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Abstract

Around 19% of U.S. adults smoke cigarettes, and smoking remains the leading avoidable cause of 

death in this country. Without treatment only ~5% of smokers who try to quit achieve long-term 

abstinence, but evidence-based cessation treatment increases this figure to 10-30%. The process of 

smoking cessation comprises different pragmatically defined phases, and these can help guide 

smoking treatment development and evaluation. This review evaluates the effectiveness of 

smoking interventions for smokers who are unwilling to make a quit attempt (Motivation Phase), 

who are willing to make a quit attempt (Cessation Phase), who have recently quit (Maintenance 

Phase), and who have recently relapsed (Relapse Recovery Phase). Multiple effective treatments 

exist for some phases (Cessation), but not others (Relapse Recovery). A chronic care approach to 

treating smoking requires effective interventions for every phase, especially interventions that 

exert complementary effects both within and across phases, and that can be disseminated broadly 

and cost-effectively.
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INTRODUCTION

The percentage of adults in the United States who smoke has decreased markedly from 

nearly 42% in the mid-1960s to around 19% currently (National Center for Health Statistics 

2012). However, tobacco dependence remains the leading avoidable cause of death in the 

U.S., causing close to 20% of all deaths (Danaei et al 2009). Worldwide, tobacco causes 

nearly 6 million deaths a year and is a major threat to global public health (World Health 

Organization 2012).

Most smokers want to quit smoking, but only around 10-30% plan to quit in the next 30 days 

(Carpenter et al 2004, Etter et al 1997, Piper et al in press). When smokers do make a quit 

attempt, they tend not to use evidence-based treatments, and without treatment only around 

5% achieve long-term abstinence (Hughes et al 2004). Even with evidence-based treatment 
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(consisting of counseling and/or medication), only around 10-30% achieve long-term 

abstinence (Fiore et al 2008). Because of the unique health threat posed by smoking, the 

development and dissemination of more effective smoking prevention and cessation 

interventions would have a profound impact on public health.

Many researchers now view tobacco dependence as a chronic disease (Fiore et al 2008). 

Most smokers need to make repeated quit attempts before quitting permanently, and this 

realization has led to chronic care models of smoking intervention (e.g., Joseph et al 2011). 

Such models build in contingencies for patients who relapse and offer appropriate ongoing 

care to smokers regardless of their willingness to quit or where they are in the quitting 

process (e.g., recently quit or relapsed).

In this review, we use the Phase-Based Model of Tobacco Use (Baker et al 2011) to guide 

the evaluation of smoking interventions. This model depicts pragmatically defined phases in 

the natural history of tobacco dependence that present different challenges and opportunities 

for intervention (see Figure 1). In theory, these features can guide the development and 

evaluation of smoking interventions (Baker et al 2011). In some ways, this approach 

resembles the transtheoretical,“stages of change” model (Prochaska & DiClemente 1983), 

but that model is based on a specific meta-theory of how people must progress through 

stages of many types of behavior change. In contrast, the Phase-Based approach is specific 

to smoking and is simply a framework that focuses the application of any relevant theory 

(and the testing and analysis of interventions) to particular pragmatically defined phases of 

cessation. In this review, we will concentrate on cigarette smoking (and not other forms of 

tobacco use), and we will focus on interventions delivered in clinical, small-group, or 

individual contexts, rather than on population-based public health interventions (e.g., mass 

media campaigns, tax increases, and graphic warning labels on cigarettes).

MOTIVATIONAL INTERVENTIONS: MOTIVATING SMOKERS WHO ARE 

UNWILLING TO QUIT

The Nature of the Interventions and the Relevant Population

Smokers who are not ready to make a quit attempt are in the Motivation Phase (see Figure 

1). Perhaps 70-90% of smokers are unwilling to make a quit attempt at a given time 

(Carpenter et al 2004, Piper et al in press). Such smokers are often reluctant to try to quit 

because they fear they will fail and because they worry about experiencing negative 

consequences from quitting such as severe craving for cigarettes, negative affect, and/or 

weight gain (Fiore et al 2008, Orleans et al 1991). As many as half or more of smokers 

currently unwilling to make a quit attempt may, however, be willing to engage in an 

intervention that has a noncessation goal (Carpenter et al 2004). Thus, there is a potentially 

huge population that might use motivational interventions. Treatments for this phase are 

evaluated on their ability to reduce smoking heaviness (cigarettes smoked/day) and increase 

the likelihood of future quit attempts and cessation.

There is evidence that population-based interventions (such as tax increases and warning 

labels) can increase quit attempts and quitting amongst smokers previously unwilling to quit 
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(Cummings et al 2009). However, our review will focus on clinical interventions for these 

smokers.

Opportunities and Challenges

One opportunity in the Motivation Phase is that there is considerable time for smokers to 

learn and practice skills before undergoing cessation related withdrawal. One challenge, 

though, is convincing patients to participate in treatment when they are not interested in 

quitting. However, it can be done; in one study, among smokers who refused cessation 

treatment but expressed an interest in treatment to reduce their smoking, 48.2% attended an 

initial treatment visit (Piper et al in press).

Two other challenges are relevant to the Motivation Phase and to the other phases discussed 

below. These challenges involve the demographic groups to which smokers often belong. 

The first challenge is that smokers are disproportionally likely to have low socioeconomic 

status (SES) and/or educational attainment. For example, in 2010 in the U.S., 28.9% of 

adults living below the poverty level smoked versus 18.3% of adults living at or above the 

poverty level (Centers for Disease Control and Prevention 2011). Low SES is often, of 

course, associated with such limitations as having poor medical coverage and care, being 

unable to afford over-the-counter smoking medication, and having a lack of transportation to 

treatment. Even when treatment is provided at no cost, there is evidence smokers with low 

educational attainment (less than high school) are less likely to succeed in smoking 

treatment than are those with more education (Piper et al 2010a).

The second challenge is that people with psychiatric disorders—and particularly people with 

serious mental illnesses such as bipolar disorder—are more likely to smoke than people 

without such disorders. For example, in the U.S. in the early 1990s, 41.0% of people with a 

current psychiatric disorder smoked and 60.6% of people with current bipolar disorder 

smoked, but only 22.5% of people who had never had a psychiatric disorder smoked (Lasser 

et al 2000). This study also estimated that 40.6% of smokers had a current psychiatric 

disorder. There is evidence that psychiatric comorbidity can hamper the ability to quit 

smoking, but the strength of the relation between quitting likelihood and disorder varies with 

type of disorder and recency of symptoms. For instance, psychosis appears to be more 

strongly associated with decreased quitting likelihood than depression and substance use 

disorder are (Lasser et al 2000, Piper et al 2010b), but even the latter disorders predict 

continued smoking if the disorders were recent or are on-going (Fiore et al 2008, Lasser et al 

2000). Such relations may be due to smokers with psychiatric diagnoses making fewer quit 

attempts and/or being less successful in their attempts. Nevertheless, smokers with 

psychiatric disorders can successfully quit, and evidence-based smoking treatments are 

effective in such populations (Fiore et al 2008).

Psychosocial and Smoking Medication Motivation Phase Interventions

Motivational interviewing—Motivational interviewing is a collaborative counseling 

strategy in which the counselor offers patients empathy, and encourages and supports 

increased motivation for behavior change while respecting patients’ autonomy. Counselors 

try to increase motivation through nonconfrontational inquiry and feedback that contrasts 
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patients’ current behavior (e.g., smoking) with their valued personal goals (e.g., saving 

money, being healthy, not harming the health of family members; Hettema et al 2005, Miller 

& Rollnick 2002). Data show that motivational interviewing increases smokers’ quitting 

motivation and quit attempts (Fiore et al 2008). Data also suggest that motivational 

interviewing modestly increases cessation success.

A recent Cochrane meta-analysis (Lai et al 2010) examined 14 studies comprising some 

10,000 smokers, many of whom were seen in real-world clinics rather than in research 

settings. Only 2 of the studies required participants to be initially motivated to quit; the rest 

of the studies presumably included both smokers motivated and not motivated to quit. The 

studies most often compared motivational interviewing with brief advice to try to quit. The 

studies featured fairly brief motivational interviewing counseling, with individual sessions 

varying between 15 and 45 minutes; 10 of the 14 studies used only a single session of 

counseling and the maximum number of sessions was 4. Counseling was typically face-to-

face (although some studies used phone counseling). Motivational interviewing produced 

significant, but modest, improvement in abstinence rates assessed 6 months or more after 

treatment: on average, 11.5 vs. 7.7% of smokers were abstinent in the motivational 

interviewing and control groups, respectively. Some evidence suggests it is difficult to train 

counselors in motivational interviewing (Hettema et al 2005), which raises questions about 

the dissemination potential of this strategy.

