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The DSM-IV diagnosis of tobacco dependence lacks
empirical support and can usefully be replaced by reports
of recurrent and periodic compulsion to use tobacco

All addicted smokers experience cravings to smoke. Crav-
ings can be triggered by abstinence, or by episodic events
such as stressful situations or smoking cues in the envi-
ronment. This combination of factors can cause craving
to manifest in a pattern that may appear to be haphazard.
However, through a series of longitudinal studies involv-
ing more than 20 000 individual interviews, my col-
leagues and I believe we have discovered a fundamental
order embedded in this disorder. In this editorial, I will
argue that recent advances in our understanding of the
pathophysiology of tobacco addiction allow doctors to
make a reliable diagnosis based on a single characteristic
feature, the recurrent and periodic compulsion to use
tobacco [1].

All forms of drug addiction are characterized by a
compulsion to use the drug. The compulsion to use
tobacco is distinguished easily from everyday desires
because it is recurrent and periodic. Just as hunger will
emerge if one waits long enough after eating, the com-
pulsion to smoke is recurrent because it returns without
fail after each cigarette, and periodic because it returns
with a predictable timing. Eating does not cure hunger
once and for all, and smoking a cigarette does not extin-
guish the compulsion to smoke; it is merely suppressed for
a limited period. There is evidence that one dose of nico-
tine affects the brain for more than a month [2]. Novice
smokers report that when addiction begins, one cigarette
can relieve the compulsion to smoke for weeks [1].

The compulsion to use tobacco covers a spectrum of
intensity, and we find that smokers commonly use the
terms ‘wanting’, ‘craving’ and ‘needing’ to describe their
compulsion [1]. We have given definitions to these terms
to standardize communication and measurement in our
research. ‘Wanting’ is described as mild, short-lived and
easy to ignore. Its periodicity distinguishes addictive
wanting from ordinary wanting [1]. ‘Craving’ is distin-
guished from wanting by virtue of being more intense,
intrusive and persistent. While wanting often waits until
the smoker is unoccupied to make itself known, craving
interrupts the smoker’s concentration. Wanting will go
away if ignored, but craving presents a more persistent
distraction. Smokers use the word ‘needing’ to describe
their predicament when they are so disrupted by nicotine
withdrawal that they will be unable to function normally
until they smoke again [1]. Another feature distinguish-
ing the compulsion to smoke from ordinary desires is that

smokers frequently perceive the source of their compul-
sion as something inside their head telling them to smoke.

We have assembled the first case-series of patients with
tobacco addiction [1]. According to one adolescent, ‘at
first you smoke because you want to, but then you smoke
because you need to’. As addiction develops, wanting,
craving and needing present in that order. This develop-
mental sequence is recapitulated when addicted smokers
are unable to smoke; they will first experience wanting,
which in time progresses to craving, and then to needing.

Patients describe their compulsion to use tobacco in
terms that suggest a physiological basis: it is like ‘being
hungry, but instead of your stomach saying it, it’s your
brain . . . it’s just hungry . . . for a cigarette’ [1]. In
animals, one dose of nicotine changes the brain [3,4]. The
largest study of tobacco addiction to date reveals that
one-quarter of novice smokers experience a mild compul-
sion to smoke after smoking two cigarettes, and the inci-
dence increases with each additional cigarette [5]. The
predictable periodicity of the compulsion to use tobacco
also suggests that, like hunger, it is has a physiological
basis. The latency is the delay between finishing one ciga-
rette and experiencing wanting, craving or need for
another.There is a latency to wanting, a latency to craving
and a latency to needing. All addicted smokers can tell you
how long they can go without smoking before they expe-
rience wanting, how much longer it takes for craving to
appear, and how long after that it will be before they need
a cigarette [1,6].

When the compulsion to smoke first appears the laten-
cies may be measured in weeks, but the duration of the
latency shrinks with repeated use [1].The shrinking of the
latency is the only form of nicotine tolerance that has been
linked to addiction [6–8]. The shortening of the latencies
drives a relentless progression in tobacco use. A 21-year-
old woman described a latency to craving of 2 days at age
16 after smoking for 1–2 months. Her latency shrank to 4
hours by age 16.5 years, to 2 hours by age 17, to 1.5 hours
by age 18, to 1 hour by age 19, and to 30–45 minutes by
age 21 [1]. When the latency to needing shrinks to less
than 8 hours smokers may find they need to smoke within
5 minutes of arising, or that the first cigarette of the day is
the one they would most hate to give up.

In novice smokers we have found that the appearance
of craving or needing predicted the progression to daily
smoking with an odds ratio of 195.8 [9]. When the first
symptom of the compulsion to use tobacco appears,
young people are smoking an average of only two ciga-
rettes per week [9,10]. In a 12-year prospective study,
reaching the threshold of smoking two cigarettes per week
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predicted the progression to heavy adult smoking with an
odds ratio of 174 [11,12]. These data indicate a sensitivity
of more than 99% in the ability to predict an ominous
trajectory of tobacco use based on symptoms that are
reported by a quarter of youth after smoking two ciga-
rettes. Conversely, based on long-term studies we can state
with 99% specificity that youths who do not develop symp-
toms of wanting–craving–needing will not progress to
regular daily smoking [13].

