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Abstract

Background—The development of tobacco use treatments that are effective for all smokers is 

critical to improving clinical and public health. The Multiphase Optimization Strategy (MOST) 

uses highly efficient factorial experiments to evaluate multiple intervention components for 

possible inclusion in an optimized tobacco use treatment. Factorial experiments permit analyses of 

the influence of patient characteristics on main and interaction effects of multiple, relatively 

discrete, intervention components. This study examined whether person-factor and smoking 

characteristics moderated the main or interactive effects of intervention components on 26-week 

self-reported abstinence rates.

Methods—This fractional factorial experiment evaluated six smoking cessation intervention 

components among primary care patients (N=637): Prequit Nicotine Patch vs. None, Prequit 
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Nicotine Gum vs. None, Preparation Counseling vs. None, Intensive Cessation In-Person 

Counseling vs. Minimal, Intensive Cessation Telephone Counseling vs. Minimal, and 16 vs. 8 

Weeks of Combination Nicotine Replacement Therapy (NRT; nicotine patch + nicotine gum).

Results—Both psychiatric history and smoking heaviness moderated intervention component 

effects. In comparison with participants with no self-reported history of a psychiatric disorder, 

those with a positive history showed better response to 16- vs. 8-weeks of combination NRT, but a 

poorer response to counseling interventions. Also, in contrast to light smokers, heavier smokers 

showed a poorer response to counseling interventions.

Conclusions—Heavy smokers and those with psychiatric histories demonstrated a differential 

response to intervention components. This research illustrates the use of factorial designs to 

examine the interactions between person characteristics and relatively discrete intervention 

components. Future research is needed to replicate these findings.
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1. INTRODUCTION

Tobacco smoking remains the leading preventable cause of mortality and morbidity in 

developed countries, underscoring the continued need for highly efficacious smoking 

treatments (U.S. Department of Health and Human Services, 2014). Even with the best 

smoking cessation treatments that comprise both counseling and pharmacotherapy, about 

two-thirds of smokers fail to achieve long-term abstinence (Fiore et al., 2008; West et al., 

2015). Smoking rates remain especially high amongst certain groups of smokers, such as 

those with psychiatric comorbidity and those with lower educational attainment (Centers for 

Disease Control and Prevention, 2013; Jamal et al., 2014). Therefore, it is of considerable 

public health importance that such populations benefit from smoking cessation treatments. 

Further, it is important to determine whether person factors (e.g., gender, race) or smoking-

related factors (e.g., tobacco dependence) might effectively guide treatment selection or 

allocation (Hughes, 2013; Loh et al., 2012).

Most prior attempts to evaluate the moderation of treatment response have been obscured by 

the use of randomized controlled trials (RCTs) that evaluated only groups of components 

(e.g., pharmacotherapy + various counseling elements) and did not manipulate discrete 

intervention components. The Multiphase Optimization Strategy (MOST) has been proposed 

as an efficient way to engineer more effective treatment packages by using screening 

experiments to identify especially effective intervention components which can be combined 

into a treatment package and ultimately evaluated in a traditional RCT (Collins, et al., 2016, 

2005). Screening experiments frequently use factorial designs, which allow researchers to 

identify the main and interactive effects of the evaluated intervention components (Collins et 

al., 2016, 2005). Factorial designs can also reveal how person factors moderate the effects of 

individual intervention components, or combinations of components. In other words, 

factorial designs can provide insight into how individuals’ characteristics predict differential 

response to multiple, discrete intervention components or to combinations of components. 
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Identifying differential response to interventions by different types of smokers could be used 

to personalize treatment and provide insight into factors that influence intervention 

effectiveness. Conversely, a lack of interactions between intervention components and 

person factors would support the robustness and stability of treatment effects.