Smoking reduction and smoking medications—There is strong evidence that the 

combination of smoking reduction instruction plus smoking medication increases quitting 

success amongst smokers previously unmotivated to quit (but does not necessarily increase 

the number of quit attempts they make and quit rates remain low). In this treatment, smokers 

who are unwilling to quit are instructed to substantially and persistently reduce their daily 

smoking (“as much as possible”; Wennike et al 2003), while receiving nicotine replacement 

therapy (NRT, e.g., nicotine gum; Hughes & Carpenter 2005, Moore et al 2009, Wennike et 

al 2003). Since these interventions typically comprise both smoking medication and 

reduction counseling, this literature does not reveal the independent effects of each.

Meta-analyses by the Cochrane Collaboration (Stead & Lancaster 2007) and by Moore and 

colleagues (Moore et al 2009) compared the effects of NRT versus placebo medication in 

smokers not interested in quitting who received smoking reduction instruction. NRT 

produced greater smoking reduction and higher quit rates than did placebo (with effect sizes 

for abstinence about “2” for relative risk; Moore et al 2009), but absolute quit rates were low 

(e.g., the Moore meta-analysis found that 6.8% of smokers on NRT vs. 3.3% on placebo 

attained at least 6 months of sustained abstinence). These studies often involved moderate 

amounts of behavioral support in addition to medication, with support comprising 

instructions on using the NRT, how to reduce smoking, problem solving, and encouragement 

to try to quit smoking (e.g., Moore et al 2009). These studies do not reveal the impact of 

such support, however, as it was not experimentally manipulated. In the Moore meta-

analysis, about one-fifth of smokers initially not interested in quitting were able to reduce 

their smoking by 50% or more with NRT + behavioral support (Moore et al 2009). Most of 

the evidence suggests that the combination of NRT + behavioral support does not, however, 
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reliably increase the number of quit attempts participants make (although cf. Carpenter et al 

2004).

Some data suggest that smoking reduction per se can boost the likelihood of future 

cessation. Hughes and Carpenter (Hughes & Carpenter 2006) reviewed nonexperimental, 

longitudinal studies that generally showed that spontaneous smoking reduction (e.g., by 50% 

or more) was associated with greater future likelihood of quitting. Glasgow et al. (Glasgow 

et al 2009) performed perhaps the only experimental study that compared a behavioral 

smoking reduction intervention with a usual care control. This intervention (which did not 

involve any smoking medication) yielded primarily nonsignificant effects at 3 and 12 month 

follow-ups on the percentage of participants reducing their cigarettes per day by at least 

50%, but the trends clearly favored this low-contact behavioral intervention (comprising 4 

phone calls and newsletters).

CESSATION (AND PRECESSATION) INTERVENTIONS: PREPARING FOR 

QUITTING, AND QUITTING

The Nature of the Interventions and the Relevant Population

The smoker who is ready and willing to engage in a quit attempt is in the Cessation Phase. 

The goal of this phase is to help smokers achieve initial cessation and remain abstinent 

during the first weeks following their target quit day (when withdrawal symptoms are 

typically most intense; Hughes 2007). This early post-quit period is highly important 

because most people who ultimately relapse completely (return to regular smoking), smoke 

one or more cigarettes in the first 2 weeks of their quit attempt (Kenford et al 1994). 

Smokers in this phase are sometimes given treatments to prepare them for cessation; i.e., 

precessation treatments that precede the actual quit day. This section evaluates such 

Precessation Phase interventions in addition to Cessation Phase interventions (i.e., 

interventions delivered primarily on and after the quit day).

The group of smokers ready to make an immediate quit attempt is notable in several ways. 

First, this group is relatively small—at any point in time only about 10-30% of smokers are 

ready to commit to quitting within the next 30 days (Carpenter et al 2004, Piper et al in 

press). Thus, most smokers are not interested in treatments that stress cessation per se 

(Prochaska & DiClemente 1983). Second, smokers ready to quit tend to be especially aware 

of the risks and potential costs of smoking: relative to smokers in general, smokers who 

report making a recent quit attempt tend to be older (Pierce et al 1989), more concerned 

about the effects of smoking on their health (Hyland et al 2006), and more likely to have had 

a medical condition related to smoking (Davila et al 2009). Finally, interest in quitting 

changes rapidly over time (Hughes et al 2005)—therefore, frequently asking smokers if they 

would like assistance in quitting may be beneficial because smokers may accept an offer 

they had recently spurned.

Opportunities and Challenges

The clear opportunity offered by this phase is that the smoker is willing and motivated to 

make a quit attempt and is often willing to engage in treatment. However, even with 
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treatment, smokers often fail to achieve even short-term abstinence. The following 

challenges place a smoker at increased risk of cessation failure: (a) daily routines and 

contexts that expose the smoker to smoking and smoking cues (e.g., living with a smoker 

and permitting smoking in the house; Farkas et al 1999, Japuntich et al 2011a, Lee & 

Kahende 2007); (b) low SES, low educational status, or not being married or living with a 

partner (Japuntich et al 2011a, Lee & Kahende 2007, Piper et al 2010a); (c) severe tobacco 

dependence (Foulds et al 2006, Ip et al 2012); (d) a pattern of binge drinking prior to the quit 

attempt (Kahler et al 2009); and (e) certain personality traits and psychiatric disorders (e.g., 

neuroticism, anxiety disorders; Fiore et al 2008, Piper et al 2011). We are only beginning to 

understand the mechanisms that link such characteristics with cessation outcomes (Baker et 

al 2012).

In addition to such person factors, various transitory events and reactions to quitting can 

derail a quit attempt (leading to lapses or relapse), including (a) stressors or sharp spikes in 

distress (Shiffman 2005, Shiffman et al 1996a), (b) decreases in quitting-related self-efficacy 

(Gwaltney et al 2009), (c) exposure to smoking cues (Shiffman et al 1996b), and (d) severe 

withdrawal symptoms (Bolt et al 2012). Once smokers stop smoking during a quit attempt, 

they experience withdrawal symptoms that include urges or craving, hunger, restlessness, 

difficulty concentrating, and negative moods. These symptoms mount rapidly, within a few 

hours or less of stopping smoking (Hendricks et al 2006), and typically—but not always—

last 2 to 4 weeks (Hughes 2007). The intensity of these symptoms (in particular craving) is 

an important determinant of the quit attempt’s success (Baker et al 2012, Bolt et al 2012).

Psychosocial Interventions

Counseling is the most frequently used psychosocial intervention for smoking and can range 

in length from a minute or two to over 10 hours. Coding the contents of counseling 

interventions based on descriptions in research articles typically reveals that counselors use 

diverse intervention components including problem solving/skills training, relaxation 

training, contingency management, providing motivational information, offering therapeutic 

support, and so on. The most frequently provided components—and the counseling 

components associated with superior abstinence outcomes (Fiore et al 1996)—are skills 

training and intratreatment support (Fiore et al 2008, Lancaster & Stead 2005). Skills 

training involves first teaching patients to identify high risk situations and emotional states 

in which they might be tempted to smoke and then teaching them to execute cognitive and 

behavioral coping strategies to mitigate the risk (Fiore et al 2008). For example, counselors 

may help patients change their routines (e.g., make their car smoke free) so as to decrease 

their exposure to smoking cues, learn the steps involved in problem solving, and identify 

pleasurable activities to use to distract themselves when cravings arise. Counselors may also 

offer psychoeducation including information on the nature and typical length of withdrawal 

and encouragement to remain fully abstinent because a lapse (even one puff)—while not 

necessarily fatal to the quit attempt—does increase the risk of relapse. Intratreatment support 

is assumed to involve the counselor offering help, encouragement, and empathy (Fiore et al 

2008), but the specific features of intratreatment support, as it has been delivered in studies, 

are unclear (e.g., to what extent does it refer to stylistic factors vs. content?).
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There is considerable evidence that counseling increases long-term cessation success. 

Recent analyses, however, raise questions about how effective counseling is and whether its 

effectiveness might be declining (Irvin & Brandon 2000), perhaps because smokers may be 

becoming harder to treat (as smoking rates have declined, remaining smokers may be 

particularly refractory; Hughes 2011, Warner & Burns 2003).

Precessation interventions—While many cessation treatments involve a small number 

of meetings prior to the actual quit day (when smokers attempt to quit completely), relatively 

little research has evaluated treatments that concentrate on the Precessation Phase and that 

are designed to prepare smokers to make a quit attempt. The Precessation Phase offers the 

opportunity for smokers to practice coping skills (e.g., problem solving), practice using 

smoking medication, and reduce their smoking prior to quitting. The quit day produces a 

very rapid escalation in disturbing and distracting withdrawal symptoms (some arising 

within 30 minutes of cessation; Hendricks et al 2006); precessation treatments provide 

instruction or practice before this onslaught.

