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Objective: The first case series on tobacco addiction suggested that withdrawal symptoms evolve through a
clear developmental sequence both over the clinical course and during an episode of abstinence. The objec-
tive of the current study was to determine if this observation would be confirmed by a second case series.
Methods: The subjects were 25 adolescent and adult smokers. Subjects were provided with operational def-
initions of the withdrawal symptoms of wanting, craving and needing. Using nondirective techniques, de-
tailed histories of subjects' experiences with these three symptoms during abstinence from tobacco were
obtained in individual interviews.
Results: All 25 subjects identified the operational definitions of wanting and craving as symptoms they had
experienced, and 21 subjects indicated that the definition of needing described a symptom they had experi-
enced. All 25 subjects reported that wanting was the first symptom they had experienced; 24 of 25 subjects
reported that craving was the second symptom experienced; and 20 of the 21 subjects that had experienced

needing reported that this was the third symptom they had experienced. All subjects reported that during
abstinence symptoms appeared in the order of wanting, craving and needing. Subjects reported that
stress-induced urges to smoke are not relieved by smoking, do not follow a characteristic sequence, and do
not have a latency.
Conclusions: Abstinence from tobacco provokes characteristic symptoms of wanting, craving and needing
that are widely endorsed by smokers as symptoms they have experienced. These symptoms develop in a
set sequence of wanting, craving and needing in all, or nearly all, smokers over their clinical course. These
symptoms recur in the same sequence during acute episodes of abstinence. Smokers can distinguish between
four symptoms: wanting, craving, needing and stress-induced urges to smoke, but these distinctions are not
captured by generic ‘craving’ measures.
© 2011 Elsevier Inc. All rights reserved.
1. Introduction

Case series are instrumental in determining the clinical course
of diseases (Yin, 2009). We published the first case series describ-
ing the symptoms of tobacco addiction in 2010 (DiFranza et al.,
2010). Our primary discovery was that the symptoms of withdraw-
al appear to evolve through a characteristic sequence. Initially, the
only symptom experienced during abstinence may be a mild desire
to smoke that many smokers call ‘wanting’. Wanting is short-lived
and easily ignored and does not intrude upon their thoughts
(DiFranza et al., 2010). With continued use, smokers may develop
a more intense and intrusive desire to smoke that many call ‘crav-
ing’. Craving is more persistent and harder to ignore: it interrupts
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their concentration. Later in the clinical course, the desire to
smoke that is prompted by withdrawal may intensify to a point
where it is impossible to ignore (DiFranza et al., 2010). Smokers
cannot concentrate on anything other than their urgent need to
smoke, and feel they need a cigarette just to feel, think and function
normally again. Many smokers refer to this symptom as ‘needing’ a
cigarette. Needing is distinguished qualitatively from craving by its
unremitting urgency and the fact that it cannot be ignored.

Some smokers reported that early in their clinical course, when
abstinent they experienced only wanting. Later, wanting would be
followed by craving, and ultimately wanting and craving would be
followed by needing. The sequence of symptom presentation during
a single episode of abstinence (wanting, craving, then needing)
appeared to recapitulate the sequence in which these symptoms
evolved over the clinical course (wanting, craving, then needing).
One limitation of this first case series was that this sequence was
recognized post hoc during the data analysis, and subjects had not
been asked if their symptoms followed this pattern. A second limi-
tation is that subjects were not provided specific definitions
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for terms, so it is not entirely clear that subjects were all using
the terms wanting, craving and needing to indicate the same
experiences.

Kozlowski warned that smokers are not consistent in their use of
the word craving, and recommended that terms with “precise and ex-
plicit specification” be used (Kozlowski et al., 1989; Kozlowski and
Wilkinson, 1987). Accordingly, we developed specific operational
definitions for the terms wanting, craving and needing. Objectives
for the current study were (1) to determine if our operational defini-
tions are valid descriptions of symptoms, and (2) to determine if
smokers share a common experience concerning the sequence of
symptom presentation over the clinical course, and during acute epi-
sodes of abstinence.