A recent smoking cessation screening fractional factorial experiment (Piper et al., 2016) 

evaluated the main and interactive effects of six intervention components selected to address 

the challenges smokers face during different phases of smoking treatment (Baker et al., 

2011). This screening study is part of a program of research using MOST (Piper et al., 2016) 

to engineer an optimized smoking cessation treatment. There were no significant main 

effects on long-term (26 week) point-prevalence abstinence, but there were three significant 

two-way interactions. As an important step in the MOST approach to treatment 

development, the goal of this research was to explore the stability of the effects of multiple, 

relatively discrete intervention components. Despite the absence of main effects, some of the 

intervention components might be meaningfully effective in some subgroups of participants 

and this could guide the development of treatment algorithms. Examining moderation effects 

might also shed light on the unexpected finding of significant interaction effects amongst 

intervention components. Such moderation effects could also have theoretical value; they 

could provide information about individual risk factors (e.g., high tobacco dependence) that 

are especially addressed by different intervention components. Therefore, this research 

sought to determine whether easily assessable person factors (e.g., gender, race, education, 

psychiatric history) and smoking-related variables (e.g., dependence, smoking rate, living 

with a smoker) moderated the individual and joint effects of six smoking cessation 

intervention components.

2. METHODS

2.1 Procedure

This is a secondary data analysis of a fractional factorial screening experiment that assessed 

the effects of six smoking cessation intervention components on long-term abstinence (see 

Piper et al., 2016 for additional details including the CONSORT diagram). A total of 637 

participants were recruited during primary care clinic visits and screened for eligibility: ≥18 

years old; ≥5 cigarettes/day for the previous 6 months; motivated to quit; not currently 

taking bupropion or varenicline; agreeing to use only study medication for the duration of 

the study; no medical contraindications to NRT; no self-reported history of psychosis or 

bipolar disorder; and, for women of childbearing potential, agreeing to use an approved 

method of birth control during treatment. Eligible participants provided written informed 

consent, completed initial assessments, and received their interventions at their primary care 

clinic. A research database created intervention and assessment schedules, based on 

randomly assigned treatment conditions, which guided delivery of the interventions by 

bachelor’s level case managers supervised by licensed clinical psychologists.

2.2 Experimental Design

This experiment used a balanced fractional factorial design with six factors: 1) Prequit 

Nicotine Patch vs. None; 2) Prequit Nicotine Gum vs. None; 3) Preparation Counseling vs. 
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None; 4) Intensive Cessation In-Person Counseling vs. Minimal; 5) Intensive Cessation 

Phone Counseling vs. Minimal; and 6) 16 vs. 8 Weeks of Combination NRT. These factors 

were chosen to address specific challenges that emerge early in the quit attempt, based on 

theory and extant research (Baker et al., 2011), and to be easily translated into real-world 

healthcare settings (Piper et al., 2016). The Resolution VI fractional factorial design reduced 

the number of conditions from 64 to 32 and allowed for the estimation of main effects and 

two-way interactions only (Collins et al., 2016; Piper et al., 2016). Randomization was 

stratified by gender and clinic. Staff were blinded to randomization until eligibility was 

confirmed; participants were blinded until consent was provided.

2.3 Experimental Factors

2.3.1 Prequit Nicotine Patch—Half the participants were assigned to the active 

condition and received 14-mg patches for the 3 weeks prior to the target quit day (TQD) 

while the other half did not receive prequit patches.

2.3.2 Prequit Nicotine Gum—Participants in the active condition received 2-mg nicotine 

gum for the 3 weeks prior to the TQD (≥9 pieces of gum/day, 1 piece/1–2 hours); the other 

half did not. Participants who received both Prequit Patch and Gum were told to use at least 

5 pieces/day of gum, unless such use produced adverse effects.

2.3.3 Preparation Counseling—Participants in the active condition received three 20-

minute counseling sessions prior to the TQD, focused on coping skills, reduction, and 

making practice quit attempts, while the other half of participants did not. The sessions 3 

weeks and 1 week before the TQD (Weeks-3 and -1) were in-person, and the Week-2 session 

was over the phone.

2.3.4 In-Person Counseling—Participants in the intensive condition received three 20-

minute face-to-face counseling sessions: one week pre-TQD, on the TQD, and at Week 1. 

Sessions focused on skill building and intra-treatment social support. Participants assigned 

to the minimal level received one 3-minute in-person session at Week-1.

