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Cigarette craving is usually thought of as being a
product of abstinence from smoking. However,
cigarette craving can also be evoked through
exposure to situational cues that are associated
with tobacco use. Such cue-induced cravings can
be reliably produced in laboratory settings, and in
observational field studies, they have been found
to influence smoking behavior. It is the latter find-
ing that is perhaps most clinically relevant, as
research indicates that cue-induced cravings are a
contributing factor in a substantial proportion of
smoking lapses during quit attempts. In this review,
we examine the literature regarding smoking
cue-induced craving. Particular focus is given to
recent discoveries and to studies that have evaluated
the effectiveness of smoking cessation interventions
on treating cue-induced cravings.

Introduction
Among dependent smokers, cigarette craving is an
almost universally reported symptom experienced dur-
ing periods of abstinence. Craving has been defined in
numerous ways [1], but the common thread with these
definitions is that craving involves a strong, sometimes
seemingly overwhelming desire to use a drug.
Clinically, the experience of craving is important to
understand and, if necessary, to treat, primarily because
craving has been found to impede cessation. Research
shows that craving can be a barrier to cessation at cru-
cial stages in the quit process. Even before starting a quit
attempt, craving (or more correctly, the fear of craving)
can impede cessation, with clinical experience suggest-
ing that smokers’ fear of experiencing craving is a reason
for not attempting to quit. Furthermore, once a patient
starts a quit effort, studies have found that the intensity
of the craving experience can predict the outcome of the
quit attempt [2-5]. These links between craving and
cessation success, be it either a direct pathway or merely

a proxy for other fears and/or symptoms of withdrawal,
elevate the study of craving from an esoteric pursuit to
one of clinical significance.

Among lay observers, cigarette craving is typically
viewed as being the direct and simple result of nicotine
abstinence. A typical physiologic model of craving would
posit that smokers have become tolerant to the presence of
nicotine, resulting in changes in the very physiology of the
brain (eg, changes in the number and sensitivity of nicotinic
receptors [6]) and, as a result of these changes, they crave
nicotine when it is not available. Such a physiologic explana-
tion of craving is supported by findings that link self-reported
craving severity to blood nicotine levels (with craving increas-
ing over time as blood nicotine levels fall [7]).

However, researchers have also found that craving can
be induced without limiting access to nicotine. For exam-
ple, studies show that craving varies even when smokers are
smoking ad libitum [8]. Furthermore, quitters commonly
experience short bouts of intense craving over the course
of their attempt. Such volatility in craving is difficult to
explain using a purely physiologic model of craving; if
blood levels of nicotine were the only factor driving craving,
then self-reported craving should be relatively consistent
because circulating levels of nicotine drop in a predictable
manner following the cessation of nicotine intake. A fur-
ther challenge to the physiologic model of craving is that
these fluctuations in craving can occur long after levels of
nicotine have essentially reached zero [9].

Research has found that these episodic craving states
are usually triggered by exposure to situational stimuli
that may have become associated with smoking [10-14].
It is these phasic, cue-induced cravings that are the focus
of this review.

The link between these situational stimuli and craving
is thought to be established by learned association. These
otherwise benign situational stimuli are thought to have
come to induce craving through a history of repeated pair-
ing with smoking [13]. Through this repeated pairing, the
smoker brain comes to “learn” that the presence of certain
stimuli signal that nicotine will soon be administered, and
drug craving emerges as a result. Other researchers have
reviewed the variety of theories that offer explanations
for how this process of learning occurs [13]. In summary,
all propose that this phenomenon requires repeated assoc-
iation between the stimulus and drug administration.

The most compelling evidence of a direct link between
situational cues, or triggers, and craving comes from
experimental laboratory studies. In a laboratory setting,



386 | Smoking

Table 1. Effect of various smoking cessation
interventions on craving

Effect on
Treatment cue-induced cravings
Non-drug interventions
Coping strategies Hasten recovery / ¢
Counseling ?
Behavioral extinction therapies Reduce reactivity / ?
Non-nicotine-based pharmacologic interventions
No effect/?