2. Methods

2.1. Subjects

Subjects were recruited online through Craigslist and word of
mouth to a targeted enrollment of 25. Subjects had to be at least
14 years old and currently smoking at least one cigarette per month.
Subjects received $20 for participating.

2.2. Interview protocol

A confidential semi-structured interview was conducted with
each subject, in person or by phone, by medical interviewers (S.U.
and L.B.) who obtained informed consent. The interviewers were
trained by rehearsing the interview with volunteers while being ob-
served to establish proficiency and fidelity with the interview proto-
col. The interviews were recorded. Ethical approval was provided by
the University of Massachusetts Medical School. The study was con-
ducted during 2009 and 2010.

The interview started with the collection of data concerning the
age of initiation of smoking and current smoking practices. A brief
questionnaire was used to administer the Hooked on Nicotine
Checklist (HONC) and the Autonomy over Tobacco Scale (AUTOS)
(DiFranza et al., 2009; Wellman et al., 2005). The interviewer then
provided the subject with operational definitions for wanting, crav-
ing and needing as follows: “I am going to define some terms for
you. First we are going to talk about ‘wanting a cigarette’. Wanting
a cigarette is a mild urge to smoke that will go away if you ignore
it.” “The second term I want to define is ‘craving a cigarette’. Craving
is when the desire for a cigarette is so strong that it is hard to ignore
and it interrupts your concentration.” “The last term I want to de-
fine is ‘needing a cigarette’. When smokers go too long without a
cigarette, they can experience withdrawal symptoms such as in-
tense craving, irritability, a bad mood, restlessness, and trouble con-
centrating. When someone needs a cigarette, they can't think of
anything other than smoking and they know they will have to
smoke a cigarette just to feel normal again.” These definitions
were repeated during the interview. These operational definitions
summarized the descriptions of symptoms provided by our first
50 cases (DiFranza et al., 2010). After each definition was provided,
subjects were asked if the definition was clear, and if that symptom
was something that they had experienced. To assess their under-
standing of these definitions, subjects were asked how they would
describe their own experience with that symptom to someone
who did not smoke.

After subjects expressed a clear understanding of these defini-
tions, the reviewer returned to the subject of wanting and repeated
the definition. Subjects were then asked “Is wanting a cigarette
something that you always experience if you go too long without
a cigarette?” The phrase “if you go too long without a cigarette” is
needed to establish that the symptom is triggered by withdrawal.
If subjects indicated that they always experienced wanting after
having gone too long without smoking, a detailed history was
obtained concerning how long they had been smoking and how
much they were smoking when they first experienced the symp-
tom. The same approach was then used to obtain detailed histories
of craving and needing. This established a record of the duration of
smoking at the point in time when each symptom was first experi-
enced, and this was done before subjects were asked in what order
symptoms appeared.

Next, subjects were asked in what order the symptoms had
appeared over the duration of their smoking career, and in what
order the symptoms appear if they are unable to smoke. As smokers
experience a desire to smoke even when they are not experiencing
withdrawal, subjects were asked to identify factors other than absti-
nence that brought on wanting, craving and needing.

2.3. Data analysis

Transcriptions of the recordings were read (by JD) to determine
(1) whether the subject felt that the definitions described their own
experiences; (2) whether the subject reported experiencing the
symptoms of wanting, craving or needing; (3) the order in which
symptoms appeared over the clinical course; (4) the order in which
symptoms appeared during abstinence; and (5) factors other than ab-
stinence that triggered similar symptoms.

3. Results

3.1. Subjects

The 25 subjects were 16–52 years of age (mean 24.5, SD 7.5),
56% female, 12% black, 16% Hispanic, and 72% non-Hispanic white.
The mean age of smoking initiation was 14.9 years (range 7–20;
SD 3.0). The mean duration of smoking was 10.9 years (SD 10.9).
Subjects smoked an average of 28.5 days per month (range 22–30;
SD 2.9); 7 were nondaily smokers, but of these, 2 smoked 29 days
per month. The average daily cigarette consumption was 10.5
(range 2–20; SD 5.7). The mean AUTOS score was 20.0 (range
8–30; SD 5.9), the mean HONC score was 7.3 (range 3–10; SD
2.2). Subjects reported having made a median of 2 quit attempts
(range 0–100; SD 21.1, mean 3.2 when the one outlier was
removed).

