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A research team led by Dan Belsky, Avshalom Caspi, and Terrie Moffitt at Duke University reports that genetic
risks for adult smoking problems may be treatable through programs to prevent teens from becoming regular
smokers.
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THE FINDINGS:

Smoking problems develop in 3 stages: Initiation, in which young people try cigarettes; Conversion to
regular smoking, in which some individuals become habitual users; and Progression to heavy smoking and
nicotine dependence, in which habitual use develops into addiction. In our study, we followed 1,000
individuals from birth through midlife to ask how 6 genetic markers discovered in to predict adult cigarette
consumption influenced the development of smoking problems beginning in adolescence.

Genetic risks did not predict which teens tried cigarettes.

BUT, for teens who did try cigarettes, being at high genetic risk increased the likelihood they would convert
to daily smoking, progress to heavy smoking, become nicotine dependent, and struggle with cessation.

For individuals who did not become regular, heavy smokers as teens, genetic risk was not associated with
risk for persistent heavy smoking, nicotine dependence, or cessation failure later in life.

So-called “chippers,” regular smokers who are able to smoke at parties or consume only one or two
cigarettes per day without getting addicted, had the lowest genetic risk of any population group—their
genetic risk was even lower than non-smokers.

The genetic risk score captured information about risk for smoking problems that could not be obtained
from individual’s family histories of smoking.

WHY ARE THESE FINDINGS IMPORTANT?

Despite public health efforts to promote smoking cessation, millions of Americans still smoke cigarettes.
Our findings suggest that programs and policies to prevent teen smoking or to discourage teens who do
smoke from becoming regular smokers may be an effective intervention with those at highest genetic risk
for lifelong heavy smoking.

Findings highlight the importance of a developmental approach to understand new genetic discoveries. We
followed teens from the point they initiated smoking through mid-life to ask how new genetic discoveries
cause individuals to become persistent heavy smokers. Our works shows that genetic risks act by
accelerating the progression of smoking behavior in adolescence. This points to a priority target for
intervention.



SUPPORTING DETAILS

Genetic Risk: We measured genetic risk using a polygenic (many gene) profile composed of 6 different genetic
markers called single-nucleotide polymorphisms, or “SNPs.” Each of these SNPs had already been discovered
to be related to how many cigarettes a person smoked per day in genome-wide association studies (GWAS) of
tens of thousands of adults. The GWAS research had asked whether each of millions of individual SNPs was
more common in adults who smoked more cigarettes per day. The 6 SNPs in the genetic profile were reliably
related to smoking in multiple GWAS meta-analyses.

Rapid Developmental Progression of Smoking Behavior: We measured early conversion to daily smoking and
rapid progression to heavy smoking. Early conversion to daily smoking was defined as smoking at least 1
cigarette per day by age 15 years. Rapid progression to heavy smoking was defined as becoming a pack-a-day
smoker by age 18 years.

Adult Smoking Problems: We measured persistent heavy smoking, nicotine dependence symptoms (using the
Fagerstrom Test of Nicotine Dependence), and cessation failures in the third and fourth decades of life.

PARTICIPANTS:

Participants were members of the Dunedin Multidisciplinary Health and Development Study, which tracks the
development of a birth cohort of 1,032 children born in 1972-1973 in Dunedin, New Zealand. This birth
cohort’s families represent the full range of socioeconomic status and health in the general population.
Follow-ups have been carried out at ages 3,5, 7, 9, 11, 13, 15, 18, 21, 26, 32, and most recently at age 38
years, when 95% of the living cohort members took part. We examined all of the cohort members with
European ancestry who provided DNA samples (98%).
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