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Abstract

The nicotine “addiction” issue has again been
brought to center stage in many parts of the
world. In June, a group of attorneys general in
the United States, representing some 39 states
suing the tobacco industry to recover costs for
medical treatment, reached a tentative agreement
with the tobacco industry. The industry agreed,

in principle, to a number of points, including

paying the states a very large sum of money.

over the next 25 years, and changing the content
of the waming labels that appear in advertising
and on cigarette packages. One of the proposed
new warning labels is "WARNING: Cigarettes are
Unfortunately, exactly what this
warning means is not described. anywhere in the

addictive”,

settlement document, which, I believe will result
in continued confusion around the issue of
nicotine addiction. While the politics surrounding
smoking and the nicotine addiction issue may
have changed significantly, the scientific data
have not.

Stated simply and directly, some people can
and do find it difficult to quit smoking. However,
people often have difficulty modifying a variety
of pleasurable behaviors,
high-fat diet,

including eating a

gambling, watching too much
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television and even shopping to excess. Therefore,
if “addiction” refers to a behavior that some
difficulty

"Cigarettes are addictive”.

people may Thave changing, then
However, if “addiction”
means that the physiological and behavioral
processes accompanying smoking are similar to
those of addicting drugs like heroin and cocaine
(as stated in the 1988 Surgeon General’s repbrt
and restated many times by officials at the Food
and Drug Administration), then the warmning label
is sending an inaccurate and potentially
self-defeating message.

In order to better understand why people
continue to smoke despite the well-known risks

associated with smoking, I will examine what

we have termed the “positive aspects of
smoking”. Or, in other words, the personal
“benefits” that people achieve from smoking

which we believe provide a more accurate and
complete explanation of why people smoke,
rather than the simplistic nicotine “addiction”
hypothesis. Included in this review will be a
description of how addicting drugs have been
defined in the past, a discussion of why the
concept of intoxication is critically important to
defining an addicting drug, and laboratory data
generated in scientific studies on the positive
effects that smoking and nicotine can have on
mood and mental and motor performance in

humans.

"Addiction” to cigarettes and nicotine has been
researched, debated and discussed for decades, if
not centuries, as' has been the phenomenon we

other
And while many
understanding  of

call “addiction” to many pleasurable

activities and experiences.
researchers’ and laymen’s
addiction is derived in large part from studies of
there is,

alcohol and opiates, unfortunately, no

are addictive” ¥7)7} gt} et vHd “addiction”
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what
“addiction” means to help guide the research and

universally  accepted  definition  of

the opinions formed. Too often, the "logic” used
to identify an addiction is an “expert’s”
that while he may not be able to define an
addiction, he knows it when he sees it. This

scientifically unsatisfactory state of affairs was

view

recently summarized in the concluding remarks
to one day conference on addiction, held in
London:

"Addiction is a subject that defies conclusive
statements... there in no underlying theory of
addiction, no satisfactory definition and no
common  working  hypothesis  for
research. The more the subject is dissected, the
more elusive is any common approach to the
"truth” about' addiction.

even have added to the illusion that the subject

This symposium may

can be captured and neatly packaged. The study
of addiction
destination.” (Hindmarch and Stonier, 1996).

The task of summarizing the current climate
"addiction”
or presentation is,

is a journey without a clear

and data surrounding the nicotine
issue in a short paper

therefore, rather daunting one. However, as
stated in the abstract, while the political climate
surrounding the nicotine “addiction” issue has
recently changed, the scientific data have not.
Interested readers of this manuscript can obtain
related information and references on many of
the topics to be discussed in several previously
published articles (Robinson and Pritchard,
1992a, 1992b, 1995a, 1995b; Robinson, 1994).
And while as recently as a few years ago many
would question the relevance of a discussion on
“addiction,”

argue that this subject is cumently one of the

nicotine or cigarette few would
most important topics facing the tobacco industry
around the world. This manuscript will critically
outline some of the data used to support the

scientific .
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nicotine “addiction” hypothesis, describe the
changing “definitions” of addictions, and provide
alternative explanations as to why people smoke.

Both smokers and nonsmokers commonly
believe that tobacco products, and in particular
cigarettes, are -“addictive.” This view is based on
a seemingly logical but inaccurate argument that
proceeds as follows:

1. The health risks associated with smoking
are well known;

2. Cigarette smoking has no redeeming
personal or social value;

3. Someone has to be either mentally ill or
addicted to continue a behavior that has such
-well-publicized risks associated with it and that
is‘without‘ any personal or social value; and

4. Since it is obvious that smokers are
psychologically “normal,” the only reason they
smoke is because they are “addicted.”