2.3.5 Phone Counseling—Participants in the intensive condition received three 15-

minute phone sessions (TQD, Days 2 and 10), focused on coping skills, avoiding smoking 

cues, and intra-treatment social support. Participants assigned to the minimal condition 

received one 10-minute session on the TQD. Thus, all participants received some TQD 

phone counseling.

2.3.6 Extended Medication—All participants received combination NRT (nicotine patch 

+ nicotine gum) starting on their TQD. Half were assigned to receive 8 weeks of patches and 

8 weeks of nicotine gum. The other half received 16 weeks of patches and 16 weeks of gum. 

Participants were advised to use one piece of gum every 1–2 hours until 2 weeks before 

treatment termination (Fiore et al., 2008), and at least 5 pieces/day unless such use produced 

adverse effects.
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2.4 Assessments

Participants completed baseline assessments of demographics, smoking history, and tobacco 

dependence (Fagerström Test of Nicotine Dependence; FTND; Heatherton et al., 1991). 

Participants also reported whether they had ever been diagnosed with or treated for each of 

the following psychiatric conditions: depression, anxiety, bipolar disorder, attention-deficit 

disorder, panic, post-traumatic stress disorder, or schizophrenia. Follow-up calls assessed 

self-reported 7-day point-prevalence abstinence at 26 weeks post-TQD. Those missing data 

at the 26-week follow-up were considered to be smoking.

2.5 Analytic Plan

After characterizing the study population, we used cross-tab Pearson chi-square analyses to 

compare 26-week abstinence rates between: 1) men vs. women, 2) whites vs. non-whites, 3) 

those with a high school education or less vs. at least some college, 4) those with no self-

reported psychiatric history vs. self-reported psychiatric history, 5) those smoking within 5 

minutes of waking vs. delaying smoking for more than 5 minutes after waking, 6) those 

smoking at least 20 cigarettes per day vs. smoking less than 20 cigarettes per day, and 7) 

those living with a smoker vs. not living with a smoker.

We used two general linear models to examine the moderation of the 6 main effects and the 

3 statistically significant 2-way interactions on 26-week point-prevalence abstinence. The 

first model examined potential person-factor moderators (i.e., gender, race, education, and 

psychiatric history) entered simultaneously. The second model examined smoking-focused 
variables (i.e., time to first cigarette, cigarettes per day, and living with a smoker) entered 

simultaneously. The person-factor and smoking-focused models each included: 1) the 6 

intervention component main effects, 2) the interactions between potential moderators for 

that model and the intervention component main effects, 3) the three significant 2-way 

intervention component interactions; and 4) the three-way interactions between the potential 

moderators for that model and each of the 2-way intervention component interactions.

Although we did not control for family-wise error, we graphed the significant interaction 

effects with 95% confidence intervals for interpretation. It should be noted that non-

overlapping 95% confidence intervals represent a very conservative test (i.e., p<.006) 

whereas 95% confidence intervals that overlap by up to 25% are still statistically significant 

(Cumming and Finch, 2005). These graphs allowed us to examine the effects of different 

intervention components by group as well as the effects of a single intervention component 

or factor level across groups. Finally, this study was powered to detect 2-way interactions 

between randomly assigned intervention components, but it was not powered to detect 2-

way interactions between an intervention component and an individual difference variable or 

a 3-way interaction between two intervention components and an individual difference 

variable. All analyses were conducted using SPSS (IBM Corporation, 2013).

3. RESULTS

The mean 26-week point-prevalence abstinence rate of the 637 participants was 27.9%. 

Group differences in 26-week point-prevalence abstinence rates as a function of person 
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factors are reported in Table 1. Men (compared with women) had statistically significantly 

higher 26-week abstinence rates, as did those with no self-reported psychiatric history 

(compared to those with such a history). It should be noted that one of the largest differences 

in abstinence rates (a 12 percentage point difference) was between white and non-white 

smokers, but was not statistically significant possibly due to the small sample of non-white 

smokers (n=85).

In the person-factor moderator model, there was a main effect of psychiatric history: 

participants reporting psychiatric history were significantly less likely to be abstinent (B=-.