The recurrent and periodic compulsion to use tobacco
as manifested in the symptoms of wanting, craving and
needing is unique to tobacco addiction, as no other con-
dition produces a compulsion to use tobacco. Whenever a
patient presents with signs or symptoms that can be
explained by only one condition, a physician can make a
confident diagnosis even in the absence of additional
characteristic signs or symptoms. Although tobacco
addiction has additional signs and symptoms, our data
suggest that these need not be present to make a diagnosis
if the recurrent and periodic compulsion to use tobacco is
present. The current DSM criteria include a range of cri-
teria, but these were not drafted based on an understand-
ing of the pathophysiology of nicotine dependence and
how it develops [14]. Rather, the DSM criteria were
created to match the criteria used for addiction to other
drugs, particularly alcohol.

Diagnostic criteria for addiction should, at the very
least, be able to differentiate between individuals who are,
and are not, able to abstain when they decide they want
to do so. DSM-based measures of nicotine addiction have
a poor track record in this regard [15–17], whereas time
to first cigarette of the day which captures, to some
degree, the dimension being proposed here, has a good
track record [18]. The model proposed here suggests that
reports and behavioural markers of need to smoke will be
particularly useful in identifying smokers who will
struggle to stop without help.

In sum, I propose that addiction to cigarettes can be
diagnosed clinically on the basis of a recurrent and peri-
odic compulsion to smoke, and that appropriate measures
of this symptom may prove much more useful than those
based on existing DSM criteria.

Declaration of interest

The author has received some funding from Pfizer.

JOSEPH DIFRANZA

Department of Family Medicine and Community Health,
University of Massachusetts Medical School,

55 Lake Avenue, Worcester, MA 01655, USA.
E-mail: difranzj@ummhc.org

References

1. DiFranza J., Ursprung W., Carlson A. New insights into the

compulsion to use tobacco from a case series. J Adolesc
2009; doi:10.1016/j.adolescence.2009.03.009.

2. Iniguez S., Warren B., Parise E., Alcantara L., Schuh B.,
Maffeo M. et al. Nicotine exposure during adolescence
induces a depression-like state in adulthood. Neuropsychop-
harmacology 2008; doi:10.1038/npp.2008.220.

3. Smith K. M., Mitchell S. N., Joseph M. H. Effects of chronic
and subchronic nicotine on tyrosine hydroxylase activity in
noradrenergic and dopaminergic neurones in the rat brain.
J Neurochem 1991; 57: 1750–6.

4. Abreu-Villaca Y. A., Seidler F. J., Qiao D., Tate C. A., Cousins
M. M., Thillai I. et al. Short-term adolescent nicotine expo-
sure has immediate and persistent effects on cholinergic
systems: critical periods, patterns of exposure, dose thresh-
olds. Neuropsychopharmacology 2003; 28: 1935–49.

5. Scragg R., Wellman R. J., Laugesen M., DiFranza J. R. Dimin-
ished autonomy over tobacco can appear after the first ciga-
rette. Addict Behav 2008; 33: 689–98.

6. DiFranza J., Ursprung W. The latency to the onset of nico-
tine withdrawal: a test of the Sensitization-Homeostasis
Theory. Addict Behav 2008; 33: 1148–53.

7. Fernando W., Wellman R., DiFranza J. The relationship
between level of cigarette consumption and latency to the
onset of retrospectively reported withdrawal symptoms.
Psychopharmacology 2006; 188: 335–42.

8. Perkins K. A. Chronic tolerance to nicotine in humans and
its relationship to tobacco dependence. Nicotine Tob Res
2002; 4: 405–22.

9. DiFranza J., Savageau J. A., Fletcher K., O’Loughlin J. E.,
Pbert L., Ockene J. K. et al. Symptoms of tobacco depen-
dence after brief intermittent use—the Development and
Assessment of Nicotine Dependence in Youth—2. Arch
Pediatr Adolesc Med 2007; 161: 704–10.

10. DiFranza J. R., Savageau J. A., Rigotti N. A., Fletcher K.,
Ockene J. K., McNeill A. D. et al. Development of symptoms
of tobacco dependence in youths: 30 month follow up data
from the DANDY study. Tob Control 2002; 11: 228–35.

11. Riggs N., Chou C.-P., Li C., Pentz M. Adolescent to emerging
adulthood smoking trajectories: when do smoking trajecto-
ries diverge, and do they predict early adulthood nicotine
dependence? Nicotine Tob Res 2007; 9: 1147–54.

12. DiFranza J., Riggs N., Pentz M. Time to re-examine old defi-
nitions of nicotine dependence. Nicotine Tob Res 2008; 10:
1109–11.

13. Wellman R. J., DiFranza J. R., Savageau J. A., Dussault G. F.
Short term patterns of early smoking acquisition. Tob
Control 2004; 13: 251–7.

14. American Psychiatric Association. Diagnostic and Statistical
Manual of Mental Disorders, 4th edn. Washington, DC:
American Psychiatric Association; 1994.

15. Breslau N. P., Johnson E. O. P. Predicting smoking cessation
and major depression in nicotine-dependent smokers. Am J
Public Health HIV/AIDS 2000; 90: 1122–7.

16. Hendricks P. S., Prochaska J. J., Humfleet G. L., Hall S. M.
Evaluating the validities of different DSM-IV-based concep-
tual constructs of tobacco dependence. Addiction 2008;
103: 1215–23.

17. John U., Meyer C., Rumpf H. J., Hapke U. Depressive disorders
are related to nicotine dependence in the population but do
not necessarily hamper smoking cessation. J Clin Psychiatry
2004; 65: 169.

18. West R., Mcewen A., Bolling K., Owen L. Smoking cessation
and smoking patterns in the general population: a 1-year
follow-up. Addiction 2001; 96: 891–902.

382 Editorial

© 2010 The Author. Journal compilation © 2010 Society for the Study of Addiction Addiction, 105, 381–382


