FIGURE 2

A, Nonparametric calibration plots using the training data set. B, Nonparametric calibration plots using the test data set.

use, all of which are amenable to
prevention. Self-esteem training,**
sensitization to the influence of
tobacco advertising, rehearsal

of refusal skills,*! watching 10
truth campaign ads,*® and using
commitment contracts to delay
smoking*® are strategies that may
increase resilience to tobacco
smoking.

The 3-item SSC index121 is widely
used in research to identify youth at
risk of becoming a smoker. Strong
et al?! added a curiosity question

to the original index!! improving
sensitivity (79% from 62%) and
reducing specificity (36% from
50%). However, this index was not
developed for, nor has it been tested
in clinical settings or include diverse
factors reflective of the many causes
of smoking. Indeed, our scenarios
suggest that adolescents who are
not drawn to smoking but live in

a high-risk environment are at

risk of initiation. This would likely
not be captured by the SSC index
because it relies solely on feelings
about cigarettes. It may be prudent

for researchers of future work to
assess the predictive validity of

these screening tools in head-on
comparisons in the same setting.

Our prognostic tool may not
generalize to other jurisdictions,
especially if the prevalence of the
items tapped differ importantly. A
cutoff used to designate high or low
risk depends on smoking prevalence.
Our cutoff may only be meaningful if
the adolescent smoking prevalence is
~16% (as it is currently in Canada,*’
which is slightly higher than in

the United States).*8 If smoking
prevalence differs substantially, our
model can still be used to provide
guidance on the relative importance
of each predictor and allow clinicians
to flag adolescents with several

risk factors in the model. Similarly,
because the legal drinking age is 18,
alcohol use is relatively frequent
among adolescents in Quebec.*® The
ability to discriminate high versus
low risk using our cutoff may be
compromised if adolescents do not
drink to the same extent. However,
as our scenarios illustrate, factors

including self-esteem and having
friends who smoke have higher
impacts on the predicted probability
than alcohol use. Thus, the tool

can still be used to identify at-risk
adolescents, even in populations with
lower alcohol consumption.

Although these data were collected
almost a decade ago, our systematic
review on longitudinal studies??
suggested no changes over time

in the prognostic value of these
predictors. In addition, we are not
aware of a more recent data set

with as comprehensive a set of
measured predictors of initiation,22
which is required to meet the latest
recommendations for constructing

a prognostic tool with acceptable
performance.>%°! Increased
understanding of youth at risk could
impel the development of therapeutic
toolkits to prevent or delay initiation.
For example, older age had a strong
protective effect (the longer the delay
in initiation, the lower the probability
of initiation). A no-smoking contract
for the next year might hold promise,
as would strategies used to navigate
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CIRCLE POINTS CORRESPONDING TO AGE
AGE, years (round up) POINTS
12 100
13 80
14 60
15 40
16 20
17 0
IF THE ANSWER IS “YES” TO THE QUESTIONS BELOW, CIRCLE CORRESPONDING POINTS
TOBACCO & ALCOHOL
Do any of the people whom you usually hang out with smoke cigarettes? 38
When you see other kids your age smoking cigarettes, is it difficult for you not to smoke? 27
Do you sometimes feel like you really need a cigarette? 45
Did you drink any alcohol (beer, wine or hard liquor) in the past 3 months? 29
STRESS & DEPRESSION
In the past 3 months, have you.......
been worried or stressed about loneliness? -18
been worried or stressed about your weight? 18
been worried or stressed about your relationship with your brother(s) or sister(s)? 14
been worried or stressed about a health problem? -14
felt hopeless about the future? 16
SELF-ESTEEM
Do you.....
think of yourself as someone who has something valuable to offer, at least as much as other _14
people do?
have a positive attitude towards yourself? —44
ADD UP POINTS CIRCLED
SUBTRACT - 118
FINAL SCORE
Score Convertor
FINAL SCORE 1-year risk (%)
<—40 <5%
—40 to 0 5tol1%
1 to 40 11 to 23%
41 to 80 2310 41%
81 to 120 41 to 62%
121 to 160 62% to 78%
>160 >78%
FIGURE 3