While there is reason to believe precessation behavioral counseling could facilitate quit 

attempts, little research exists on the effects of such counseling when delivered independent 

of medications. Substantial research has addressed the value of precessation medication use 

(typically NRT, termed “preloading”), though. Early findings on preloading were positive, 

but a more recent meta-analysis of eight studies comprising over 2,800 smokers (Lindson & 

Aveyard 2011) showed only a very modest, non-significant, benefit of precessation NRT use 

lasting 2-5 weeks on short- and long-term abstinence. However, there was some evidence 

that even brief 2-5 week pretreatment could decrease smoking rates and tobacco 

dependence. These findings, and the benefit of medication use during the Motivation Phase, 

encourage further exploration of longer-term precesssation use of medications.

Brief advice—One common form of cessation counseling is brief advice to quit smoking 

(Fiore et al 2008). In research studies, a physician usually delivers the advice to quit in a 

clear, personalized message: e.g., “Quitting smoking is the most important thing you can do 

for your health, and it is important that you quit.” A Cochrane meta-analysis (Stead et al 

2008) analyzed the effect of brief advice versus no advice or usual care across 17 trials, with 

most studies occurring in the primary care setting. This yielded a relative risk ratio (RR) of 

1.66 (95% CI 1.42-1.94) with regard to abstinence determined at 6 months or longer, post-

quit. However, this analysis had a generous definition of minimal advice (i.e., a single visit 

lasting under 20 minutes plus up to one follow-up visit), meaning that “advice” could have 

included considerable information and instruction. By contrast, a meta-analysis in the 2008 

Public Health Service (PHS) Clinical Practice Guideline, Treating Tobacco Use and 
Dependence restricted advice to interventions lasting up to 5 minutes (Fiore et al 2008). This 

meta-analysis of 7 studies found advice had a significant, but comparatively smaller, impact 

on abstinence rates at 5 months (or longer) post-quit relative to no-advice, raising cessation 

rates from about 8 to 10%.

In sum, brief advice delivered by physicians appears to boost cessation rates. However, 

many of the studies on this topic were done over 15 years ago, and it is difficult to judge the 

current relevance of these early studies. In addition, the effects of advice are small in 
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absolute terms; brief advice typically raises quit rates by only 1-3 percentage points (say, 

from a spontaneous quit rate of about 5% to 7%, for instance). While this increase is small, 

it nevertheless could be meaningful in terms of public health impact because about 70% of 

smokers see a physician each year (Tomar et al 1996). In 1992, only about 50% of adult 

smokers attending a health care visit in the past year received physician advice to quit; by 

2009, this figure had climbed to about 65% (National Cancer Institute et al 2010).

Smoking cessation counseling—There is considerable evidence that smoking 

cessation counseling increases cessation rates over conditions involving very little or no 

counseling (Fiore et al 2008). However, vital questions remain about the magnitude of such 

effects, the active elements involved in counseling, and the relationship between intensity 

and outcome. Table 1 shows a 2008 PHS Guideline meta-analysis of 35 studies with 95 

treatment conditions (i.e., study “arms”) with counseling intensity modeled in terms of total 

minutes of counseling contact time. The table shows a strong relation between contact time 

and abstinence at 6-months post-quit. However, in general, very high intensity counseling 

does not differ significantly from less intense counseling. Amongst conditions getting some 

counseling, intensity differences were found only between those getting 1-3 minutes of 

counseling versus more (i.e., the confidence intervals for 4-30 minutes, 31-90 minutes, 

91-300 minutes, and > 300 minutes all overlap with one another).

Another Cochrane meta-analysis (Lancaster & Stead 2005) evaluated the effects of 

individual counseling with a trained counselor versus minimal counseling. Twenty-two 

studies were analyzed. “Individual” counseling was defined as sessions of greater than 10 

minutes (10 studies involved only a single session), and was typically supplemented with 

phone follow-up counseling. The control condition, minimal counseling, was defined as up 

to 10 minutes of counseling, possibly supplemented with self-help material. Results of this 

meta-analysis showed a relative risk (RR) of 1.39 (95% CIs 1.24-1.57). Thus, there was an 

effect of counseling, but an additional analysis showed that amongst the “individual” 

counseling conditions (in which sessions were at least 10 minutes) intensity was unrelated to 

benefit. Similarly, more intense physician advice to quit does not seem to boost success rates 

markedly (Aveyard et al 2012, Stead et al 2008).

Therefore, a great deal of research shows counseling does indeed increase long-term 

abstinence rates. However, it appears much of this effect arises from differences found when 

comparing very little counseling with moderate or fairly intense counseling; most evidence 

suggests that once smokers receive 30 minutes or so of counseling, further increases in 

intensity tend not to produce statistically reliable, commensurate, increases in long-term 

abstinence rates. Note, however, that evidence will be presented in the review of 

Maintenance Phase interventions suggesting that very prolonged counseling—with sessions 

extended for a year—may substantially increase abstinence rates.

Specific populations—Cessation counseling has been shown to be broadly effective with 

a wide-range of smoker populations, including pregnant smokers, adolescents, those low in 

SES, and those with psychiatric comorbidities (Fiore et al 2008). These findings are 

important because a large proportion of smokers are low in SES (Warner & Burns 2003), 

smokers are more likely than the general population to have psychiatric diagnoses, and there 
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is evidence that smoking medications are not effective with adolescents (for a review see 

Fiore et al 2008).

Dissemination and quitlines—Cessation counseling has high dissemination potential. 

For instance, it can be delivered effectively by a wide range of clinicians (physicians, nurses, 

health counselors; Fiore et al 2008), which means that trained, low-cost providers can be 

used. Cessation counseling also does not require in-person delivery, permitting use of low-

cost, disseminable delivery systems such as telephone quitlines. In 2004, the U.S. 

Department of Health and Human Services established a national smoking cessation quitline 

network linking state quitlines via a single portal— 1-800-QUIT-NOW. U.S. state quitlines 

offer residents (a small percentage have additional eligibility criteria) at least one session of 

free cessation counseling, and the majority (75% in 2010) also offer free smoking 

medication (North American Quitline Consortium 2011). Quitline counseling is both 

clinically effective and cost-effective (Lichtenstein et al 2010, McAfee 2007, Stead et al 

2006). In 2010, over half a million U.S. smokers called a state telephone quitline for 

information or help quitting smoking (North American Quitline Consortium 2011). In fact, 

smokers are four times more likely to use a quitline than face-to-face cessation counseling 

(Kaufman et al 2010). Recently, fax-to-quit systems have been implemented that link 

primary care clinics with state quitlines. In participating clinics, clinic workers can fax state 

quitlines the contact information of interested smokers, and quitline counselors then 

proactively call these smokers and offer them services. Thus, recent progress in smoking 

counseling has not improved its effectiveness, but has made it more easily available.

Effective counseling components—Little is known about the therapeutic contents 

responsible for counseling efficacy. Cessation counseling interventions often comprise 

multiple intervention components, making it difficult to assess the effects of any particular 

one. However, cessation counseling typically comprises two major components—

intratreatment support and behavioral skills training/problem solving (Fiore et al 2008, 

Lancaster & Stead 2005). In one PHS Clinical Practice Guideline meta-analysis, therapeutic 

content was coded as it was reported in 39 different studies and related to 5-months (or 

longer) abstinence. Out of multiple components of counseling (e.g., relaxation training, 

motivational interventions, and extratreatment social support), intratreatment support and 

skills training were most strongly related to positive outcomes (Fiore et al 1996). However, 

this evidence is merely suggestive; it is difficult to code type of counseling based on short 

descriptions by authors, and counseling often comprised multiple components making it 

difficult to isolate the effects of a particular one. Also, when researchers have directly 

contrasted skills-based treatments (e.g., “relapse prevention” treatments) with treatments that 

control for amount of attention or contact (“credible ritual” control treatments), results tend 

to show no differences in outcomes (e.g., see Carroll 1996). Perhaps the most defensible 

way to characterize this literature is to say that skills training and intratreatment support do 

appear to increase abstinence rates over no counseling or less intense counseling, but they 

are the most common counseling components and to some extent may really be proxies for 

counseling intensity.
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Mechanisms of counseling effects—Very little is known about what mediates the 

effects of cessation counseling on abstinence outcomes. This issue is best approached via 

formal mediation analysis, but few studies exist in this area and the existing ones do not 

yield ready interpretation. There is evidence skills training does result in skill acquisition 

(Davis & Glaros 1986, Zelman et al 1992) and use of acquired skills in daily life (see 

McCarthy et al 2010). However, formal attempts to determine whether skill acquisition or 

real-world skill use mediates the relation between skills training and abstinence have been 

unrevealing. McCarthy and colleagues (McCarthy et al 2010) compared smokers receiving 

skills training (along with intratreatment support) with smokers receiving only brief support. 