61, p=.01). Psychiatric history was the only statistically significant moderator; it moderated 

the main effects of three interventions (Preparation Counseling, In-Person Counseling, and 

Extended Medication) and it moderated two of the 2-way treatment interactions (In-Person x 

Phone Counseling and In-Person Counseling x Prequit Patch; see Table 2). When we 

examined the effects of a history of depression and anxiety separately, we found similar 

results: those with a history of depression and those with a history of anxiety had lower 

abstinence rates than those without such histories. A history of depression significantly 

moderated the In-Person Counseling x Prequit Patch (B=.57, p=.02) and the In-Person x 

Phone Counseling (B=.65, p=.01) effects and a history of an anxiety disorder or panic 

moderated the In-Person Counseling (B=-.92, p=.02) and the In-Person x Phone Counseling 

(B=.63, p=.03) effects.

Preparation Counseling produced significantly higher 6-month abstinence rates amongst 

participants with no psychiatric history than amongst those with a psychiatric history (see 

Figure 1a). However, amongst participants with no psychiatric history, there was no 

significant benefit of such counseling, consistent with our conservative interpretation of their 

overlapping 95% confidence intervals. Intensive In-Person Counseling produced slightly 

higher abstinence rates than did Minimal In-Person Counseling amongst those with no 

history of psychiatric disorder (see Table 2 and Figure 1b). However, amongst those with 

psychiatric histories, Intensive In-Person Counseling produced lower abstinence rates than 

did Minimal In-Person Counseling (see Figure 1b). Inspection of abstinence rates across 

groups revealed that amongst participants receiving Intensive In-Person Counseling, those 

with no psychiatric history had significantly higher abstinence rates at 6-months than did 

those with such a history. Finally, psychiatric history interacted with Extended Medication 

(see Table 2 and Figure 1c). There was no significant difference in abstinence rates by 

medication duration within each psychiatric group. However, amongst participants who 

received combination NRT for 8 weeks, those with no history of psychiatric disorder 

reported abstinence rates 20 percentage points higher than did those with such histories. In 

comparison, psychiatric history was unrelated to abstinence amongst those getting 

medication for 16 weeks.

The In-Person x Phone Counseling interaction was also moderated by psychiatric history 

(see Table 2 and Figure 2a). Examination of the subgroups involved in this interaction shows 

significantly higher abstinence rates amongst participants without a history of psychiatric 

disorder if they received Minimal Phone and Intensive In-Person counseling or Intensive 

Phone and Minimal In-Person counseling, relative to those who received minimal levels of 

both types of cessation counseling. However, individuals receiving intensive levels of both 
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types of cessation counseling did not differ from participants receiving minimal levels of 

both types of counseling. Amongst participants with histories of a psychiatric disorder, no 

combination of the two intervention components meaningfully enhanced abstinence rates 

(Figure 2a). In addition to differences in treatment response within each group, groups 

differed significantly in their response to Minimal Phone and Intensive In-Person 

counseling. Participants with a psychiatric history had significantly lower abstinence rates in 

response to that treatment combination than did those without a positive psychiatric history.

Psychiatric history also moderated the In-Person x Prequit Patch interaction (see Table 2 and 

Figure 2b). The use of Prequit Patch did not affect response to Minimal or Intensive 

Counseling among participants with no history of psychiatric disorders. Participants with a 

psychiatric history responded significantly better to Intensive In-Person counseling (i.e., had 

higher abstinence rates) if they also received the Prequit Patch than if they did not. However, 

if such participants received Prequit Patch, Intensive In-Person Counseling did not 

significantly improve abstinence rates beyond those produced by Minimal Counseling.

The smoking-focused moderators model revealed only one statistically significant effect: a 

cigarettes per day x In-Person Counseling x Phone Counseling interaction (B=.39, p=.047). 

Participants who smoked 20 cigarettes per day or more attained similar abstinence rates 

regardless of the in-person or phone counseling they received (see Figure 3). However, 

amongst lighter smokers, the best results were obtained with the use of either type of 

intensive counseling intervention, but not both. None of these simple effects was statistically 

significant as all had considerable overlap of confidence intervals (interpreting the 

confidence intervals in a conservative manner: Cumming and Finch, 2005).