3.2. Experiences of wanting, craving and needing

All 25 subjects identified the operational definitions of wanting
and craving as symptoms they had experienced, and 21 subjects indi-
cated that the definition of needing described a symptom they had
experienced.

Table 1 provides some of the descriptions subjects provided when
asked to describe symptoms in their own words. Wanting was de-
scribed by many as a “mental” experience (thought) similar to a de-
sire for snacks. Craving was often described as a “physical”
experience with subjects describing sensations in their abdomen,
chest and oral cavity. Two subjects experienced salivation with crav-
ing, while another reported a dry mouth. Needing was described as
both an emotional and physical experience. Subjects reported impa-
tience, irritability, restlessness, short temper and anger, and in addi-
tion to the physical symptoms described for craving, subjects
described also shaky hands and headache.

3.3. The order in which symptoms appeared over the clinical course

All 25 subjects reported that wanting was the first symptom ex-
perienced; 24 of 25 reported craving was the second symptom; and
20 of 21 subjects that had experienced needing reported that this
was the third symptom experienced. For 24 subjects, symptoms



Table 1
Smokers' descriptions of wanting, craving and needing experienced as withdrawal
symptoms.

Wanting
“It just feels like any other time when you want food or you want some chocolate”
(31 yr white female).
“Kind of like wanting a piece of chocolate” (45 yr old white female).
“It's about the same as wanting to snack I guess. It's not like I'm hungry, but I would
enjoy it” (21 yr old white female).
“It's like an internal clock I guess. The wanting is kind of timed in my case” (25 yr
old white female).
“Like your brain wants it” (22 yr old white male).
“It's something in my brain like … I don't know, something in my brain that goes
off, not necessarily telling me, but just the feeling of it” (20 yr old white male).
“If I'm in a place where I can't smoke, a restaurant or whatever, a fleeting thought
goes through mymind, but it's not possible, so it just gets pushed to the back of my
head” (22 yr old white female).
“The want I can subconsciously stop” (22 yr old white male).

Craving
“Craving would kind of be like the feeling of want, except just multiplied by like
ten. So it's pretty much the same feeling, but just much, much more, because it's
the same feeling of anticipation” (17 yr old white male).
“Whereas previously I sort of defined wanting as something like mental and sort
of like a more mental exercise, but a craving is quite physical” (25 yr old white
female).
“Something in my gut that just tells me it's time for a cigarette…and this is going
to sound weird, but I've noticed maybe like … maybe my saliva … something in
my mouth tells me” (24 yr old white female).
“That's when you get the feeling in my mouth. I don't know … it feels like I'm
getting dry mouth. It's really weird. And I can't explain it, but that's how it
starts” (36 yr old Hispanic female).
“For me, I get like a pit in my stomach where I'm like, I've got to have a cigarette. I
crave a cigarette. It's almost like a hunger pain” (45 yr old white female).
“Tightness in my chest and a little anxious, distracted” (52 yr old white female).

Needing
“I just get mad when I don't have a cigarette for a long time. Everything kind of
sets me off, and all my muscles all tense up” (21 yr old white male).
“That feeling is, unfortunately, something similar to being extremely, extremely
hungry, like you haven't eaten in days, and you feel like your body needs you to
eat, whereas like your body needs you to smoke. It's no longer you want to, or
you just have the desire to; it becomes a point where your body is like sending
off some kind of signal that's saying, ‘Okay, it's way past time. Now you like
have to’” (26 yr old black male).
“Just very short-tempered and very hasty to finish whatever you need to do to
get out and smoke a cigarette.” “Almost panic I would say. Like nothing else re-
ally matters at that point, like I just need a cigarette” (24 yr old white female)
“Whereas a craving you can easily do different activities to get your mind off of
smoking, with the needing a cigarette, no matter what you can do, even if you
can still concentrate enough to function just fine, it's kind of like always some-
thing in the back of your mind that you just can't wait. And then, too, like you
get different physical symptoms from it. You get like chest pains because of anx-
iety you can get from it. You can feel short of breath from it. That's what I've no-
ticed with me. Occasionally, I get headaches from it if I go too long, and then, too,
there's different emotional things. Like I just become easily angry. Like I get a
very, very short fuse a lot of times and just like with small stuff it just like sets
me off and makes me angrier than it really should” (17 yr old white male).
“It's like a heavy burden is put on you, and the only way to get that rock off your
back is to smoke a cigarette” (22 yr old white male).
“It's not a great feeling because it's like you feel like agitated, like annoyed, and
you're just like, okay, I've got to go, I've got to go, I've got to go.” “I'm feeling re-
ally irritable right now, agitated, annoyed, like any little thing really gets to you
at this point” (36 yr old Hispanic female).
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evolved in the order of wanting, craving, and needing. The one sub-
ject that reported that needing appeared before craving, repeatedly
used the word ‘needing’ in a manner inconsistent with the defini-
tion provided.