Of course, the basic flaw in the argument is
the assumption that smoking and tobacco
products have no personal or social value. This
part from the

awareness that smokers ate at increased risk for

stems in large widespread
a mumber of diseases, and a complete lack of
knowledge, especially among nonsmokers, as to
what other explanations might be offered as to
why people smoke. This is why the first task in
any discussion of cigarette or nicotine "addiction”
is to put aside the emotional and . political
aspects surrounding the health risks associated
with smoking that have principally been ascribed
to the "tar” components of smoke, and focus on
the physiological, pharmacological and behavioral
data relevant to addiction. Viewing these data
objectively also allows a critical evaluation of
the data used to that smoking and

nicotine are addictive

Ilpl_ovell
as well as examine
altenative points of view. In  discussing this

issue with people around the world, I believe
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that if we succeed in getting people to focus on
a critical and objective evaluation of the data,
they will generally find our position scientifically
sound and reasonable. _

Many of the current issue surrounding nicotine
“addiction” were first formally presented in the
1988 U.S. Surgeon General’s report entitled "The
of Smoking:
Addiction.” The views presented in their- document
were challenged shortly thereafter in several
articles (Warburion, 1989; Collins, 1990) and at
greater length by Robinson and Pritchard (1992a,
1992b). In our review paper, we specifically

Health Consequences Nicotine

challenged the Surgeon General’s conclusions
“that tobacco products, and the nicotine contained
within them, are as addictive as heroin and
cocaine. We argued from the viewpoint presented
report that
smoking and nicotine are more accurately
labelled as habit than “addiction,” since the
physiologic, pharmacologic and behavioral effects
of nicotine, are fundamentally
addictive drugs. This
position has helped to focus attention on several

in the 1964 Surgeon General’s

like caffeine,
different from those of

critically important issues in this debate: the

meaning of “addiction;” why intoxication is
critically important to defining an addictive drug;
and ultimately “"Why do people smoke?”
Whether or not a substance should be labeled
as addictive

obviously depends on one's

definition. As described above, there is no
universally accepted definition of “addiction.”
Instead, researchers and policy makers choose
the important elements of their particular
definition from a wide r1ange of components.
One common “definition” offered by the nicotine
"addiction” proponents seems to be overly broad
and simplistic - An addiction is any behavior
which some people may find difficult to stop.

Some of these researchers even suggest that
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tobacco and the nicotine contained in tobacco
have the power to destroy someone’s free will.

While this philosophical “definition” obviously
lacks scientific meaning, I will again state that if
your particular definition of “addiction” is any
behavior which some people may find difficult
to quit, then cigarettes are addicting. The problem
here of course is that such a “definition” has
been reduced to something meaningless, allowing
a wide variety of behaviors to be labeled as
addictions. In the end, labelling a behavior
(including watching television, eating fatty foods,
exercising, even working too much) as an
"addiction: is the first step in allowing the
"victim” to seek external help for their affliction
as opposed to taking personal responsibility for
his/her behavior.

The lack of agreement on what constitutes an
addiction has led
identified as addictions in the scientific literature,

to other behaviors being

inclnding estrogen replacement therapy, caffeine
in coffee and even camots. As a behavioral
scientist, I find it totally unsatisfactory that a
definition that should serve as a foundation for
conducting meaningful scientific studies apparently
distinguish  the -
behavioral effects of crack smoking from coffee
drinking and cocaine from colas.

Instead of adopting a language that recognizes
array of
behaviors, the “addiction” proponents choose to

cannot pharmacological and

-obvious differences in this wide
anchor all repetitive behaviors at one end of the
scale by labelling pleasurable behaviors the
people enjoy repeating “addictions.” This was not
always the case. When a scientifically testable
did exist,

distinctions were made between the effects of

definition of "addiction” important

substances like nicotine in cigarette smoke,
caffeine in coffee or colas and addictive drugs,

such. as heroin, cocaine and alcohol. Smoking

ks
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and coffee drinking were classified as habits,
based on the critical attribute that differeptiated
all addictive drugs - behavioral intoxication of
the user. |

The nicotine "addiction” proponents argljne that
the concept of “habituation vs. addiction” is no

longer “recognized” or that these definitions are

"outdated.” 1 would argue that the definition of

“addiction” has , in effect, been rewritten over
time to allow the inclusion of substances like
nicotine and caffeine. Equating vastly differing
behaviors under one nebulous term should be
unacceptable to everyone. If, instead, we labeled
nicotine and caffeine as habit-forming, we would

highlight important features that separate these

compounds from addictive drugs.