The former showed greater levels of coping skill execution in their daily lives, as assessed 

with ecological momentary assessment (EMA). EMA ratings revealed that skills-based 

counseling prompted smokers to avoid cigarettes, improved their quitting self-efficacy, 

reduced how difficult they perceived quitting to be, and offered some protection from feeling 

demoralized and guilty if they lapsed. However, these effects tended to be small, and the 

study’s eight 10-minute counseling sessions produced no significant improvement in 

abstinence outcomes (end of treatment point-prevalence abstinence rates were 29.4% and 

25.7% for those who did and did not receive counseling, respectively). Therefore, this study 

suggests that skills training leads to some skill acquisition and use, but it does not show that 

these effects mediate long-term abstinence.

There is even less evidence on cessation mechanisms that might be activated by other 

counseling components such as intratreatment support. Our limited understanding, no doubt, 

serves as a formidable obstacle to the development of more effective counseling 

interventions and to using counseling components more strategically.

Other psychosocial approaches to cessation—Skills training and intratreatment 

support are the most extensively used and studied psychosocial smoking cessation strategies. 

However, other types of psychosocial interventions have been developed and explored. 

These include mindfulness-based counseling approaches such as Acceptance and 

Commitment Therapy (Gifford et al 2011, Hernandez-Lopez et al 2009), affectively-focused 

cognitive behavioral therapy (Haas et al 2004), behavioral activation therapy (MacPherson et 

al 2010) and motivational interviewing (Hettema et al 2005). These approaches have several 

key virtues; e.g., they possess strong and clear theoretical rationales and have sufficiently 

well characterized procedures so they can be reliably implemented and distinguished from 

other counseling approaches. At present, though, there is too little research to draw firm 

conclusions about their effectiveness and dissemination potential. Therefore, additional 

research is needed to establish their efficacies (as sole treatments and as adjuvants), 

feasibility, patient acceptance, cost-effectiveness, and reach.

Behavioral (noncounseling) approaches—There are behavioral interventions for 

smoking cessation that do not rely primarily on counseling contents. These interventions 

include (a) aversive smoking strategies (e.g., rapid smoking which involves taking a puff 

from a cigarette every few seconds), (b) contingency management, and (c) exposure 

interventions (in which smokers are repeatedly exposed to smoking cues to extinguish the 

motivational impact of the cues). There is fairly strong evidence that some types of aversive 
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smoking interventions (e.g., rapid smoking; Gifford & Shoenberger 2009) and contingency 

management (Heil et al 2008) can reliably enhance abstinence rates. However, the utilization 

and public health impact of each intervention has been limited by concerns about feasibility 

and ease of implementation. In addition, there are concerns that aversive smoking might be 

dangerous (Fiore et al 2008) and that contingency management effects may not be durable 

once contingencies are discontinued (Dunn et al 2011). While a strong rationale can be 

advanced for exposure therapy, current research does not permit strong inference regarding 

its effects (e.g., Perkins 2009).

Contingency management seems especially worthy of additional investigation because it has 

repeatedly produced substantial increases in abstinence outcomes (e.g., Heil et al 2008, 

Krishnan-Sarin et al 2006). Contingency management could play a more major role in 

tobacco cessation efforts and exert a public health impact if modifications could be 

developed that increase the persistence of its effects and increase its potential for wide scale 

implementation (e.g., engineering accurate and low-cost ways to determine smoking status 

and to deliver meaningful consequences rapidly).

Other cessation intervention approaches exist such as relaxation training, hypnosis, and 

engineering extratreatment social support for a smoker’s quit attempt. However, these have 

not received sufficient research analysis, or generated sufficiently promising effects, to 

encourage their clinical use (Fiore et al 2008).

Smoking Medications

There are 7 medications approved by the U.S. Food and Drug Administration (FDA) for 

smoking cessation: five nicotine replacement products (the nicotine patch, gum, inhaler, 

nasal spray, and lozenge), as well as bupropion and varenicline (see Table 2). A variety of 

other agents have shown efficacy for cessation but have not achieved widespread use in the 

U.S. and have not earned FDA approval as cessation aids: i.e., nortriptyline, clonidine, and 

cytisine. The current review will focus on the FDA approved medications because these are 

the most heavily used and enjoy the most research support.

Table 2 displays the FDA approved smoking medications and evidence on their efficacies 

from a 2008 PHS Guideline meta-analysis comprising 83 studies. Table 2 also indicates the 

number of different treatment groups (i.e., study “arms”) across the studies that received the 

same smoking medication (e.g., patients received varenicline in 5 study arms). Study arms 

were included in the meta-analysis only where it was possible to eliminate confounds 

between different smoking medication conditions from the same study (e.g., different 

medications—including placebo medications—within the same study could not be paired 

with different intensities of counseling).

Table 2 reveals substantial consistency in the effects of the single agents; in general, relative 

to placebo, the single agents doubled the likelihood of point-prevalence abstinence at 5 or 

more months after the target quit day. Varenicline stood out amongst the single agents as it 

almost tripled a smoker’s likelihood of successful cessation. Individual trials comparing 

varenicline with other individual agents support the notion that varenicline produces higher 

long-term smoking abstinence rates (e.g., Jorenby et al 2006, Nides et al 2008). Table 2 also 
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shows that compared to most single agents, combination medications tended to produce 

higher long-term abstinence rates. This effect was particularly pronounced for combination 

NRT; i.e., long-term nicotine patch (>14 weeks) plus either nicotine gum or nasal spray. A 

focused analysis directly comparing the nicotine patch with other medications showed that 

only varenicline and combination NRT were statistically superior to the patch by itself. In 

addition, recent well-powered individual clinical trials support the relative superiority of 

medication combinations (i.e., nicotine patch + nicotine lozenge and bupropion + nicotine 

lozenge) over single medication treatments (e.g., Piper et al 2009). For instance, in one study 

(Smith et al 2009), the combination of bupropion plus nicotine lozenge resulted in a 6-month 

abstinence rate of about 30% which was superior to the abstinence rates for bupropion alone, 

the nicotine patch alone, and the nicotine lozenge alone (which were all under 20%).

Smoking medication and counseling effects—Meta-analyses have found that the 

FDA-approved smoking medications augment the benefits of counseling, and vice versa, 

with counseling typically involving skills training and/or intratreatment support (based on 

the analyzed articles’ descriptions of the counseling). A meta-analysis for the 2008 PHS 

Guideline compared the effects of counseling alone versus the same level of counseling 

supplemented with FDA approved smoking medication. There were 9 studies in the analysis, 

which contributed 11 counseling-only arms (the reference or control condition), and 13 

counseling + medication arms. The results showed that counseling alone (of varying 

intensities) produced an estimated 5-month (or longer) abstinence rate of 14.6%, while the 

combination of counseling + medication produced an abstinence rate of 22.1%. Conversely, 

a PHS Clinical Practice Guideline meta-analysis of a different set of studies compared the 

effects of smoking medication alone versus medication + counseling. This analysis showed 

that across 18 studies, counseling (of varying intensities) raised estimated 5-month (or 

longer) abstinence rates from 21.7% to 27.6% (Fiore et al 2008). These findings underscore 

practice guideline recommendations that cessation treatments combine counseling and 

medication whenever possible (e.g., Fiore et al 2008).

Mediation of smoking medication effects—In contrast to the situation with cessation 

counseling, research has shed light on the mechanisms that account for the effect of smoking 

medications on abstinence. Several smoking medications have been shown to increase 

abstinence rates because they reduce smokers’ craving to smoke in the immediate post-

cessation period (Bolt et al 2012, Piper et al 2008). In fact, greater suppression of craving 

accounts, in part, for the superiority of combination NRT versus single medications (Bolt et 

al 2012). However, craving reduction accounts for only a portion of the benefit derived from 

medication and other mechanisms have not yet been identified.

Smoking medication effects in real-world settings—Some recent studies have 

failed to find that smoking medications are effective in real-world use (Ferguson et al 

2012a), raising questions about the effects of these medications outside of highly controlled 

clinical trials. Medications might exert stronger effects in highly controlled trials for various 

reasons (e.g., these trials may more strongly encourage adherent medication use or may 

recruit smokers more motivated to quit smoking—which could interact with medication 

condition). Several types of studies are highly relevant to the evaluation of medication 
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effects in real world settings. Effectiveness trials examine the effects of the medication in 

randomized clinical trials that strongly mimic contexts of real world use (e.g., participants 

are recruited via real world recruitment channels, the level of counseling and participation 

inducements are similar to real world contexts, and real world clinical personnel deliver the 

therapies). In general, such trials strongly support the effectiveness of smoking medications 

(McAfee et al 2008, Smith et al 2009).