No effect

Bupropion
Varenicline
Nicotine-based pharmacologic interventions

Patch No effect

Gum Hasten recovery
Lozenge Hasten recovery
Oral inhalator ?
Nasal spray ?

cue-induced cravings have been explored using cue reac-
tivity studies, also called cue exposure studies [15-17].
Cue exposure studies typically use the following pro-
cedure. First, participants report their baseline level of
craving. Next, they are exposed to a smoking-relevant
stimulus (eg, manipulating a lit cigarette) [18], but some
researchers have used nonphysical stimuli by either show-
ing a smoker a picture of a smoking-related cue, having
participants imagine a smoking-relevant cue, or, more
recently, using virtual reality computer programs [19].
Following this provocation, craving is reassessed. The
key finding from these types of studies is that exposing
smokers to drug-related environmental stimuli reliably
provokes drug craving [13,17,20,21e¢.22]. A number of
more recent studies using brain imaging have also docu-
mented specific patterns of brain activation associated
with cue-induced craving [23,24,25], suggesting that the
smoking-related cues induce particular brain states.
Importantly, cue-induced cravings are linked to treat-
ment outcome. The aforementioned laboratory studies
demonstrated a causal connection between smoking-related
cues and craving; however, for the clinical implications of
cue-induced craving, we need to turn our attention to natu-
ralistic studies of smokers’ quit efforts. Numerous clinical
studies have, using various methodologies, attempted to
investigate the causes and antecedents of cigarette slips,
or lapses, during a quit effort. These studies found that
lapses are often attributed by patients to high levels of
craving provoked by exposure to smoking-related stimuli
[10,12,14,26], suggesting that cue-induced cravings were
responsible for the smoking lapses. In one particularly
detailed examination of the antecedents of smoking lapses
[26], roughly half of first lapses during a quit attempt were
associated with exposure to smoking cues, and many more
were associated with other types of smoking-related cues

(eg, eating and drinking, and stress). Together, these data
suggest that many lapses are provoked by increases in
craving resulting from exposure to smoking-related cues.
Clinically, therefore, it would be useful if treatments existed
that were capable of helping smokers deal with cue-induced
cravings without lapsing back to smoking.

Treatment of Cue-Induced Cravings
Conceptually, an intervention could help a smoker
survive a cue-provoked spike in craving in one of two
ways: either by preventing a cue-induced craving from
occurring or by increasing the speed by which the craving
returns to pre-spike levels following the event (a “rescue”
treatment). Ideally, a preventive intervention would lower,
or eliminate, the intensity of the spike in craving that
occurs following exposure to a smoking-related cue, in
effect eliminating the experience of cue-induced cravings
altogether. A rescue treatment, on the other hand, would
not (necessarily) eliminate the experience or maximum
severity of a cue-provoked craving but instead would aim
to reduce the amount of time that patient has to endure
the elevated levels of craving by increasing the rate at
which the spike in craving dissipates.

The timing of the administration of the intervention
itself dictates the impact it is likely to have on cue-induced
cravings. If the treatment is administered prior to the
cue-induced craving occurring, such as when receiving
counseling or using a nicotine patch, it is likely that the
treatment will be most beneficial in reducing the occur-
rence of a cue-induced craving in the first place. However,
interventions that can occur after a cue-induced craving
has been initiated (eg, reactive, immediate coping strate-
gies or using nicotine gum) could be useful for reducing
the duration of the episode (or perhaps even the maximum
intensity of the event if the intervention occurred early
enough) while not impacting the overall likelihood of the
cue-induced craving occurring in the first place.

Unfortunately, of the panoply of interventions that have
been developed to help smokers achieve cessation, few have
been evaluated in terms of their ability to either prevent
cue-provoked cravings or hasten recovery from them. In the
following text, we have summarized what is known about
the effect of various smoking cessation interventions on
cue-induced craving. For the sake of this discussion, treat-
ment options that are available to smokers can be grouped
into three broad categories: non-drug interventions, nico-
tine-based pharmacotherapies, and non-nicotine-based
pharmacotherapies (Table 1). We examine interventions
within each of these classes of treatment.