Prognostic tool and score convertor to assess 1-year risk of cigarette smoking initiation in adolescents. Negative scores correspond to low risk if using
the suggested cutoff of 11% to identify adolescents at high risk of smoking in our population.

or avoid situations when cigarettes associated with an increased risk of electronic cigarettes and other forms

are present. cigarette smoking initiation among of combustible and noncombustible
adolescents.>2 Physicians choosing tobacco. Further limitations included

Electronic cigarette use was to use the prognostic tool to identify that subitems in psychological

not measured and could not be at-risk adolescents should, as scales were likely correlated,

incorporated in the prognostic tool, part of a comprehensive clinical which can adversely affect the

although evidence suggests that it is assessment, also inquire about performance of conventional
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TABLE 2 Assessment of the 1-Year Risk of Cigarette Smoking Initiation in 8 Scenarios (NDIT Study)

Scenarios
Drawn to Cigarette Smoking? Not Drawn to Cigarette SmokingP
1 2 3 4 5 6 7 8
High Self- High Self- Low Low Self- Low Self- Low Self- Low Self- Low Self-
Esteem Esteem, Self-Esteem  Esteem and Esteemand Esteemand Esteem and Esteem,
Friends Who Friends Who Consume Friends Who Consume Friends Who
Smoke and Smoke Alcohol Smoke Alcohol Smoke and
Consume Consume
Alcohol Alcohol
Age,y 14 14 14 14 14 14 14 14
Friend(s) smoke No Yes No Yes No Yes No Yes
Consumes alcohol No Yes No No Yes No Yes Yes
Hard not to smoke when others are Yes Yes Yes Yes Yes No No No
smoking
Feels the need for a cigarette Yes Yes Yes Yes Yes No No No
Worry or stress about loneliness No No No No No No No No
Worry or stress about wt No No No No No No No No
Feels hopeless about the future No No No No No No No No
Worry or stress about relationship with No No No No No No No No
siblings
Worry or stress about a health problem No No No No No No No No
Has something valuable to offer Yes Yes No No No No No No
Has a positive attitude toward oneself Yes Yes No No No No No No
1-y predicted probability of initiating 0.04 (0.02) 0.15 (0.05) 0.14 (0.08) 0.27 (0.13) 0.23 (0.11) 0.07 (0.05) 0.06 (0.03) 0.13 (0.08)
cigarette smoking (SE)
Score (increasing positive score —51 16 14 52 43 -20 -29 9
implies higher risk)
Assessment of risk of cigarette smoking Low High High High High Low Low High

initiation

@ Drawn to cigarette smoking is defined by the following positive responses to 2 items: “hard not to smoke when others are smoking” and “feels the need for a cigarette.”
b Not drawn to cigarette smoking is defined by negative responses to both items.

variable selection techniques such
as stepwise regression.3 We used
the Bolasso algorithm,2° which
combines Lasso and bootstrapping
and addresses correlation between
predictors. Because the exact time
of initiation was not measured,

we used pooled logistic regression
rather than survival analysis,
although both methods lead to
similar estimates.53 It is unclear
whether the correlation between

intraindividual observations affected

the performance of Bolasso, which
assumes that observations are
independent. However, ignoring
the correlation between repeated
measures usually affects the
estimation of variances with a

negligible impact on regression
coefficients.>*

CONCLUSIONS

We developed a 12-item
prognostic tool that can be
used to identify adolescents
likely to initiate smoking in
the next year. If the predictive
ability is replicated in other
settings, this tool can be used
to help clinicians select who
should be counseled and,
because several items in the
tool are amenable to prevention,
how they should be counseled.
The sensitivity of the tool
combined with the potentially

lethal consequences of smoking
initiation underscore an urgent
need for such tools in pediatric
settings.

ABBREVIATIONS

Bolasso: bootstrap-enhanced
least absolute shrinkage
operator

Lasso: least absolute shrinkage

and selection operator

MI: multiple imputation

ND: nicotine dependence

NDIT: Nicotine Dependence in

Teens

SSC: susceptibility to smoking

cigarettes index
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