Wanted:
a Generation of Quitters
How Research is Finding New Ways to Help Adolescents Quit Smoking
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rady Reynolds, PhD, has
never smoked a cigarette
in his life. Yet most of his
day is spent trying to find
ways to quit.

You won’t see him crunching on a
piece of nicotine gum or slapping on
nicotine patches. Instead, you’ll find
him crunching numbers and trying
to patch holes in research about what
motivates adolescents to quit smoking.
That’s because as a principal investigator in the Center for Biobehavioral
Health at The Research Institute at
Nationwide Children’s Hospital Dr.
Reynolds is using research techniques
to learn how to help adolescents
become quitters.
“Adolescence is a sensitive period to
begin smoking,” said Dr. Reynolds.
According to surveillance by the
Morbidity and Mortality Weekly Report,
approximately 2,000 adolescents
initiate smoking each day. That means
that every minute, an adolescent is
trying a cigarette for the first time.
And that first time may not be the
last. Studies show that the majority of
adolescents who smoke daily continue
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to smoke into adulthood, practically
guaranteeing increased health risks,
since approximately half of people
who smoke are expected to die from
smoking-related illnesses, according
to the World Health Organization.
Although adolescent smokers often
continue their habit into adulthood,
it may not always be clearly by
choice. Sixty-one percent of adolescents report wanting to quit smoking
cigarettes and 59 percent report a
quit attempt in the past year.
So why can’t they just quit? That’s
what Dr. Reynolds wants to find out.
As a behavioral psychologist, Dr.
Reynolds has spent his career trying
to understand what motivates people
to certain behaviors. Although some
motivators tied to cigarette smoking
have already been identified, such as
impulsivity, there is still a lot to learn.
“Impulsivity is not described by one
type of behavior. It is multifaceted,”
said Dr. Reynolds.
A recently studied aspect of impulsivity
is delay discounting. Delay discounting describes an individual’s preference
for a smaller, immediate reward over

a larger reward that is delayed for a
period of time. Delay discounting has
been shown to play an important role
in cigarette smoking behavior.
To further understand this relationship, Dr. Reynolds has developed a
delay discounting task that he believes
overcomes some of the shortcomings
of previously developed methods.
Most delay discounting tasks ask
participants to choose between
hypothetical situations, such as,
would you prefer $10 now or $100
one year from now. But according to
Dr. Reynolds, this hypothetical method
can be tricky for adolescents.
“Because adolescents, particularly
younger adolescents, aren’t as psychologically developed in many ways as
adults; they perceive information differently,” said Dr. Reynolds. “For example,
they don’t seem to understand the concept of time (like a year) as adults do.”
That’s why Dr. Reynolds developed
the Experiential Discounting Task
(EDT), a computer-based program
that measures delay discounting by
requiring participants to choose
between moment-in-time situations as
opposed to hypothetical situations.

To complete the EDT, the participant
views a computer screen that displays
two monetary amounts, one that
offers a smaller immediate reward and
another that offers the possibility of a
larger reward at a delayed time. For
example, do you want 15 cents now or
the possibility of 30 cents 28 seconds
from now? If the participant clicks the
computer to choose 15 cents now,
coins come clinking out of a specialized
change machine that is connected to
the computer.
“That’s why it’s called the Experiential
Discounting Task. Participants actually
experience the choice they make at
that moment,” said Dr. Reynolds.

Brady Reynolds, PhD, demonstrates
the Experiential Discounting Task.

the program at Nationwide Children’s
in January of 2006, one of the firstand-only smoking cessation programs
for adolescents in central Ohio.

If the participant instead chooses 30
Adolescents who enroll in this procents, they have to wait a set period of
gram attend a smoking cessation
time to see if they will actually receive
class held at Nationwide Children’s
the money, since the delayed option
main campus once a week for 10
may not actually pay out each time.
weeks. During the first half of the
This time delay can vary from zero
program, participants are taught
seconds, 7 seconds, 14 seconds, to
health and smoking education
28 seconds. After the time delay, the
selected money
amount appears
“That’s why it’s called the Experiential
in the computer’s
Task. Participants actually experience
“bank account”
that will be cashed
they make at that moment,” said Dr.
out once the parincluding the common myths of
ticipant has completed the entire task.
smoking. Class five is the required
Every time the participant chooses
“smoking quit date” for participants
the smaller, immediate amount, that
and the remaining sessions are used
quantity goes down for the next choice
as a support group to help deal with
(the next option may give you 10
withdrawal and lifestyle changes
cents). This calculation helps provide a
associated with quitting smoking.
clearer measure of delay discounting.
Participants of the N-O-T program at
Those who chose the smaller, immediNationwide Children’s Hospital can
ate reward more often than the larger,
choose whether or not they want to
delayed option are described as being
perform the delay discounting task
more impulsive discounters.
along with their participation in the
To determine how delay discounting
10-week program. Dr. Reynolds’ delay
relates to cigarette smoking behavior,
discounting studies with this adolescent
the EDT is being evaluated with an
smoking population have shown that
adolescent smoking cessation program
the adolescents who discount more
called Not-On-Tobacco (N-O-T), the
often are those who are less likely to
official teen smoking cessation
quit smoking, even after participating
program of the American Lung
in the N-O-T program.
Association. Dr. Reynolds initiated

