  The researchers involved in this project cannot be forced to disclose 
your identity or any information about you collected in this study in any legal 
proceedings at the federal, state, or local level, regardless of whether they are criminal, 
administrative, or legislative proceedings.  However, you or the researcher may choose 
to voluntarily disclose the protected information under certain circumstances.  The 
Certificate of Confidentiality does not prevent the researchers from disclosing 
voluntarily, without your consent, information that would identify you as a participant in 
the research project if required by law (e.g. child abuse, reportable communicable 
disease, threat of harm to self or others) or as required by federal agencies who may 
review our records under limited circumstances, (e.g. such as a U.S. Department of 
Health and Human Services (DHHS) request for information for an audit or program 
evaluation or an FDA request under the Food, Drug and Cosmetics Act.) 
 
By signing this document, you consent and give approval to such reviews, data storage, 
and disclosure of your confidential information as mentioned above.  Aside from the 
above-mentioned circumstances, every effort will be made to keep your identity 
confidential.  Finally, you should understand that the principle investigator is not 
prevented from taking steps, including reporting to authorities, to prevent serious harm 
to yourself or others.   
 
 
If I start the study, can I choose not to participate? 
 
Your participation in this study is voluntary.  You may choose not to participate or to 
stop your participation in the study at any time without giving a reason.  You will not be 
penalized and will not lose benefits to which you are otherwise entitled.  
 
The principle investigator may also remove you from the study at any time and for any 
reason. Based on the assessment of the principle investigator, some of the reasons that 
you might be removed from the study include, but are not limited to, the following: 1.) to 
improve your medical care, 2.) if you are not taking study medication as instructed by 
study staff, 3.) if you are not following instructions of your study staff, 4.) if you are not 
coming to study visits, 5.) if the study is stopped.   
 
Study staff will tell you if any new information becomes available during the study that 
may affect your willingness to continue participation in this study.  
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If you choose to withdraw from the study or if you are asked by your personal doctor to 
leave the study, you must notify study staff immediately and return all study medication 
given to you. This includes empty packets and any unused study medication. 
 
If you withdraw or are removed from the study, for any reason, study staff will ask you to 
complete some of the tests previously mentioned in this document and any other 
procedures that the principle investigator feels are medically necessary. You may also 
be asked questions about your experience with the study medication and your smoking 
status. 
 
 
What if I have questions? 
 
If I have questions about the research study, please contact Dr. Timothy Baker at 608-
262-8673.  If you have questions on the rights of research subjects, you may contact 
the hospital Patient Relations Representative at (608) 263-8009. 
 
 
Authorization / consent to participate in study. 
 
My signature below indicates that I am 18 years or older and have read all of the 
information given to me in this document. The information in this document has been 
explained to me and I have had the opportunity to ask questions.  My signature below 
indicates that I voluntarily agree to participate in the study described in this document.  I 
will receive a copy of this signed consent. 
 
 
 
_______________________________                                   _____________           
Subject’s Signature                                     Date 
 
 
 
I, the undersigned, certify that to the best of my knowledge, the subject signing this 
consent form has had the study fully and carefully explained by me and the subject has 
been given the opportunity to ask questions regarding the contents of this consent form 
and his/her participation in this research study. 
 
 
 

_______________________________                                  ______________            
Signature of Person Obtaining Consent                      Date 
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FOR WOMEN ONLY: 
 

VOLUNTARY STATEMENT OF INTENT TO AVOID PREGNANCY 
 
 
I,                                     (print name) agree to attempt to avoid pregnancy while I am 
participating in this study.  I will continue to employ medically acceptable means of 
contraception that have been approved by study staff.  These methods include IUD, oral 
contraceptive, barrier methods, or abstinence. I will immediately contact Dr. Baker if 
pregnancy is suspected. I am aware that I may decline to sign this statement and my 
refusal to sign will have no effect on my further treatment; however, I cannot participate 
in this research study. 
 
 
______________________________                                    ______________ 
Subject’s Signature                                Date 
 