Non-drug interventions

Behavioral extinction therapy

Non-drug interventions have arguably received the few-
est systematic evaluations in terms of their effects on
cue-induced cravings. This is particularly surprising when
one considers behavioral extinction therapies [27], which



Cue-Induced Cravings for Cigarettes

were originally developed to break the conditioned associa-
tions between environmental stimuli and smoking behavior.
Typically, behavioral extinction therapies involved repeat-
edly exposing a patient to drug-related cues (either in vivo
or using the guided imagery procedures) without the coad-
ministration of nicotine, the goal of which was to break
the learned association between these cues and smoking.
Despite being in regular use for the treatment of addictive
drugs for over three decades [28], there is little evidence
that behavioral extinction therapies can decrease cue-
induced cravings. However, for the most part, this is a case
of lack of evidence as opposed to evidence of non-effect.
The studies that have been conducted to evaluate behavioral
smoking extinction therapies have focused on their effect
on cessation rather than on whether they impact the expe-
rience of cue-induced cravings [27]. Outside the cigarette
smoking literature, we know of one study of cue exposure
in cocaine users that examined the effect of treatment on
cue reactivity [29]. Over the course of repeated behavioral
extinction sessions, cue-induced craving could be reduced
in cocaine users; however, outside the laboratory, patients
who showed no reactivity in the laboratory still reported
experiencing cue-induced cravings in their daily lives. This
finding suggests that cue-exposure may reduce reactivity
but only in a very specific context [30]. Research into these
treatments is ongoing [31,32], but for the moment, no data
exist that suggest these treatments may be useful in the
treatment of cue-induced cravings.

Cognitive and behavioral therapy

One non-drug intervention that has shown promise in the
treatment of cue-induced cravings is the use of cognitive
and behavioral coping strategies during a quit attempt. Quit
studies have found that high-risk “relapse crisis” situations
are more likely be to survived without lapsing if a patient
reports using a coping strategy during the experience
[11,14,26]. The type of coping appears to be irrelevant, as
both cognitive (eg, relaxation techniques) and behavioral
(eg, changing location, taking part in a distracting activity)
coping responses appear to be equally effective at help-
ing patients to avoid lapsing during these highly tempting
situations [33]. Although these findings suggest that coping
strategies are useful for dealing with cue-induced cravings,
they do not shed light on how coping mechanisms convey
this benefit. It is possible that utilizing a coping intervention
helps to increase the speed with which craving returns to its
normal levels, a mechanism that has found some support in
the literature [34]. However, it is also plausible that coping
interventions do just that—they help patients to cope with
the experience of a cue-induced craving while not directly
impacting on the magnitude or the duration of these
cravings. Detailed research is required in order to deter-
mine the exact mechanism.

Quit smoking advice and/or counseling
We could not find studies that had evaluated the effect
that quit smoking advice and/or counseling has on the
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experience of cue-induced craving. It is possible that these
interventions have an independent effect on cue-reactivity
(ie, that they directly reduce the intensity of cue-induced
cravings) or they promote the use of alternative interven-
tions (eg, coping strategies), which in turn impact the
experience of cue-induced cravings. However, additional
research is needed to determine if either of these proposed
mechanisms is accurate.

Non-nicotine-based pharmacologic interventions
There are currently two non-nicotine-based pharmaco-
logic interventions that are approved by the US Food and
Drug Administration for the treatment of nicotine depen-
dence: bupropion and varenicline. Both compounds are
effective at helping patients quit smoking [35]. As both
bupropion and varenicline are steady-state treatments
(with patients typically dosing twice per day), research
has focused on whether these treatments can prevent the
occurrence of cue-induced craving (as opposed to the
speed of recovery from them).