For several subjects, the transition from wanting to craving
prompted them to purchase their own cigarettes for the first time.

3.4. The order in which symptoms appeared during withdrawal

With only a few exceptions, subjects reported that during with-
drawal under emotionally calm circumstances, symptoms appeared
in the order of wanting, craving and needing. “If the wanting goes
long enough it turns into a craving” (31 yr old white female).

Interviewer: “Now currently, if you just wait without smoking, do the
needing, wanting and craving appear in a certain order?”

Participant: “Wanting, then craving, and then needing.”

Interviewer: “And just to recap, when you first started smoking, as
you went along that progression, those three appeared in a specific
order?”

Participant: “Yes, the same order … wanting, then craving, and then
needing. It's always in that order” (25 yr old white female).

A few subjects noted that if they were busy they might not notice
the desire to smoke until craving interrupted their thoughts. A few
subjects noted that earlier they would experience wanting as the
first symptom of withdrawal but currently they “skip over” wanting
and experience craving as the first indication of withdrawal. A
28 year old Hispanic male reported previously experiencing wanting,
craving and needing in that order, “but like now it's just like you just
need a cigarette. There's not any craving, it's just so … it's so instan-
taneous right in your brain and there's no thinking about it.”

3.5. Factors other than withdrawal that trigger similar symptoms

Subjects identified a number of internal and external factors other
than withdrawal that can produce a desire to smoke. Subjects
reported that a mild desire to smoke (similar to wanting) can be trig-
gered by smoking cues in the environment such as seeing cigarettes,
smelling cigarette smoke, or seeing someone else smoking. Other fac-
tors that trigger a mild desire to smoke include boredom, consuming
alcohol, consuming coffee, excitement and stress. Common triggers
for a strong desire to smoke (similar to craving) included the smell
of smoke, boredom, stress, hunger, after a meal, after sex, and when
drinking alcohol. An intense urge to smoke (similar to needing) can
be triggered by stress and anger.

When asked about symptoms they experience because they have
“gone too long without smoking,” smokers readily distinguish want-
ing, craving and needing triggered by abstinence from the desire to
smoke triggered by other factors. We identified the following features
that distinguish the withdrawal symptoms of wanting, craving and
needing, from similar experiences not caused by withdrawal.

3.5.1. Relief by smoking
Withdrawal symptoms are relieved promptly by smoking. While

mild cue-induced urges to smoke are relieved by smoking, strong de-
sires to smoke that are triggered by emotional distress or alcohol con-
sumption may not be relieved by smoking. Even light smokers noted
that they might chain smoke under these circumstances because
smoking did not relieve the desire to smoke.

3.5.2. Characteristic sequence
Withdrawal symptoms appear in a characteristic sequence of

wanting, craving and needing, or in heavier smokers, just craving
and needing. The desire to smoke that is triggered by extraneous fac-
tors does not follow a sequence. A personmight have just satisfied the
need to smoke and a moment later experience an intense desire to
smoke after receiving bad news.

3.5.3. Characteristic timing
Withdrawal symptoms appear with a delay (latency) after the last

cigarette that is characteristic for each smoker such that the smoker
can rely on smoking a cigarette to keep withdrawal symptoms at
bay for a certain period of time (Ursprung et al., 2010). The desire
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to smoke that is triggered by factors other than abstinence has no
delay; it can emerge within moments of finishing a cigarette.