These findings have implications for
designing effective smoking cessation
programs. “A person who discounts
most by delay is someone whose
behavior is led by more immediate
consequences. To reach an adolescent smoker who discounts a great
deal, you need to make the benefits
of quitting smoking more immediate.
Programs that stress the long-term
effects of smoking are going to be less
effective for these
adolescents,” said
Discounting Dr. Reynolds.

the choice
Reynolds.

Although Dr.
Reynolds is quick
to suggest his
findings could be applied to current
smoking cessation programs, he says
that even the best of research needs to
be strengthened by further evidence.
That’s why he has made the EDT
available via the web for behavioral
laboratories throughout the world.
Other investigators can access the
software, purchase the appropriate
coin machine and conduct their own
experiential delay discounting studies.
Dr. Reynolds will then analyze their
findings from the EDT, in hopes that
they can also help shape smoking
cessation and education programs
for adolescents.
More Smoke Signals
The EDT is not the only method
Dr. Reynolds is using to understand
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Preliminary results have shown that the participants
significantly maintained abstinence from smoking
when they were being paid, even during a period at
the end of the program when it didn’t matter how
much they smoked.
smoking behavior. Working with
collaborators, he is collecting data from
a web-based contingency management
program. Participants of this program
are asked to record “video diaries” of
themselves three times a day using web
cameras. At the time of each “diary
entry” they blow into a picometer, a
device used to measure carbon
monoxide levels, a distinct marker
of how much tobacco someone has
smoked in the past three to six hours.
Participants are given money for
continued abstinence during the
treatment phases.
Preliminary results have shown that the
participants significantly maintained
abstinence from smoking when they
were being paid, even during a period
at the end of the program when it
didn’t matter how much they smoked.
With continued funding, Dr. Reynolds
hopes to maintain this method of
research with the hopes of one day
combining the contingency management model with the N-O-T program
model, for a more comprehensive
smoking cessation course.
“By reinforcing positive behavior,
the contingency management portion
could help kids get through the
withdrawal stage that is common
with the early days of smoking
cessation. Then combining the N-O-T
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program style would encourage
maintenance by providing the needed
peer support group,” said Dr. Reynolds.
Until then, the N-O-T program
continues to make an impact. Of the
more than 60 adolescents who have
participated in the N-O-T program at
Nationwide Children’s, 25 percent
made a significant decrease in smoking
frequency and many of the others
report at least some decrease.
Genetic Contributions
Beyond his current research methods,
Dr. Reynolds would like to further the
understanding of adolescent smoking
cessation by investigating how genetics
contribute to smoking habits. He and
Chris Bartlett, PhD, principal investigator in the Center for Quantitative and
Computational Biology at The Research
Institute, are already collecting pilot data
that involves isolating genes associated
with different neural systems in the
brain (many of which are associated
with addiction) to search for genetic
markers of delay discounting.
Other hopeful genetic studies include
investigating recent research in the field
that suggests the relationship between
smoking behavior in parents and their
children can most likely be accounted
for by their genetic relatedness, not just
by a child mimicking parental behavior.

Although Dr. Reynolds would like to
delve into these new areas of research,
he is not abandoning the EDT. In fact,
fellow principal investigators at The
Research Institute have plans to use it
to determine the role delay discounting
plays in behaviors beyond smoking
cessation. Planned studies include
measuring suicidal impulsivity and
studying what makes people likely to
use safety equipment, such as sports
safety equipment or parent use of infant
car seats and home smoke alarms.
Even though Dr. Reynolds’ original
plans for the EDT were focused on
adolescents, his findings may have
implications for adult smokers. “The
research would have to be explored, but
there are indications that these findings
may apply to the adult population since
research has already shown that adult
smokers discount more than adult
non-smokers,” he said.
For now, however, Dr. Reynolds plans
to focus his research on ways to help
adolescents specifically. “If we can
change smoking habits during
adolescence, we’ll be able to greatly
reduce the long-term effects of
smoking,” said Dr. Reynolds.
For more information about the
Not-On-Tobacco program at
Nationwide Children’s Hospital,
call (614) 355-3445, or click on
“Education Classes” at
NationwideChildrens.org.
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