Bupropion

One study systemically tested the effect of bupropion on
cue-induced cravings. In a laboratory-based cue-reactivity
study, patients on bupropion (300 mg/d) showed just as
much cue-induced craving as patients taking a placebo,
suggesting that active bupropion does not guard against
the experience of cue-induced cravings [36]. A second
small, open-label preliminary study conducted in a simi-
lar fashion found that patients treated with bupropion
had smaller increases in craving and smaller changes in
brain activation after provocation with a smoking-related
cue compared with untreated patients [37]; however, the
interpretation of this finding is difficult because the treat-
ment and control groups differed in terms of the length of
abstinence they had achieved prior to testing [38]. Thus,
the evidence suggests that bupropion likely does not reduce
the experience of cue-induced craving. Additional studies
are warranted to confirm this conclusion, however.

Varenicline

Varenicline, a mixed nicotinic receptor agonist/antago-
nist, is the newest arrow in the quiver for smokers seeking
cessation. Although it appears to be highly efficacious
[35], like bupropion, varenicline does not appear to guard
against the experience of cue-induced cravings. In the one
cue exposure study that has tested the drug, varenicline
did not protect participants against a spike in craving
following cue provocation [39]. Thus, current data do
not indicate that varenicline reliably reduces or protects
against cue-induced cravings.

Nicotine-based pharmacologic interventions

Nicotine replacement therapies (NRTs) come in a number
of forms (patch, gum, lozenge, oral inhalator, and nasal
spray), all of which have been proven to increase quit rates
[35,40]. In terms of examining the effect of each form of
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NRT on cue-induced craving, it is useful to divide the
products into two groups based on dosing schedule: the
nicotine patch (the only NRT that is designed for once-
daily dosing) and all other forms (which are designed to
be administered at multiple times over the course of the
day). This distinction is useful for two reasons. First,
the pharmacokinetic profile of the two classes of NRT
products is very different [41]. Secondly, the dosing of the
products in relation to cue-induced cravings differs. Only
the multiple-dosing forms of NRT have the potential to be
used as acute “rescue” medications to help relieve acute
cravings after they have been induced.

Nicotine patch

Five cue reactivity studies have found that a nicotine
patch does not protect smokers from cue-induced cravings
[42-46]. In each case, an active patch had no effect on
cue-induced cravings provoked by exposure to smoking-
related cues or on the rate at which the craving dissipated
[45]. Thus, the nicotine patch literature suggests that it is
not an effective treatment for cue-induced cravings. Inter-
estingly, however, a study that compared patients on a
24-hour nicotine patch to those on a 16-hour patch found
that the 24-hour patch significantly reduced the occur-
rence of “temptation” episodes (characterized by spikes
in craving) [47]. One interpretation of this finding, in
light of the laboratory findings mentioned earlier, is that
a nicotine patch may have no effect on relatively strong,
direct smoking cues (ie, the types of smoking cues that
are used in cue-reactivity experiments), but it may prevent
responses to more subtle cues from growing to the level
of a temptation episode. Further research is needed to
evaluate this hypothesis.

Other NRTs

Other NRTs that are designed to be dosed multiple
times per day have the potential to be used as rescue
medications (ie, to be taken after the onset of a cue-
induced craving with the aim of hastening the reduction
in craving to pre-spike levels). To assess the effectiveness
of oral NRT in regard to this task, researchers again
turned to cue-reactivity experiments. After provoca-
tion with a smoking cue, participants were instructed
to use a piece of gum or a lozenge, and their craving
was then monitored over time. The evaluation of a res-
cue medication strategy assesses the speed with which
craving is reduced over time following administration
of the intervention. Using such a design, research-
ers have found that both nicotine gum [48,49] and a
nicotine lozenge [50] can increase the speed with which
cue-induced craving is reduced following provocation
compared with placebo. These findings suggest that
both gum and lozenge can assist smokers in recover-
ing from a cue-induced craving. No studies have tested
the other acute-dose NRT products; however, given
that the pharmacokinetics of the oral nicotine inhaler
[41] and the nicotine nasal spray [51] resemble that of

nicotine gum, it seems plausible that these products will
also prove effective at reducing cue-induced craving.