A key issue in this debate centers on the
argument that, through the decades, behavioral
intoxication has been a defining feature of
addictive drugs. By behavioral intoxication 1
mean disturbances of perception, attention, thinking,
wakefulness, judgement, and interpersonal relations
that drastically alter the person’s behavior,
lifestyle and value system. Anyohe who has a
friend or relative with a drug or alcohol problem
will understand this, and therefore understand
why intoxication is important in defining an
“addiction.”

The “addiction” proponents dismiss or ignore
our view,
defining attribute of addictive drugs. However, the
published literature seems to support our view

stating that intoxication is not a

on this. The 1964 Surgeon General’s report,
quoting the WHO (World Health Organization)
definition of "addiction” and habituation, used
the clearly defined feature of intoxication to
distinguish nicotine and caffeine from addictive
drugs. In 1978, the WHO redefined dependence-
_producing(addictive) drugs as those that produced
“hallucinations or disturbances in motor function
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or thinking or behavior or perception or mood.”
This is what the WHO’s International Classification
of Diseases (9th edition)
"psycho-toxic” effects of drugs.

In 1984, the National Institute on Drug Abuse
defined psychoactive (addictive)
those'  that

peiception of time,

refers to as the

substances as
produced “a distortion of the
space and the location of
objects within space” along with disruptions in
"physical coordination or pschomotor functioning.”
It was not until the publication of the 1988
Surgeon General’s report that the criterion of
intoxication was dropped. The reason for this is
obvious. Smokers simply do not smoke to
become intoxicated, nor do smokers or coffee
drinkers suffer any “psycho-toxic” effects after
consuming these substances for decades.

In addition to these more historical references,
the concept of intoxication as a principal feature
of addictive dmgs is valid even today, but is
ignored by most in relation to smoking and
nicotine. The American Psychiatric Association’s
Diagnostic and Statistical Manual of Mental
Disorders (4th edition) has been offered as more
proof that smoking is an “addiction” on a par
with heroin and cocaine. It discusses 11 classes
of substances the produce disorders, from alcohol
the sedative/

hypnotics. Behavioral intoxication plays a critical

and amphetamine to PCP and

role in identifying all(but one) of these substance
disorders. For example, the symptoms of alcohol
lack of

coordination; unsteady gait; nystagmus; impaired

intoxication include: slurred speech;
attention or memory; stupor or coma.
Pick any of the substances listed and you will
find it
intoxication or psycho-toxic effect: every substance

produces some form of behavioral
except nicotine. Nicotine intoxication is dismissed
with the statement; “This category does not

apply to mnicotine.” It is therefore somewhat
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surprising that our critics deny that intoxication
has been, and still is a principal feature of
addictive drugs. Recognition of this fact leaves
them with their final and most persistent (but
philosophical) argument, that centers on the
"highly controlled or compulsive use” of tobacco
products.

We are told that smokers have lost control of
their - ability to decide to stop smoking and in
fact cigarettes have destroyed their “free will.”
. When they

experience powerful urges, uncontrollable cravings

attempt to stop smoking they
and irresistible desires that they are apparently
powetless to fight. In a recent article published
textbook wused by many
the United States, Dr.

in a pharmacology
medical schools in
Henningfiled stated:
“It seems reasonable to conclude that once
nicotine dependence is established, the seemingly
irrational behavior of continued tobacco uses is
no more govemed by free choice and rational
behavior of
~cancer  onset  has
(Henningfield et al., 1995, p. 1727).

Much of the evidnce to support these claims

decision-making than is the
metastasizing cells once
occurred.”
relies on smokers’ assertions that they would
like to quit, but cannot. Yet, how do we measure
someone’s desire to quit? What constitutes a loss
of control or an irresistible urge?

The American Psychiatric Association tells us:
“The line between an irresistible impulse and an
impulse not resisted is no sharper than that
and dusk.”
surveys conducted in the early 1990’s, roughly

between twilight According to
75 percent of smokers said they were addicted,
while at the same time some 75 percent said
they could give up if they so decided. In the
1.5., over 40 million smokers have given up on
their own, without any professional help by

sticking to their commitment to stop smoking.
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The smoker’s ability to think or reason clearly is
not diminished when making the decision to quit
or continue smoking. In short, this is not a
behavior that the smoker has lost control over.