The second type of study uses retrospective cross sectional, or longitudinal, surveys that 

relate smokers’ reports of quitting with their reports of use of smoking medication. The 

nicotine patch, gum, and lozenge have been approved for over-the-counter (OTC) use in 

many countries, and smokers in such survey studies typically get their medication via that 

route. Some of these studies show that use of smoking medication is not related to higher 

rates of quitting (e.g., Pierce & Gilpin 2002). However, other survey studies do show benefit 

of medication use (Kasza et al 2012). Moreover, research consistently shows that smokers 

who use OTC medication differ substantially from those who do not (e.g., smokers who use 

OTC medication are more highly tobacco dependent; Borland et al 2012, Hughes et al 

2011). A recent, careful analysis of survey studies concluded that no strong inferences could 

be drawn at present from this literature (Hughes et al 2011).

Finally, formal experiments have been conducted that are intended to reproduce the features 

of OTC use. In general, such studies show that those who receive OTC medication quit at 

higher levels than those who do not (for a review see Fiore et al 2008). However, some of 

these studies used methods that may not, in fact, reflect the context of real world OTC use: 

e.g., meetings with research personnel, and receiving free medication (Walsh 2008). 

Therefore, while it appears that OTC NRT use can increase abstinence rates, further research

—especially better experimental, controlled research that mimics OTC use (Hughes et al 

2011)—is needed to achieve a high level of confidence regarding this topic. This topic is of 

great importance because OTC NRT use constitutes the most commonly used cessation aid 

in the U.S., being used by about one-third of smokers trying to quit (Shiffman et al 2008a). 

However, it is important to bear in mind that in clinical use, in which the smoker is enrolled 

in some sort of treatment program (e.g., via a quitline or clinician), the available data 

overwhelmingly support the effectiveness of cessation medications.

Smoking medication safety and tolerability—As with any medication, choosing 

amongst smoking medications requires consideration of the benefits and risks of the various 

alternatives, with attention to each person’s medical and psychiatric status. In general, NRT, 

including combination NRT, is quite safe, with adverse events or reactions (e.g., nausea, skin 

or mouth irritation) posing modest risks (Fiore et al 2008, Piper et al 2009). A meta-analysis 

of 120 studies showed no significant increase in the risk of serious health effects with the 

use of NRT (Mills et al 2010).

Bupropion and varenicline pose greater safety concerns. In 2010, on the basis of 

postmarketing surveillance, the FDA issued a black-box warning for both varenicline and 

bupropion concerning serious neuropsychiatric symptoms such as hostility, agitation, 

depressed mood, and suicidal thoughts and behavior. The FDA advised that clinicians 

discuss these symptoms with their patients, weigh the risks of such symptoms for patients 
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with serious psychiatric illness, monitor patients for the symptoms, and discontinue the 

medication in the event of their occurrence. Also, a recent drug-safety communication from 

the FDA noted that varenicline may also be associated with a small increased risk of 

cardiovascular events, including heart attack, and it called for physicians to weigh the risks 

and benefits of using varenicline in patients with cardiovascular disease. In addition, 

bupropion can lower the seizure threshold and should not be used in patients who have a 

history of a seizure disorder or who drink heavily. These concerns must be weighed against 

the facts that both varenicline and bupropion have been used safely with many thousands of 

patients (Fiore et al 2008), and these medications reliably increase smoking cessation rates, 

enabling many people to escape the serious disease risks of smoking.

Adherence to smoking medications—Smokers tend not to use smoking medications 

adherently (i.e., they use less medication, for less time, than is recommended; Balmford et al 

2011). Nonadherence seems to be especially common with NRT products, particularly in 

OTC use (Balmford et al 2011). However, even with varenicline, people often use less than 

is prescribed or recommended (Balmford et al 2011; although Catz et al 2011 report 

adherence rates of 80% with varenicline). Failure to use these products adherently is 

correlated with cessation failure (Balmford et al 2011, Catz et al 2011, Shiffman et al 

2008b). Because nonadherence is common, and related to cessation failure, researchers have 

increasingly focused on characterizing its level of occurrence, its association with cessation, 

and methods to reduce it. A recent important finding in this area is that nonadherence 

appears to be due, in part, to people starting to fail in their quit attempt; i.e., they start to 

smoke while taking medication and this may cause them to stop taking the medication 

(Balmford et al 2011, Catz et al 2011). Thus, nonadherence and cessation failure may be 

reciprocally related. It is important to note that some evidence suggests that even if smokers 

have begun to smoke during their quit attempt, if they continue to take their medication (in 

this case the nicotine patch) it may help them re-establish abstinence (Ferguson et al 2012b). 

The identification of cost effective methods that increase adherence to cessation medication 

remains a vital research goal.

Smoking medications and special populations—Smoking medications have not 

been shown to be efficacious for very young or adolescent smokers (Fiore et al 2008). Also, 

there is little evidence that smoking medications are effective in pregnant smokers and such 

medications could place the fetus at risk (Fiore et al 2008). This underscores the pressing 

need to develop more effective treatments for pregnant and postpartum smokers because of 

the health risks of smoking for the mother, the fetus, and, later, for the child. While many 

smokers can quit during pregnancy, they very frequently relapse postpartum, even with 

treatment (Fiore et al 2008).

Medication use strategies—There are many smoking medications and many use 

strategies have been tried (e.g., combinations of medications, different lengths of use; see 

Table 2). However, at present there is little solid basis for recommending one type of 

smoking medication versus another for a smoker. Some authors suggest using a patient’s 

prior experience with a medication or a patient’s preferences when recommending a type of 

medication, or they recommend adjusting treatment based on the patient’s on-going 
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experience with the medication (Bittoun 2006, Hughes 2008). Some tentative inroads are 

being made towards personalized medication use, however. First, decision tree analysis has 

found that patients who are low in nicotine dependence and have strong environmental prods 

to smoke are not significantly helped by combination NRT, whereas other types of patients 

are (Loh et al 2012). A second suggestive finding involves a gene cluster on chromosome 15 

that increases risk of nicotine dependence. Smokers who have particular “risk” genetic 

variants in this region face heightened risk of smoking cessation failure if they are given 

placebo, but no increased risk of failure if given smoking medication (Chen et al 2012). 

Smokers without these risk variants do as well with placebo as with medication, suggesting 

that smokers with these risk variants should be given medication, and, perhaps, that those 

without these variants should be given more intense counseling. The above findings are 

tentative and certainly require systematic replication before their clinical use. Development 

of sound medication algorithms is important because it could significantly boost smoking 

medication effectiveness, without requiring the discovery of new medications.

Development of new medications—Numerous agents and strategies have been tested 

as smoking medications, and many have not yet been successful: e.g., buspirone, nicotine 

vaccines, mecamylamine, fluoxetine, rimonabant. However, drug development efforts 

continue, and there is evidence the agent cytisine (derived from the golden acacia plant)—a 

nicotine receptor mixed agonist like varenicline—may be an effective cessation agent (West 

et al 2011).

Cost-effectiveness of Cessation Treatments

Multiple studies have demonstrated the cost-effectiveness of smoking cessation treatments, 

both counseling and medications, using varying assumptions regarding costs and efficacy. 

Cessation treatments are cost-effective with regard to multiple metrics, including cost per 

quitter, cost per quality life year saved, and per member per month costs as a health plan 

benefit (e.g., Cromwell et al 1997, Fiore et al 2008, Knight et al 2010). Cessation treatments 

are also quite cost-effective relative to treatments of smoking-related diseases (e.g., 

treatments for chronic obstructive pulmonary disease; Zimovetz et al 2011). Further, 

smoking cessation treatment is cost-effective relative to other, common preventive 

interventions. The cost of saving a life by use of smoking cessation treatment has been 

estimated at $3,539, which compares favorably with $5,200 for hypertension screening for 

men (ages 45-54), and $4,100 for cervical screening for women (ages 34-39: Fiore et al 

2008). Other studies have shown that over 7 to 10 years, a health care system or insurer will 

recoup almost all their investment in smoking cessation treatments, and that quitters will 

gain on average 7 additional years of life (Fiore et al 2008). The cost-effectiveness of 

cessation treatment is even higher in certain populations such as pregnant women where 

cessation reduces the risk of low birth-weight and of fetal and infant mortality (Fiore et al 

2008). Such data have encouraged health insurance plans to offer cessation treatment as a 

covered benefit and have encouraged government funding for both cessation counseling and 

medications via quitlines.
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MAINTENANCE INTERVENTIONS: SUSTAINING ABSTINENCE

The Nature of the Interventions and the Relevant Population

The smoker who has remained essentially abstinent (except, perhaps, for occasional lapses) 

for the first 2 to 3 weeks following the target quit day can be considered to have moved from 

the Cessation Phase to the Maintenance Phase (Baker et al 2011). By this point, quitters’ 

withdrawal symptoms have typically improved (Hughes 2007), and the goal of this phase is 

to help smokers remain abstinent by avoiding lapsing and progressing from a lapse to a 

relapse.