4. DISCUSSION

This research analyzed data from a fractional factorial screening experiment of smokers 

attending primary care clinics who were willing to make a quit attempt. The factorial nature 

of the study design permitted examination of whether participant characteristics moderated 

the effects of six discrete intervention components, either separately or in combination, on 

long-term cessation. The main and interaction effects of the six intervention components on 

26-week abstinence rates were not moderated by gender, race, education, time to first 

cigarette, or living with a smoker. This suggests that the effects of these intervention 

components are somewhat robust with respect to these five participant characteristics. 

However, both psychiatric history and baseline number of cigarettes smoked per day 

moderated the effects of some intervention components.

A history of psychiatric disorder (reflected by self-reporting either diagnosis or treatment for 

depression, anxiety, bipolar disorder, attention-deficit disorder, panic, post-traumatic stress 

disorder, schizophrenia, or any combination of these disorders) predicted lower abstinence 

rates and interacted with both counseling and medication intervention components. It should 

be noted that only 3% of participants reported serious mental illness (i.e., schizophrenia or 

bipolar disorder). The vast majority of participants with a psychiatric history reported 

depression and/or anxiety disorders. Given the large disparity in smoking prevalence 

between those with and without psychiatric disorders (Grant, et al., 2004; Lasser et al., 
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2000), it is vital to understand how psychiatric history may influence response to smoking 

cessation interventions.

With regard to medication, the moderation analyses revealed a cross-over interaction; 

participants with histories of a psychiatric disorder responded somewhat better to 16-weeks 

of combination NRT than to 8 weeks, while participants without such histories responded 

somewhat better to 8 weeks of combination NRT (Figure 4). It is unclear why extended 

medication would increase abstinence rates only in individuals with a psychiatric history. It 

is possible that extended NRT is problematic because the use of prn medication (i.e., the 

nicotine gum) might elicit smoking motivation because acute doses of nicotine could 

produce priming effects (LeSage et al., 2004; Shaham et al., 2003) or because extended 

medication might sustain physical dependence. However, it is hard to see why these effects 

would not similarly, adversely affect participants with psychiatric histories. The benefits of 

extended medication displayed by patients with histories of psychopathology seem more 

comprehensible. For instance, psychiatric disorders such as depression, schizophrenia, and 

PTSD often are associated with high levels of negative affect and anhedonia (Kashdan et al., 

2006; Treadway and Zald, 2013), which are also withdrawal symptoms (Cook et al., 2015), 

and, as such, can be ameliorated by nicotine (Chaudhri et al., 2006; Cook et al., 2015; 

Markou and Paterson, 2009). While such withdrawal symptoms tend to peak relatively early 

in the quit attempt, they can also be elicited by nicotine-related cues (e.g., Kenny and 

Markou, 2005). Further, smokers with psychiatric histories are more likely to use cigarettes 

for instrumental purposes, such as coping with negative affect, which may or may not be 

withdrawal related (Piper et al., 2010a). It may be that extended access to prn medication 

that can substitute for smoking as a coping response to negative affect may facilitate long-

term cessation. This moderation effect may explain why studies have not consistently found 

that extended NRT is efficacious in broad groups of smokers (e.g., Carpenter et al., 2013; 

Fiore et al., 2008; Schnoll et al., 2015; Stead et al., 2012).

Psychiatric history also moderated response to several counseling intervention components 

(i.e., Preparation, In-Person, and Phone Counseling). While more intensive counseling, at 

least in some combinations, enhanced abstinence rates in participants with no psychiatric 

history, it failed to do so for those with psychiatric histories. For instance, for participants 

with no psychiatric history, either Intensive Phone or Intensive In-Person Counseling 

produced 6-month abstinence rates that were approximately double those produced by 

Minimal Phone and Minimal In-Person Counseling (Figure 2a). These findings are 

consistent with a prior study of extended cognitive behavioral therapy that found that 

participants with a history of depression had higher abstinence rates if they received less 

intensive phone counseling (Killen et al., 2008). Also, research has found that smokers with 

elevated negative affect receive little benefit from skill training counseling; however, such 

smokers do benefit from supportive counseling that comprises little content or training 