Conclusions

This review examined cue-induced cigarette cravings. The
clinical relevance of cue-induced cravings was established
by reviewing data that suggest cue-induced cravings are
associated with lapses of smoking after quitting. We then
examined which among the currently available smoking
cessation interventions were effective in treating cue-
induced cravings. We could find no evidence that any
currently available smoking cessation intervention was
effective at reducing the occurrence of cue-induced crav-
ings, although there is some suggestion that a nicotine
patch may help when patients are exposed to particularly
mild smoking-related cues. Acutely administered nicotine
medications, such as nicotine gum and lozenges, however,
did demonstrate promise as rescue medications, given
their ability to rapidly relieve cue-induced cravings. The
clinical relevance of these findings is unknown, but help-
ing to reduce the duration of time during which smokers
are exposed to an intense cue-induced craving would seem
likely to impact on the likelihood that the smoker would
lapse. Further research is needed to confirm this.

In summary, the available evidence, collected over a
number of years and across a range of difference types of
studies, suggests that cue-induced cravings are important
for understanding the occurrence of smoking relapse.
Given what is currently known about the relationship
between the occurrence of cue-induced cravings and the
outcome of smoking cessation attempts, patients should
be encouraged to utilize interventions. These inter-
ventions can include coping strategies and/or acutely
administered NRT products (eg, gum or lozenges) as
part of the cessation attempt in order to reduce the like-
lihood that experiencing such cravings will result in the
resumption of smoking.

Acknowledgment
Dr. Shiffman is affiliated with the University of Pittsburgh
in Pittsburgh, PA. His e-mail address is shiffman@
pinneyassociates.com.

Disclosure

Dr. Ferguson serves as a consultant to GlaxoSmithKline
Consumer Healthcare on an exclusive basis regarding
matters relating to smoking cessation through his work at
Pinney Associates.

Dr. Shiffman serves as a consultant to Glaxo-
SmithKline Consumer Healthcare on an exclusive basis
regarding matters relating to smoking cessation through
his work at Pinney Associates. He also has a financial
interest in a venture to develop a new rapid-delivery
nicotine replacement medication.



Cue-Induced Cravings for Cigarettes

References and Recommended Reading
Papers of particular interest, published recently,
have been highlighted as:

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

2] 00

Of importance
Of major importance

Sayette MA, Shiffman S, Tiffany ST, et al.: The measure-
ment of drug craving. Addiction 2000, 95:189-210.
Ferguson SG, Shiffman S, Gwaltney CJ: Does reducing
withdrawal severity mediate nicotine patch efficacy- A
randomized clinical trial. ] Consult Clin Psychol

2006, 74:1153-1161.

Killen JD, Fortmann SP: Craving is associated with
smoking relapse: findings from three prospective studies.
Exp Clin Psychopharmacol 1997, 5:137-142.

Shiffman S, Engberg JB, Paty JA, et al.: A day at a time:
predicting smoking lapse from daily urge. ] Abnormal
Psychol 1997, 106:104-116.

West R, Hajek P, Belcher M: Severity of withdrawal
symptoms as a predictor of outcome of an attempt to

quit smoking. Psychologic Med 1989, 19:981-985.

Breese CR, Marks MJ, Logel ], et al.: Effect of smoking
history on [3H]nicotine binding in human postmortem
brain | Pharmacol Exp Ther 1997, 282:7-13.

Jarvik ME, Madsen DC, Olmstead RE, et al.: Nicotine
blood levels and subjective craving for cigarettes. Pharma-
col Biochem Behav 2000, 66:553-558.

Shiffman S, Gwaltney CJ, Balabanis MH, et al.: Immediate
antecedents of cigarette smoking: an analysis from ecological
momentary assessment. | Abnorm Psychol 2002, 111:531-545.
Tiffany S: A cognitive model of drug urges and drug-use
behavior: role of automatic and nonautomatic processes.
Psychologic Rev 1990, 97:147-168.