4. Discussion

Our first 50 case histories suggested that symptoms of withdrawal
present in a set sequence over the clinical course: first wanting, then
craving, and finally needing. Our 25 new cases support this develop-
mental sequence. Additional support comes from a cross-sectional
study of 349 adolescent smokers (DiFranza et al. , 2011a). Subjects
were asked about their recent experiences with wanting, craving
and needing using the same operational definitions as the current
study. Combinations of symptoms that were consistent with the se-
quence of wanting, craving and needing (i.e., wanting only, wanting
and craving, or wanting, craving and needing) were reported by
99.4% of smokers. However, the current study was the first to ask
smokers to describe the order in which these symptoms developed.
Together, these three studies support the conclusion that these symp-
toms develop in the sequence described.

Subjects confirmed that the operational definitions for wanting,
craving and needing were valid descriptions of symptoms they had
experienced during withdrawal. Four subjects had not experienced
needing, and we attribute this to their being at a less advanced
stage of addiction (DiFranza et al., 2011a).

Our first case series suggested that the symptoms of wanting,
craving and needing appear in this order during each episode of absti-
nence. The current study provides the first confirmation of this obser-
vation and provides new insights. A few subjects indicated that
earlier in their smoking career they had experienced wanting, craving
and needing in sequence, but more recently the urge to smoke
skipped over wanting and started with craving, or skipped over
both wanting and craving, and started directly with needing. We
speculate that skipping over the earlier symptoms may be an indica-
tion of more advanced addiction. This hypothesis could be evaluated
in future studies.

The idea that the qualitative differences between wanting, craving
and needing represent progressive stages in the development of addic-
tion is strongly supported by the previouslymentioned study of adoles-
cents, and by a cross sectional study of 422 adult smokers in which it
was demonstrated that higher stages of wanting, craving and needing
were associatedwith higher values on 40 separate indicators of tobacco
addiction (DiFranza et al., 2011b).

We found three features that distinguish the desire to smoke that is
triggered by abstinence from the desire to smoke triggered by stress.
Stress-induced urges to smoke are not relieved by smoking, do not fol-
low a characteristic sequence, and are not governed by a latency. To-
gether with wanting, craving and needing, our case histories
identified four qualitatively distinct symptoms thatwould not be distin-
guished by existingmeasures of craving used in smoking research (Cox
et al., 2001; Singleton et al., 2003). Our use of specific operational defi-
nitions, as recommended by Kozlowski, was essential in this regard.

A limitation of our study is that we did not ask about withdrawal
symptoms other than the desire to smoke. Our study of 422 adult
smokers found no indication that other withdrawal symptoms such
as irritability, restlessness, anxiety, impatience, or short temper fol-
low any similar developmental sequence (DiFranza et al., 2011b). Ad-
ditional study limitations include a small sample size, limited racial
and ethnic diversity, the use of a convenience sample, and retrospec-
tive data collection. Our subjects all experienced withdrawal symp-
toms frequently so they were not required to recall rare and remote
events. Recollection of the order of symptom development did re-
quire longer recall, but the average age of our sample was only
24.5 years. Most subjects had little difficulty remembering the order
of symptom presentation as the transitions from wanting to craving
to needing were typically separated by many months or years. Addi-
tionally, we employed interview techniques that assist recall by
prompting subjects to recall the details of events to place themwithin
the context of their lives.

5. Conclusion

The current study provides support for the following observa-
tions: (1) abstinence from tobacco provokes characteristic symptoms
of wanting, craving and needing that are widely endorsed by smokers
as symptoms they have experienced; (2) these symptoms develop in
a set sequence of wanting, craving and needing in all, or nearly all,
smokers over their clinical course; (3) these symptoms recur in the
same sequence during episodes of abstinence; (4) stress-induced
urges to smoke are not relieved by smoking, do not follow a charac-
teristic sequence, and do not have a latency. This clinical evidence
suggests that smokers share a common experience that should
allow physicians to diagnose physical dependence based upon recog-
nition of these withdrawal symptoms.
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