Most smokers who ultimately relapse have their first cigarette quite early in the quit attempt. 

Perhaps 70% or so of those who relapse within the first 6 months start smoking within the 

first 2 weeks (Kenford et al 1994), but escalation to relapse per se often unfolds slowly and 

stretches out over weeks with smoking occurring at a gradually accelerating pace (Kirchner 

et al 2012). The representative time course of relapse was captured in an observational 

internet study of smokers planning to quit smoking within 3 months (N = 2431; Zhou et al 

2009). This study found that almost 80% of smokers making a quit attempt reported 

relapsing in the first 3 months, but 60% of the remaining smokers relapsed between months 

3 and 6. The relapse rate amongst smokers who maintained abstinence for at least 6 months 

decreased to less than 20% for the following 12 months. Thus, initial smoking early in the 

quit attempt may set the stage for ultimate relapse, but even months of abstinence do not 

guarantee lasting success.

Opportunities and Challenges

Quitters in this phase have already remained largely abstinent for several weeks, perhaps 

reflecting their good coping skills, strong motivation, and/or favorable environmental 

contexts. In addition, the worst of their tobacco withdrawal is generally over which should 

bode well for their continued success. However, despite these advantages, many smokers 

relapse during the Maintenance Phase, and, in general, maintenance interventions produce 

only modest benefit.

Smokers who are 2 to 3 weeks into a quit attempt may have experienced the worst of 

withdrawal, but clearly they still face challenges that often derail their abstinence. The 

leading threats include: decreased self-efficacy (especially after lapses: Gwaltney et al 2009, 

Kirchner et al 2012); the premature cessation of either medication or counseling (Tonstad et 

al 2006); poor medication adherence (Stapleton et al 1995); frequent exposure to smoking 

cues (Loh et al 2012, Shiffman et al 1996b); and unexpected exacerbations of withdrawal 

craving that may occur weeks after the quit day (Piasecki et al 2003). How these events 

unfold as a process is not yet clear. What is clear is that smoking a cigarette after the quit 

day starts a cascade of events that typically progresses to full relapse, including a plunge in 

self-efficacy, demoralization and withdrawal from treatment. As Kirchner and colleagues 

write: “…when lapses degrade smokers’ confidence and make them feel like giving up, 

more lapses soon follow, perhaps because the next lapse seems inevitable, and avoiding it or 

coping with the temptation to lapse seems too difficult or pointless” (Kirchner et al 2012, p. 

193).
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Multiple literature reviews have documented the need for more effective relapse prevention/

maintenance interventions (e.g., Agboola et al 2010, Brandon et al 2007, Carroll 1996). 

Unfortunately, few studies have explored novel approaches to maintenance, which has 

limited progress, and limits the scope of this review.

Psychosocial Maintenance Interventions

Extended maintenance counseling—Several studies suggest that very extended 

counseling (which generally involves both intratreatment support and skills training) may 

reduce relapse risk (Hall et al 2004, Killen et al 2008, Mermelstein et al 2003). Thus, while 

the meta-analyses of cessation studies reviewed above showed that the effects of counseling 

plateaued once counseling exceeded a half hour or so, some research suggests that 

dramatically longer counseling (extending out to a year) will maintain cessation success. 

Perhaps the strongest evidence of this arises from research by Hall and colleagues. In one 

recent study (Hall et al 2009), older (≥ age 50) smokers were offered a standard 12-week 

cessation treatment: viz. five group counseling sessions, and bupropion plus nicotine gum. 

Then, regardless of their smoking status, all participants were randomized to one of four 

conditions: (a) no extended treatment (i.e., the control condition); (b) extended NRT (40 

additional weeks of nicotine gum to be used as needed); (c) extended CBT for cessation (11 

individual 20-40 minute sessions during the year after the quit date); or (d) extended CBT 

plus extended NRT (nicotine gum). Both the conditions that comprised extended CBT did 

consistently well across the 2-year follow-up period (e.g., at 2 years, 55% achieved point 

prevalence abstinence who received CBT-alone as did 45% who received CBT plus NRT; 

40% were abstinent who received extended nicotine gum, and 36% were abstinent in the 

control condition). However across the 2 years of follow-up time points, only the CBT-alone 

condition differed reliably from the control condition. Hall and colleagues obtained similar 

positive findings regarding extended counseling in an earlier study (Hall et al 2004), and 

another study reported significantly elevated smoking abstinence rates over a 2-year period 

when comparing smokers offered the opportunity every 6 months to receive smoking 

medication plus repeated counseling calls versus smoking medication alone (Ellerbeck et al 

2009), although these were secondary analyses. The need for very prolonged counseling is 

consistent with evidence that the effects of moderately long-term supportive counseling tend 

to vanish as soon as it is discontinued (e.g., Brandon et al 1987, Killen et al 2008). It appears 

that counseling must continue for a very long time in order to shepherd the smoker past the 

point of high relapse risk.

In sum, ongoing counseling over the course of a year does appear to increase long-term 

abstinence rates meaningfully, and these increases appear to be persistent. While these 

findings are impressive and encouraging, their translation into general practice may be 

limited because of cost and because many smokers may be unwilling to commit so much 

time and effort to quitting.

Hall’s extended CBT for cessation comprised multiple elements, and it is unknown which 

are most responsible for the boost in maintenance. These elements included counseling 

contents targeted at increasing motivation, coping with negative moods, providing social 

support, controlling weight (e.g., via exercise), and coping with withdrawal. A formal 
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mediation analysis performed by Hall and her colleagues (Hendricks et al 2010) suggested 

that a treatment-induced increase in self-efficacy was most strongly related to long-term 

abstinence (versus, say, perceived social support). However, particular intervention 

components must be systematically, experimentally contrasted with one another to strongly 

implicate particular mechanisms and components (e.g., Baker et al 2011).

Relapse prevention booklets—Effects similar to those achieved with person-to-person 

skills training can perhaps be obtained using written or computerized interventions. In 

particular, a set of readings (Forever Free™: Brandon et al 2000, Brandon et al 2004, 

Brandon et al 2007) that focus heavily on skills training has repeatedly been found to 

decrease the future likelihood of relapse amongst smokers who recently quit. In one study, 

among smokers who recently quit, 12% of those mailed booklets reported that they were 

smoking at the 12 month follow-up versus 35% of those not mailed booklets (Brandon et al 

2000). The effectiveness of these booklets, therefore, suggests that skills training contributes 

to maintaining abstinence. These booklets are of special note because they appear to sustain 

abstinence rates via a highly feasible and economic route—they can be made available via 

mailings or on-line access (in fact, they are available at no cost at www.smokefree.gov/

resources.aspx).

Smoking Medications

The weight of the evidence suggests that extending the use of smoking medication enhances 

long-term smoking abstinence (Agboola et al 2010, Schnoll et al 2010, Tonstad et al 2006), 

and that termination of smoking medication (NRT in this particular meta-analysis) increases 

the likelihood of relapse (Medioni et al 2005). Severe tobacco dependence leads to severe 

tobacco withdrawal and heightened risk of lapsing and relapsing (Baker et al 2012, 

Japuntich et al 2011a), but there is substantial evidence that smoking medications can 

neutralize these risks. For instance, more intense (combination) versus single-agent smoking 

medication significantly reduces withdrawal-associated craving and this effect mediates the 

impact of smoking medications on 8-week abstinence (Bolt et al 2012). Similarly, high dose 

nicotine patch therapy, relative to placebo, reduces the likelihood that craving will 

precipitate lapses, approximately doubles the time from one lapse to the next (slows the rate 

of progression), and decreases the likelihood that a lapser will ultimately relapse (Ferguson 

& Shiffman 2010, Kirchner et al 2012; also see Japuntich et al 2011b). In sum, smoking 

medications used for extended periods of time (up to 6 months or even a year) and higher 

dose or combination medications especially, seem to help smokers maintain long-term 

abstinence. The evidence suggests that smoking medication facilitates abstinence by 

mitigating factors such as craving that are related to tobacco dependence. However, the 

effects of prolonged medication tend to be modest; these modest effects must be weighed 

against the costs, relatively low adherence, and side effects of such medication regimens.
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RELAPSE RECOVERY INTERVENTIONS: CONVERTING RELAPSE INTO 

LONG-TERM SUCCESS

The Nature of the Interventions and the Relevant Population

In the Relapse Recovery phase, a person has returned to smoking after a quit attempt. As 

noted earlier, relapse is modal amongst those trying to quit. Even when smokers receive 

considerable counseling plus smoking medication, the great majority relapse by 6 months 

after the quit attempt (e.g., 65% in Piper et al 2009). Thus, there is a need for effective 

treatments for people who have relapsed—treatments that limit their smoking, keep them 

engaged in treatment, and promote a return to abstinence. Unfortunately, very little research 

has focused on this population.