Bliss RE, Garvey AJ, Heinold JW, Hitchcock JL: The influence
of situation and coping on relapse crisis outcomes after smok-
ing cessation. | Consult Clin Psychol 1989, 57:443-449.
Curry S, Marlatt GA: Strategies for coping with temptations
to smoke. In Coping and Substance Abuse. Edited by Shiff-
man S, Wills TA. New York: Academic Press; 1985:243-265.
Marlatt GA, Gordon JR: Relapse Prevention. New York,
NY: Guilford Press; 1985.

Niaura RS, Rohsenow D], Binkoff JA, et al.: Relevance

of cue reactivity to understanding alcohol and smoking
relapse. ] Abnorm Psychol 1988, 97:133-152.

Shiffman S: Relapse following smoking cessation: a situ-
ational analysis. | Consult Clin Psychol 1982, 50:71-86.
Abrams DB, Monti PM, Carey KB, et al.: Reactivity to
smoking cues and relapse: two studies of discriminant
validity. Behav Res Ther 1988, 26:225-233.

Bordnick PS, Traylor A, Copp HL, et al.: Assessing reactiv-
ity to virtual reality alcohol based cues. Addict Behav
2008, 33:743-756.

Carter BL, Tiffany ST: Meta-analysis of cue-reactivity in
addiction research. Addiction 1999, 94:327-340.

Sayette MA, Martin CS, Wertz JM, et al.: A multi-dimen-
sional analysis of cue-elicited craving in heavy smokers and
tobacco chippers. Addiction 2001, 96:1419-1432.
Baumann SB, Sayette MA: Smoking cues in a virtual world
provoke craving in cigarette smokers. Psychol Addict Bebav
2006, 20:484-489.

Carter BL, Tiffany ST: The cue-availability paradigm: the
effects of cigarette availability on cue reactivity in smokers.
Exp Clin Psychopharmacol 2001, 9:183-190.

Little M, Franken IH, Van Strien JW: Changes in the
electroencephalographic spectrum in response to smoking
cues in smokers and ex-smokers. Neuropsychobiology
2009, 59:43-50.

This study examined differences in levels of brain activation between
current smokers and ex-smokers following exposure to a smok-
ing-related cue. The results suggest that the effect of smoking cues
diminishes with time after quitting.

22.

23.

24.

28.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Ferguson and Shiffman | 389

Tong C, Bovbjerg DH, Erblich J: Smoking-related videos
for use in cue-induced craving paradigms. Addict Behav
2007, 32:3034-3044.

Warren CA, McDonough BE: Event-related brain potentials
as indicators of smoking cue-reactivity. Clin Neurophysiol
1999, 110:1570-1584.

Wilson SJ, Sayette MA, Fiez JA: Prefrontal responses to
drug cues: a neurocognitive analysis. Nat Neurosci

2004, 7:211-214.

Zhang X, Chen X, Yu Y, et al.: Masked smoking-related
images modulate brain activity in smokers. Hum Brain
Mapping 2008, 30:896-907.

Shiffman S, Paty JA, Gnys M, et al.: First lapses to smoking:
within-subjects analysis of real-time reports. ] Consult Clin
Psychol 1996, 64:366-379.

Niaura R, Abrams DB, Shadel WG, et al.: Cue exposure
treatment for smoking relapse prevention: a controlled
clinical trial. Addiction 1999, 94:685-695.

Shiffman S: Smoking cessation treatment: any progress?

J Consult Clin Psychol 1993, 61:718-722.

O’Brien CP, Childress AR, McClellan T, Ehrman R:
Integrating systematic cue exposure with standard
treatment in recovering drug dependent patients. Addict
Behav 1990, 15:355-365.

Thewissen R, van den Hout M, Havermans RC, Jansen A.
Context-dependency of cue-elicited urge to smoke.
Addiction 2005, 100:387-396.

Conklin CA, Tiffany ST: Applying extinction research and
theory to cue-exposure addiction treatments. Addiction
2002, 97:155-167.

Havermans RC, Jansen AT: Increasing the efficacy of cue
exposure treatment in preventing relapse of addictive
behavior. Addict Behav 2003, 28:989-994.

Shiffman S: Coping with temptations to smoke.

J Consult Clin Psychol 1984, 52:261-267.