(Zelman et al., 1992). Both the Preparation and In-Person Counseling comprised 

considerable training and content related to recognition of danger situations, planning daily 

activities, and coping response acquisition and practice. It is possible that the demands of 

such counseling outweighed its potential benefits. It is also important to note that the 

relation between negative affect and counseling content has not been found consistently 

(Mermelstein et al., 2003). In fact, some types of counseling have been found to be effective 
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for smokers with psychiatric histories such as mood management counseling for depressed 

smokers (Hall et al., 1994, 2006; van der Meer et al., 2013). However, it is clear that the 

counseling approaches studied here were not particularly effective in addressing the 

disparity between those with and without a psychiatric history. Further, in this study 

counseling ended at 2 weeks post-quit; perhaps extended counseling would benefit such 

smokers (cf. Hall et al., 2006). Of course, the need for longer counseling would not explain 

the detrimental effects of more intense early counseling in smokers with a psychiatric 

history. Finally, integrating smoking treatment with psychiatric care, versus delivering it in 

primary care, might improve its effectiveness for smokers who are currently being treated 

for psychiatric disorders (McFall et al., 2005).

In sum, these results suggest that almost half of smokers who present for smoking cessation 

treatment at their primary care clinic (i.e., those with a psychiatric history) may not be 

helped by counseling that emphasizes skill training and that occurs shortly before, or during, 

a quit attempt. Further research is needed to determine the robustness of this effect, and 

whether this finding is related to counseling content (e.g., support vs. skills training), 

intensity (amount of contact), timing (3 sessions during the first 2 weeks of a quit attempt vs. 

sessions spread out over a longer period of time), or other factors. Future research is also 

needed to explore whether the observed moderating relations are due to a broad personality 

trait such as neuroticism that is shared by many psychiatric disorders (Leventhal, et al., 

2013; Leventhal and Zvolensky, 2015) or to diagnosis-specific factors.

Participants were recruited and treatment was provided in primary care settings (versus 

recruited via media for an efficacy study), enhancing the generalizability and translation of 

these finding. In addition, the magnitude of the relations between psychiatric history and 

treatment effects (see Figures 1 and 2) and the fact that psychiatric status appeared to 

similarly modulate the effects of the intensity of several different types of counseling 

suggests the robustness of the relations. However, these results need to be interpreted within 

the context of certain limitations. First, the factorial design is efficient, but there was limited 

power to detect interactions with some person and smoking factors that were highly 

unevenly distributed (e.g., there were only 85 non-white participants; 13% of the sample). 

Second, these were exploratory analyses, and we did not control for experiment-wise error. 

These exploratory findings suggest hypotheses but do not confirm them; thus, these findings 

must be considered tentative in the absence of replication. In this regard, it is important to 

recognize that only a small number of moderating effects were detected amongst numerous 

ones analyzed. Third, variables correlated with the nonrandomly assigned person factors 

(i.e., 3rd variables) or sampling error may have affected the observed moderating effects. 

Fourth, we were not able to examine how recently participants were diagnosed or treated for 

psychiatric disorders nor were we able to tease apart the effects of each diagnosis. Fifth, the 

effects of the counseling and medication interventions cannot be generalized with any 

confidence to other sorts of smoking interventions (e.g., non-NRT medications or counseling 

interventions of different contents or intensities). Sixth, this paper concentrated on person 

characteristics that moderated treatment effects. It did not explore characteristics such as 

gender, which was significantly related to 6-month abstinence (32.3% vs. 24.6% abstinent in 

men and women, respectively), but that did not interact with treatment. This gender 

difference in outcomes emerged late in follow-up (after 16 weeks), suggesting that women 
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especially may need extended treatment (e.g., McKee et al., 2016; Piper et al., 2010b). 

Finally, in studying interactions, we evaluated interactions with respect to the multiplicative 

scale associated with logistic regression; different results might be obtained on an additive 

scale (VanderWeele and Knol, 2014).