Opportunities and Challenges

Recently relapsed smokers may enter relapse recovery treatment with some decided 

strengths. One is that some of their tobacco dependence may have diminished during the 

prior period of abstinence. Also, smokers who relapse tend to smoke fewer cigarettes per 

day than they did before they quit, even with no training or encouragement to do so and this 

may promote later successful cessation (Hughes & Carpenter 2005, Hughes & Carpenter 

2006).

Relapse exacts some severe costs, though, and these may undermine recovery. It frequently 

causes demoralization (Kirchner et al 2012, Shiffman et al 1997) and can lead smokers to 

disengage from smoking treatment and refuse to engage in renewed quit attempts. Once 

smokers fail in a quit attempt, they may not make another quit attempt for many months or 

longer. Also, as noted in the Maintenance section, relapsers face challenges that include 

severe tobacco dependence (e.g., strong urges), feelings of giving up/demoralization, low 

self-efficacy, and stress (Shiffman et al 1996a).

Although there is research on relapse prevention, there is very little research on relapse 

response or relapse recovery interventions. Most tested post-relapse interventions merely 

recycle smokers through additional rounds of cessation treatment and do not offer a 

treatment option for smokers not interested in making an immediate quit attempt (e.g., 

Ellerbeck et al 2009). Only Joseph et al., (Joseph et al 2011) have tested a relapse response 

intervention consistent with a chronic care model.

Psychosocial Interventions

While many relapsers may be discouraged, there is evidence that recently relapsed smokers 

will, in fact, re-engage or remain in treatment if approached correctly. For instance, Joseph 

et al. (Joseph et al 2004) found that about 95% of relapsed smokers expressed willingness to 

engage in additional treatment with a goal of smoking reduction; however only 50% were 

willing to make an immediate quit attempt. A related study (Joseph et al 2011) found that a 

high percentage of relapsed smokers actually did engage in reduction or a new quit attempt. 

Research also shows that an outreach call from a counselor boosts re-engagement (Carlini et 

al 2008), as do offers of cessation treatment that are repeated over time (Ellerbeck et al 

2009, Joseph et al 2011).
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A crucial question that deserves further research is the nature of the treatment goal that 

recently relapsed smokers should be encouraged to pursue. The traditional goal of most 

relapse recovery treatments is that the smoker make an immediate new quit attempt. 

However, this approach may put too much pressure on a smoker whose confidence and self-

efficacy have been shaken. The alternative, as manifested in the Joseph study (Joseph et al 

2011), is to encourage relapsed smokers to adopt a smoking reduction goal—including using 

smoking medication and behavioral training to limit the amount they smoke (e.g., 

substituting smoking medication for cigarettes, eliminating smoking in key contexts). This 

strategy could be considered either a long-term harm reduction strategy (although the extent 

to which smoking reduction decreases harm is not known; Hughes & Carpenter 2006); or a 

transitional stage leading to a new quit attempt at a later point in time. Making a new quit 

attempt, preferably before the momentum from the former attempt is lost, is certainly the 

standard treatment approach to relapse (e.g., Asfar et al 2012, Brandon et al 1987). And, 

there is evidence that this strategy can increase the likelihood that a smoker will return to 

abstinence (Lichtenstein et al 1996). However, this strategy is unsuccessful with most 

relapsed smokers, and other approaches should be tested.

Smoking Medications

NRT can help the lapsing smoker re-establish abstinence (Ferguson et al 2012b, Japuntich et 

al 2011b, Medioni et al 2005, Schnoll et al 2010). It is, however, a somewhat open question 

whether smoking medications can help smokers who have fully relapsed, return to 

abstinence. The Joseph et al. study (Joseph et al 2011) mentioned earlier tested a 

longitudinal care intervention with a mixed group of abstainers seeking to maintain 

abstinence and smokers who had recently relapsed. In the longitudinal care intervention, 

smokers who had relapsed were offered medication “readjustment” and could, for example, 

increase their dose, change smoking medications, or switch to combination NRT, and they 

could use the medication to make another quit attempt or to help them smoke at a reduced 

level. This medication readjustment was offered in combination with behavioral phone 

counseling so it is not possible to disentangle their effects. Longitudinal care was more 

effective than usual care at promoting prolonged abstinence in the mixed sample of 

abstainers and smokers who had initially relapsed. However, the effect was modest in size 

and was significant in a longitudinal analysis but not at 18 months per se (at 18 months after 

the quit day, 30.2% in longitudinal care vs. 23.5% in usual care reported they had been 

abstinent for the past 6 months).

The Ellerbeck study (Ellerbeck et al 2009) also suggests that very long-term or repeated 

medication cycles plus on-going counseling can increase long-term abstinence rates. This 

study offered patients smoking at the beginning of the study treatment (either medication 

management alone or medication management plus six counseling calls) every 6 months 

over the course of 2 years. At the 2 year follow-up, 23.0% of those offered medication 

management alone versus 27.9% offered medication plus counseling reported 7-day 

abstinence. This direct comparison was not significant, but related secondary analyses were. 

However, our ability to make inferences from research in this area is compromised by the 

fact that this study and other studies do not separate out the effects of treatment of relapsers 

from overall treatment effects. Progress in this area will require research on recent relapsers 
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examining the effects of relatively specific treatments on smoking reduction, treatment 

engagement, and long-term abstinence.

RESEARCH NEEDS AND POTENTIAL POLICY AND REGULATORY IMPACTS

The following topics are especially worthy of further investigation:

■ A chronic care approach to smoking treatment has been widely recommended 

(Ellerbeck et al 2009, Fiore et al 2008, Joseph et al 2011) in recognition of 

smoking’s chronic, relapsing nature, suggesting that effective interventions are 

needed to motivate quit attempts, maintain abstinence, and promote relapse 

recovery. Additional research is needed to identify those intervention 

components that work best together both within and across these different 

phases of the quitting process.

■ Continued research is needed to determine how best to deliver smoking 

interventions to more smokers, more efficiently. Promising strategies include 

offering eHealth interventions and using electronic health record (EHR) routes 

to link smokers with treatments.

■ While tremendous progress has been made in identifying effective smoking 

treatments, to accelerate progress researchers need to take advantage of 

innovative research methods such as adaptive and factorial designs (e.g., Collins 

et al 2011). Factorial designs permit efficient screening and comparisons of 

multiple intervention components on the bases of effect sizes, costs, feasibility, 

patient adherence, and so on (Collins et al 2011). Research can efficiently screen 

numerous intervention components in such designs before comparing the most 

promising combinations of intervention components (i.e., treatment packages) 

with one another in randomized controlled trials.

■ Smokers are increasingly using modified tobacco products (e.g., e-cigarettes). 

Researchers need to explore how the use of such products affects health, 

smoking cessation, response to smoking treatments, and whether such products 

can be harnessed to enhance cessation. While these products are already on the 

market, their safety is not known. If these products are shown to be safer 

alternatives to cigarettes, the FDA would have the authority—under the Family 

Smoking Prevention and Tobacco Control Act of 2009—to allow these products 

to be advertised as posing less risk than cigarette smoking, which could greatly 

increase their appeal and use.

■ Smoking intervention in the healthcare setting could be significantly affected by 

the way in which the 2010 Patient Protection and Affordable Care Act is 

implemented. This act designates tobacco dependence treatment as a core 

required element in healthcare evaluation. The act also mandates that, by 2014, 

new insurance plans provide coverage for evidence-based prevention treatments, 

which includes tobacco cessation treatment. These influences (along with others 

such as the 2012 Joint Commission Tobacco Cessation Performance Measure-

Set for hospitals) suggest that tobacco dependence treatment will become 
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increasingly common in healthcare settings. This underscores the need to 

develop strategies to integrate smoking intervention with healthcare delivery 

effectively.