O’Connell KA, Hosein VL, Schwartz JE, Leibowitz RQ:
How does coping help people resist lapses during smoking
cessation? Health Psychol 2007, 26:77-84.

Fiore MC, Jaen CR, Baker TB, et al.: Treating Tobacco Use
and Dependence. 2008 Update. Clinical practice guideline.
Rockville, MD: U.S. Department of Health and Human
Services; 2008.

Hussain S, Zawertailo L, Zack M, et al.: The impact of
bupropion on cue-reactivity and the subjective effects of
smoking in ad lib smokers. Presented at the Annual meeting
of the Society for Research on Nicotine ¢& Tobacco. Austin,
TX; February 21-24, 2007.

Brody AL, Mandelkern MA, Lee G, et al.: Attenuation of
cue-induced cigarette craving and anterior cingulate cortex
activation in bupropion-treated smokers: a preliminary
study. Psychiatry Res 2004, 130:269-281.

Ferguson SG, Shiffman S: The relevance and treatment of
cue-induced cravings in tobacco dependence. | Substance
Abuse Treat 2009, 36:235-243.

Niaura R, Hitsman B, Shadel W, et al.: Effects of Vareni-
cline on cue-provoked cigarette craving and acute nicotine
withdrawal. Presented at the Annual meeting of the Society
for Research on Nicotine & Tobacco. Austin, TX;
February 21-24, 2007.

Stead LF, Perera R, Bullen C, et al.: Nicotine replacement
therapy for smoking cessation. Cochrane Database
Systematic Rev 2008, CD000146.

Fant RV, Owen LL, Henningfield JE: Nicotine replacement
therapy. Primary Care 1999, 26:633-652.

Tiffany ST, Cox LS, Elash CA: Effects of transdermal
nicotine patches on abstinence-induced and cue-elicited
craving in cigarette smokers. ] Consult Clin Psychol

2000, 68:233-240.

Havermans RC, Debaere S, Smulders FT, et al.: Effect of
cue exposure, urge to smoke, and nicotine deprivation on
cognitive performance in smokers. Psychol Addict Behav
2003, 17:336-339.



390

44,

45.

46.

47.

48.

Smoking

Morissette SB, Palfai TP, Gulliver SB, et al.: Effects of
transdermal nicotine during imaginal exposure to anxiety
and smoking cues in college smokers. Psychol Addict Behav
2005, 19:192-198.

Waters AJ, Shiffman S, Sayette MA, et al.: Cue-provoked
craving and nicotine replacement therapy in smoking cessa-
tion. | Consult Clin Psychol 2004, 72:1136-1143.
Rohsenow DJ, Monti PM, Hutchison KE, et al.: High-dose
transdermal nicotine and naltrexone: Effects on nicotine
withdrawal, urges, smoking, and effects of smoking. Exp
Clin Psychopharmacol 2007, 15:81-92.

Shiffman S, Elash CA, Paton SM, et al.: Comparative efficacy
of 24-hour and 16-hour transdermal nicotine patches for
relief of morning craving. Addiction 2000, 95:1185-1195.
Shiffman S, Shadel WG, Niaura R, et al.: Efficacy of acute
administration of nicotine gum in relief of cue-provoked
cigarette craving. Psychopharmacology (Berlin) 2003,
166:34-350.

49.

50.

S1.

Niaura R, Sayette M, Shiffman S, et al.: Comparative
efficacy of rapid-release nicotine gum versus nicotine
polacrilex gum in relieving smoking cue-provoked craving.
Addiction 2005, 100:1720-1730.

Durcan MJ, De’Ath J, Targett D, et al.: Efficacy of the nico-
tine lozenge in relieving cue provoked cravings. Presented at
the Annual European meeting of the Society for Research on
Nicotine & Tobacco. Padua, Italy; November 20-22, 2003.
Schneider NG, Lunell E, Olmstead RE, Fagerstrom KO:
Clinical pharmacokinetics of nasal nicotine delivery. A
review and comparison to other nicotine systems. Clin
Pharmacokinet 1996, 31:65-80.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 150
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