The "addiction” proponents, acknowledging that
smokers can and do quit, say that even those
smokers who do eventually quit may require
several serious attempts before they are
successful. This is not surprising. Most smokers
who quit report that they were successful when
they finally became truly motivated to quit,
when the pluses no longer outweighed the
minuses. :

However, although behaviors like smoking and
coffee drinking are more accurately labeled as
habits, not everyone can easily give -them up.
One need only consider those people who
continually fight to lose weight, only to regain it
and start the process over again, to verify that it
can be very difficult to modify well-ingrained,
pleasurable behaviors, even when we truly wish
to do so.

But difficulty in quitting does not serve as
evidence that nicotine is an addictive drug on a
par with heroin and cocaine. Drug “addiction” is
the result of a complex interaction of behavioral
It can not be

defined or characterized by any single activity or

and pharmacological variables.

effect. The determination of whether or not a
substance is addictive should be related to the
total behavioral effects of that substance.

With this in mind, I continue to arguc that
the physiological, phammacological and behavioral
effects of smoking and nicotine are fundamentally
different from those of addictive drugs such as
heroin and cocaine.

Concluding otherwise may actually do a
disservice to those attempting to quit smoking,
by suggesting it may be too difficult even to

try. It could encourage people to experiment
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| jwith illicit drugs, by suggesting they are no
" different from cigarettes. And equating smoking
and nicotine with heroin and cocaine I believe
actually endangers our credibility as scientists
with the
distinguish the effects of smoking or coffee
drinking from
heroin “addiction.”

What is it then that explains the smokers
enjoyment with smoking and the difficulty some

average layman, who can readily

the tragedies of cocaine and

may expetience when they attempt to stop? The
work of various laboratories, including those of
Dr. Jed Rose at Duke University, Professors

Battig and Adolkofer in Europe and our own -

laboratory, indicates that while a significant
portion of the pleasure of smoking is associated
with the sensory smoking — the

“taste”, the smell, the “feel” of the smoke—

aspects of

nicotine can also produce mild pharmacological
effects that are important to some smokers. The
work of Warburton, Hindmarch, Sherwood,
Gilbert and others has demonstrated that smoking
and nicotine can result in emotional, cognitive
and performance enhancements to the smoker.

In short, smoking, chewing or snuffing tobacco
products provide the user with certain personal
“benefits” which, to the
overall pleasure and enjoyment of these products

in turn, contribute
and help to reinforce the behavior. Two similar

models of smoking behavior, proposed by
Warburton (1988) and, more recently, by Gilbert
(1994), seem to explain the smoking behavior
data better than any simple “addiction” model.
These models indicate that, depending on the
person and on the situation, smoking andfor

nicotine may reduce feelings of dysphoria,
reduce stress, reduce anxiety and anger, enhance
memory, increase vigilance or attention, or
increase positive emotional states.

A teview of the performance literature conducted
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by Sherwood (1993) summarized 159 experiments
on the psychomotor effects of smoking and
nicotine. Of these, 86 experiments reported
improved performance and 53 reported no effect.
Twenty studies reported impairment, but some of
these used nonsmokers who received high doses
of nicotine gum, leaving open the question
whether  the

specific to nicotine or a general effect of the

performance  decrements were
subjects feeling ill.

However, there seems to be at least general
agreement in the literature that, on a rather basic
perceptual level, nicotine has been shown to
improve the sensitivity of vinson. In one test
widely used to access visual sensitivity, participants
are instructed to view flickering lights. The rate
steadily
participant reports when the flicker is no longer
visible, that is, the point’ at which the lights

of flicker is increased, and the

appear to be no continuously. The situation is
then reversed, and the lights begin in the “on”
state. The flicker rate is gradually reduced until
the subject reports seeing the flicker. Nicotine
has been shown to raise the critical flicker
frequency threshold (CFFT), ie., participants can
see faster rates of flicker after nicotine
administration. This is interpreted as demonstrating
improved performance of the visual system.
Smoking and nicotine have also been studied in
a varety of reaction time and rapid information
processing tasks.

In a simple choice reaction time task, the
subject is asked to respond as quickly as
possible to the onset of one or a set of stimulus
lights by touching the “button” immediately in
front of the light. Smoking and nicotine have
been reported to improve total reaction time in
this type of task and to enhance petformance of
other tasks that require information to be processed

rapidly. A good example of this is the Rapid
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(RVIP) task,
which has been used extensively in investigations

Visnal Information Processing
of the effects of nicotine on mental performance.
In this task, the experimental subject looks at a
video screen on which single-digit numbers
appear every second or so.