■ Researchers need to explore innovative behavioral and psychosocial treatments 

for smoking. Our major psychosocial treatments are decades old, and we do not 

understand how they work. We are developing more sophisticated and efficient 

delivery systems for treatments, but while the bottle is new, the wine is old. We 

need to do more focused work on understanding how existing treatments work, 

and use that information to develop new, more effective treatments that are 

appropriate within and across the different phases of smoking cessation.

CONCLUSIONS

In sum, can we effectively intervene and help smokers initially not interested in quitting to 

quit successfully? Yes, we can help a small percentage to quit. Half or more of such smokers 

may be willing to engage in a noncessation treatment, but their quit rates, unsurprisingly, are 

low. Two treatments (motivational interviewing and smoking reduction instruction combined 

with NRT) modestly increase cessation success amongst smokers previously unmotivated to 

quit, but abstinence rates remain on average under 12%. Around 70-90% of smokers say 

they are not ready to make an immediate quit attempt so finding more effective Motivation 

Phase treatments is a high priority.

Can we help smokers who are motivated to make a quit attempt quit successfully? Yes, but 

even with counseling and/or medication, only 10-30% typically achieve long-term 

abstinence. Still counseling, medication (particularly varenicline and combination NRT), and 

the combination of counseling plus medication clearly increase abstinence rates. Can we 

help smokers who quit avoid relapse? Yes, both extended counseling over the course of a 

year and extended medication seem promising. In one study (Hall et al 2009), smokers 

received a 12-week cessation treatment comprising both counseling and medication and then 

some were randomized to close to a year of either extended counseling or extended 

medication; the 2-year point prevalence abstinence rates were 55% and 40% in the two 

groups, respectively. While these outcomes are striking, this type of treatment is very intense 

and unlikely to achieve widespread use. More efficient maintenance treatments are needed.

Can we help smokers who relapse to recover and requit? At this point, we can help some of 

them. Repeatedly offering retreatment to such smokers appears to increase the likelihood 

that they will return to abstinence. However, this strategy is unsuccessful with most relapsed 

smokers. Since the great majority of smokers who attempt to quit relapse, there is a critical 

need to develop more effective treatments in this area.

Researchers have made substantial progress in developing effective treatments for smoking. 

But greater progress is needed. Most smokers who try to quit do not receive or use evidence-

based smoking treatments, and amongst those who do, the great majority generally fail in 

the long run. Given that tobacco use, world-wide, claims nearly 6 million lives per year 

(World Health Organization 2012), the need for progress, and rapid progress, defies 

description or even comprehension. Preventing as many young people as possible from 
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becoming smokers is critical. But we also need to develop more effective treatments for 

current smokers, more rapidly, which can be accomplished by creating and using more 

efficient research methods.
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ACRONYMS

CBT cognitive behavioral therapy.

EMA ecological momentary assessment real-time measures sometimes assessed 

multiple times a day, using an electronic diary or interactive voice response 

calls.

FDA U.S. Food and Drug Administration.

NRT nicotine replacement therapy

DEFINITIONS

Contingency management
a behavioral agreement specifying consequences that will follow if a person engages in a 

behavior (e.g., smoking or not smoking).

Lapse
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aperiodic isolated incidences of the problematic behavior (e.g., smoking one cigarette) from 

which some can fairly easily return to abstinence.

Relapse
a resumption of the problematic behavior (e.g., smoking 7 consecutive days) from which it 

may prove challenging to resume abstinence.

Study arm
A group of patients in a clinical trial who are assigned to a particular treatment condition (or 

to a placebo).
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SUMMARY POINTS

1. In the U.S., around 19% of adults smoke and tobacco dependence remains the 

leading avoidable cause of death.

2. Without treatment only around 5% of smokers attempting to quit achieve 

long-term abstinence. Even with counseling and/or medication, only 10-30% 

typically achieve long-term abstinence.

3. Most smokers need to make repeated quit attempts before quitting 

permanently, and this has led to chronic care models of smoking intervention. 

Such models build in contingencies for patients who relapse and offer 

appropriate ongoing care to smokers regardless of their willingness to quit.

4. The Phase-Based Model of Cessation depicts pragmatically defined phases 

that can organize smoking treatment development and evaluation.

5. Perhaps 70-90% of smokers are unwilling to make a quit attempt at a given 

time, but half or more of these smokers may be willing to engage in a 

Motivation Phase intervention with a noncessation goal. Both motivational 

interviewing and smoking reduction instruction combined with NRT modestly 

increase cessation success amongst smokers previously unmotivated to quit, 

but abstinence rates remain on average under 12%.

6. Cessation Phase interventions are designed to help smokers willing to quit to 

remain abstinent during their first weeks post-quit. Smoking cessation 

counseling increases cessation rates over conditions involving very little or no 

counseling, and multiple studies have demonstrated the cost-effectiveness of 

smoking cessation treatments, both counseling and medications. There are 7 

FDA approved medications for smoking cessation: five nicotine replacement 

products (including the nicotine patch and lozenge), as well as bupropion and 

varenicline. In general, based on meta-analyses, the single agents double the 

likelihood of abstinence at 6-months relative to placebo. Varenicline and 

combination NRT each close to triple the likelihood of successful cessation. 

Smoking medication and counseling should be used together whenever 

possible since neither by itself is as effective as is the combination.

7. Smokers remain at notable risk of relapse for many months after establishing 

initial abstinence. Ongoing counseling over the course of a year appears to 

increase long-term abstinence rates meaningfully, but such counseling may be 

too intense to achieve widespread use. Smoking medications used for 

extended periods of time (up to 6 months or even a year) also seem to help 

smokers maintain long-term abstinence, but effects are modest in size.

8. Little research has focused on Relapse Recovery interventions. Repeatedly 

encouraging relapsers to engage in additional courses of cessation treatment 

can increase the likelihood that they will re-establish abstinence. However, 
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this strategy is unsuccessful with most relapsed smokers, and there is a strong 

need for new treatment strategies in this area.
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Figure 1. 
The Longitudinal Phase-Based Model of Tobacco Use Initiation and Cessation
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Table 1

Estimated effect sizes and abstinence rates at 5 months (or longer) after the quit day for total amount of 

counseling contact time.a

Total amount of contact time Number of arms Estimated odds ratio (95% C.I.) Estimated abstinence rate (95% C.I.)

No minutes 16 1.0 11.0

1-3 minutes 12 1.4 (1.1-1.8) 14.4 (11.3-17.5)

4-30 minutes 20 1.9 (1.5-2.3) 18.8 (15.6-22.0)

31-90 minutes 16 3.0 (2.3-3.8) 26.5 (21.5-31.4)

91-300 minutes 16 3.2 (2.3-4.6) 28.4 (21.3-35.5)

> 300 minutes 15 2.8 (2.0-3.9) 25.5 (19.2-31.7)

a
Meta-analysis results from the PHS Clinical Practice Guideline, Treating Tobacco Use and Dependence. Thirty-five studies generated the 

estimates.
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Table 2

Estimated effect sizes and abstinence rates at 5 months (or longer) after the quit day of FDA approved 

medications relative to placebo.a

Medication Number of arms Estimated odds ratio (95% 
C.I.)

Estimated abstinence rate 
(95% C.I.)

Placebo 80 1.0 13.8

Single Agents

Varenicline (2 mg/day) 5 3.1 (2.5-3.8) 33.2 (28.9-37.8)

Nicotine Nasal Spray 4 2.3 (1.7-3.0) 26.7 (21.5-32.7)

Long-Term Nicotine Gum (>14 weeks) 6 2.2 (1.5-3.2) 26.1 (19.7-33.6)

Nicotine Inhaler 6 2.1 (1.5-2.9) 24.8 (19.1-31.6)

Bupropion SR 26 2.0 (1.8-2.2) 24.2 (22.2-26.4)

Nicotine Patch (6-14 weeks) 32 1.9 (1.7-2.2) 23.4 (21.3-25.8)

Nicotine Patch (>14 weeks) 10 1.9 (1.7-2.3) 23.7 (21.0-26.6)

Nicotine Gum (6-14 weeks) 15 1.5 (1.2-1.7) 19.0 (16.5-21.9)

Combination Therapies

Nicotine Patch (>14 weeks) + Nicotine Gum or Spray 3 3.6 (2.5-5.2) 36.5 (28.6-45.3)

Nicotine Patch + Bupropion SR 3 2.5 (1.9-3.4) 28.9 (23.5-35.1)

Nicotine Patch + Inhaler 2 2.2 (1.3-3.6) 25.8 (17.4-36.5)

a
Meta-analysis results from the PHS Clinical Practice Guideline, Treating Tobacco Use and Dependence. Eighty-three studies generated the 

estimates in the entire analysis, which contained some agents not reported on here (e.g., nortriptyline, clonidine).
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