In conclusion, factorial screening experiments permit testing of differential response to 

individual intervention components and combinations of components. This research 

demonstrates that psychiatric history significantly moderates the effect of both medication 

duration and counseling intervention components; smokers with a history of psychiatric 

disorder appear to benefit especially from extended combination NRT but not from intensive 

in-person counseling with an emphasis on skill building. These findings illustrate the 

importance of examining individual intervention components of smoking cessation treatment 

to determine whether the components are effective for all smokers. Results of such analyses 

may suggest strategies for personalizing smoking treatment.
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Highlights

• Factorial experiments allow researchers to examine how person-factors 

influence response to individual intervention components.

• Self-reported history of psychiatric diagnoses or treatment affected response 

to smoking cessation counseling treatments and to the duration of 

combination nicotine replacement therapy.

• Participants who smoked more than a pack of cigarettes per day had a poorer 

response to smoking cessation counseling interventions.
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Figure 1. Treatment main effects on Week 26 abstinence rates moderated by psychiatric history. 
These graphs depict the mean Week 26 abstinence rates and 95% confidence intervals for each 
treatment group by the presence (n=264; 41%) or absence (n=372; 59%) of a psychiatric history
Figure 1a. Week 26 abstinence rates for the psychiatric history x Preparation Counseling 

interaction

Figure 1b. Week 26 abstinence rates for the psychiatric history x In-Person Counseling 

interaction

Figure 1c. Week 26 abstinence rates for the psychiatric history x Medication Duration 

interaction
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Figure 2. Treatment interaction effects on Week 26 abstinence rates moderated by psychiatric 
history. These graphs depict the mean Week 26 abstinence rates and 95% confidence intervals 
for each combination of treatments by the presence (n=264; 41%) or absence (n=372; 59%) of a 
psychiatric history
Figure 2a. Week 26 abstinence rates for the psychiatric history x Phone Counseling x In-

Person Counseling interaction

Figure 2b. Week 26 abstinence rates for the psychiatric history x Prequit Patch x In-Person 

Counseling interaction
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Figure 3. 
Week 26 abstinence rates for the interaction of heavy smoking (smoking >20 cigs/day) x 

Phone Counseling x In-Person Counseling. This graph depicts the mean Week 26 abstinence 

rates and 95% confidence intervals for each treatment combination by the amount of 

cigarettes smoked.
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Table 1

Group differences in 7-day point-prevalence abstinence rates at 26 weeks after the target quit day

n 26 week abstinence rate (%) χ2 p-value

Total Sample 637 27.9

Men 288 (45%) 32.3 4.65 0.03

Women 346 (55%) 24.6

White 552 (87%) 38.3 0.21 0.65

Non-white 85 (13%) 25.9

High school or less 262 (41%) 26.3 0.59 0.44

At least some college 371 (59%) 29.1

No self-reported psychiatric history 372 (59%) 32.3 8.11 0.004

Self-reported psychiatric history† 264 (41%) 22.0

Attention Deficit Disorder 38 (6%) 26.3

Anxiety Disorder 126 (20%) 20.6

Bipolar Disorder 6 (1%) 16.7

Depression 210 (33%) 19.5

Panic Disorder 48 (8%) 8.3

PTSD 31 (5%) 22.6

Schizophrenia 2 (.3%) 0.0

Smoke within 5 minutes of waking 213 (34%) 24.4 2.06 0.51

Smoke > 5 minutes after waking 419 (66%) 29.8

Smoke a pack or more a day 310 (49%) 24.8 3.03 0.08

Smoke < 1 pack a day 322 (51%) 31.1

Does not live with a smoker 503 (79%) 28.0 0.01 0.92

Lives with a smoker 134 (21%) 27.6

†
The rates of individual reported diagnoses are a percentage of the total sample. Participants could endorse more than one diagnosis. The 

abstinence rates for specific diagnoses were not statistically compared with the no psychiatric history group due to the small sample sizes. It should 
be noted that during the initial telephone screen all participants reported that they did not have a history of psychosis or bipolar disorder, but at the 
initial visit 6 participants reported a history of bipolar disorder diagnosis or treatment and 2 reported a history of schizophrenia.
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