The participant is instructed to respond rapidly
(usually by pressing a button) to a “target
sequence” of either thre¢ consecutive odd or
three consecutive even numbers. Thus, as each
number is presented, the participant must
compare it with his immediate memory of the
previous two numbers, and decide whether or
not a response is required. In general,
suggest that smoking or chewing nicotine gum
can improve performance of the RVIP task, both
by increasing response speed (that is, speeding
reaction time) and increasing the number of
target sequences cortectly detected.

Smoking and nicotine have also been found to
enhance performance of a wide-variety of other
types of reaction-time tasks (those in which the
patticipant must rapidly choose the correct
response). One particularly interesting example is
the Stemberg task (named after ther scientist
who devised it), which measures how fast the
participant can scan through items being held in
immediate or short-term mei’nory.

The participant is first presented with a set of
items, usually single-digit numbers. For example,
he may see a four-number set consisting of the
digits 9, 6, 2 and 7. This memory set then
disappears from the screen, and a short time
later another number appears on the screen.
The second number is referred to as a probe,
since it “probes” the participant’s immediate
memory. The subject must rapidly decide whether
or not the ptobe was a member of the previously
presented memory set. This process is repeated

for a number of memory sets varying in size

studies -
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between one and six numbers.
Generally,

speeds overall reaction time and increases the

in the Stemberg task, nicotine
speed of scanning through short-term memory.
One of the most reliable effects seen with
smoking and nicotine is increased attention over
a sustained period. In these vigilance or sustained
attenfion tests, the participant must perform a
rather monotonous task for an extended duration.
An excellent real-life example would be an air
traffic controller watching a radar screen. Normally,
the performance of even highly-motivated
individuals drops off sharply during such tasks
after around 30 minutes, but smoking and
nicotine reliably
drop-offs.

In one such experiment
Warburton, 1984), subjects watched the ticking

of the minute hand of a clock for occasional

attennate such  performance

(see Wesnes and
“double jumps.” In three sessions, participants

tablets
milligram or 2 milligrams of nicotine (similar to

chewed containing O milligram, 1
chewing nicotine gum). A-total of three tablets
. containing the same amount of nicotine were
chewed each session at 20-minute intervals.
Relative to the first 20 minutes of the clock
task, nicotine had little impact during the second
After that,

attenuated the large decrement in performance

20 minutes. however, nicotine
seen in the placebo (0 milligram) session.
Another well documented effect of smoking/
nicotine is that it appears to lessen the impact
of distracting events. One way that this
particular finding has been tested (see Wesnes
and Warburton, 1984) is by using the Stroop
Test (also named after the scientist who devised
it). The participant is presented with words that
are all familiar colors, such as “red,” "green,”
“blue,” ot

words may be colored differently from the meaning

"yellow.” The letters making up the
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of the words themselves. For example, the word
Ilredu

subject is instructed to identify quickly the color

written in green-colored letters. The

of the letters and ignore the meaning of the
'word, ie, when the word "red” appears in
“green” letters, the correct response is “green”.

Since reading tends to be a highly leamed,
“automatic” * response in most adults, it is
difficult to-ignore the distracting meaning of the
word and respond only to the color of the
letters, Compared with a control task in which
subjects identify the color of colored squares, the
speed of the correct responses to the Stroop
words is slow. But nicotine has been shown to
improve performance in the test by lessening the
impact of the distracting word meanings, particularly
as the length of the task is increased.

In an attempt to use more real-world type
tasks, Sherwood and his colleagues (1995) have
studied the effects of nicotine on skills used in
driving a car. In these tests, both smoking and
chewing nicotine gum were shown to improve
both reaction time for braking, and tracking or
steering ability. Additional work from the laboratory
of Hindmarch and his

multiple scientific studies and compared the

colleagues analyzed
relative effects of a wvariety of compounds,
including nicotine administered in the form of 2
milligram gum. Of the compounds, only nicotine
and caffeine improved the tracking portion of
I believe Sherwood (1993)
best summarized the data on the performance

simulated driving,.

effects of nicotine when he concluded that “the
psychopharmacological profile of nicotine is one
of small, specific, positive effects on human
psychomotor performance.”

The personal mood (see Warburton, 1997) and
-performance benefits associated  with smoking
demonstrate that there are sound, logical reasons

why smokers choose to smoke. These findings
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help explain human smoking behavior far better
than any simple “addiction” model. The positive
aspects of smoking are critically tied to the
nicotine “addiction” issue. If we are not prepared
to help smokers better explain why they smoke,
by helping them better understand why they
smoke, we should be prepared to accept the
argument that smokers smoke simply because
smoking is an “addiction,” just like heroin and
cocaine, and the consequences to our industry if
this claim goes unchallenged.
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