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Abstract

Background—Smoking experimentation in Mexican American youth is problematic. In light of

the research showing that preventing smoking experimentation is a valid strategy for smoking

prevention, there is a need to identify Mexican American youth at high risk for experimentation.

Methods—A prospective population-based cohort of 1179 adolescents of Mexican descent was

followed for 5 years starting in 2005–06. Participants completed a baseline interview at a home

visit followed by three telephone interviews at intervals of approximately 6 months and additional

interviews at two home visits in 2008–09 and 2010–11. The primary end point of interest in this

study was smoking experimentation. Information regarding social, cultural, and behavioral factors

(e.g., acculturation, susceptibility to experimentation, home characteristics, household influences)

was collected at baseline using validated questionnaires.

Results—Age, sex, cognitive susceptibility, household smoking behavior, peer influence,

neighborhood influence, acculturation, work characteristics, positive outcome expectations, family

cohesion, degree of tension, ability to concentrate, and school discipline were found to be

associated with smoking experimentation. In a validation dataset, the proposed risk prediction

model had an AUC of 0.719 (95% confidence interval, 0.637 to 0.801)for predicting absolute risk

for smoking experimentation within 1 year.

Conclusions—The proposed risk prediction model is able to quantify the risk of smoking

experimentation in Mexican American adolescents.
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Introduction

One out of three cancer deaths in the United States is caused by smoking(1), and longer

duration and greater intensity of smoking increase the risk of lung cancer significantly(2–6).

Early smoking experimentation is associated with a higher risk of habitual smoking(7–9)

Also, individuals who experiment with smoking at an earlier age are less likely to

successfully quit(7, 10). Several studies have shown that delaying or preventing

experimentation is a valid strategy for smoking prevention(7, 10, 11). Because tobacco use

results in diseases that cause the premature deaths of more than half a million Americans

each year(12), even modest declines in smoking incidence could lead to remarkable public

health benefits(13).

Few studies have focused on analyzing and preventing smoking experimentation. The risk

factors associated with smoking experimentation are household smoking(14–18), cognitive

susceptibility(15–17, 19–21), outcome expectations(14, 15, 20, 22–24), peer influence(15,

17, 24, 25), marketing/media influences(26–30), lower income(31), and lower

education(31–33). However, most of the subjects in prior studies were Caucasian, and risk

factors for other ethnic groups may vary owing to cultural and social differences between

the populations. Hispanics are the most rapidly increasing ethnic group in the United States,

and most US Hispanics are of Mexican origin. In 2011, nationally, 48.6% of Hispanics ever

tried to smoke compared to 44.2% of non-Hispanic whites, and in Texas, 54.3% of

Hispanics ever tried to smoke compared to 49.2% of non-Hispanic whites(34). Because of

the higher incidence of cigarette experimentation in this population, there is a need to

examine the risk factors associated with cigarette experimentation.

Risk prediction models are being developed to predict the risk of a variety of cancers(35–

44), and cardiovascular diseases(45). A risk prediction model for smoking experimentation

would be useful in identifying youth at high risk of becoming experimenters who may

benefit from targeted interventions(46) to prevent progress along the smoking trajectory.

Such risk prediction models can also be used to improve the design of intervention and

prevention studies(47).

In this study, we developed a risk prediction model for smoking experimentation based on

data from a prospective cohort of Mexican American youth. Our approach accounted for

variability in the sampled cohort by resampling the data and aggregating the parameter

estimates for the resampled datasets. We then used a resampling-based model selection

algorithm to select the predictors to include in the final multivariable risk model. This

approach guards against over-fitting the model and reduces the variance of the model

parameters. The performance of the risk prediction model was evaluated using the area

under the receiver operating characteristic curve (AUC). Using the risk prediction model, we

computed the absolute risk of smoking experimentation in Mexican American youth.
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Materials and Methods

Participants, Study Setting, and Population

The study participants were recruited from a population-based cohort of Mexican-American

households that was part of a prospective study of smoking behavior involving adolescents

of Mexican descent that was launched in 2001 at The University of Texas MD Anderson

Cancer Center. The individuals recruited for the study were self-identified Mexican

Americans who resided in Houston, Texas. A description of the cohort recruitment

methodology has been published(48).

From this cohort, households with age-eligible potential participants (adolescents between

the ages of 11 and 14 years) were identified. One child per household was enrolled in the

study. In total, 3000 households had age-eligible potential participants. Of these 3000

households, 1425 households were contacted and over 90% of them agreed to participate in

the study. Each participant enrolled in the study completed a 5-minute personal interview,

during which they provided their sex, age, nativity status, and acculturation information.

Each participant was then given a personal digital assistant (PDA) to complete the remainder

of the interview so as to ensure privacy. The institutional review board at MD Anderson

Cancer Center approved all aspects of this study.

Outcomes and Predictors

The primary end point of interest in this study was smoking experimentation. Participants

completed a baseline interview at a home visit in 2005–06, followed by three telephone

interviews at intervals of approximately 6 months and additional interviews at two home

visits in 2008–09 and 2010–11. The participants’ smoking experimentation status was

assessed using two questions at each interview: “Have you ever smoked a cigarette?” and

“Have you ever tried a cigarette, even a puff?”. Individuals who answered “No” to these two

questions were labeled as non-experimenters, but individuals who responded “Yes” to either

of the questions were categorized as experimenters. The total number of individuals from

which data were collected was 1328, out of which 149 individuals were previous

experimenters or smokers at baseline and therefore, following the standard guidelines for a

prospective cohort analysis(49), were excluded from our analyses.

Because only current information would be available for an individual for whom we want to

predict the risk of smoking experimentation, we only used information collected at the

baseline interview to model the risk of smoking experimentation. In total there were 146

continuous and categorical baseline predictors, including demographics (e.g., age, sex),

cognitive susceptibility (e.g., “Would you smoke a cigarette if your best friend offers you

one?”), household smoking behavior (e.g., “Does your father/mother/brother/sister

smoke?”), peer influence (e.g., “How many of your friends smoke?”), family cohesion (e.g.,

“Does your family support each other?”), smoking messages, positive outcome expectations

(e.g., “Do you think smoking would make you look more mature?”), work smoking (e.g.,

“Do people smoke where you work?”), school discipline (e.g., “How many detentions have

you had in your school?”), and acculturation (e.g., “In which language do you generally

think?”).
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Statistical Methods

The relationships between the predictors and smoking experimentation were assessed using

the Cox proportional hazards regression model. The data were randomly split into 1000

training sets (constituting 67% of the individuals in the study), and 1000 test sets

(constituting the remaining 33% of the individuals in the study). The training sets were used

to develop the risk prediction model, and the corresponding test sets were used to validate

the model.

Risk Model Building

The predictors were selected using a two-stage approach. In the first stage, survival

regression was performed using the Cox proportional hazards model by regressing the time

of smoking experimentation with each predictor individually. For an individual who

experimented between two interviews, the midpoint of the interval between the two

interviews was used as the time of smoking experimentation(50). The predictors that were

significant at the 0.05 level individually were selected for the next step of the analysis. In the

second stage, all the predictors that passed the first stage were included in a multivariable

Cox proportional hazards regression model and regressed with the time of smoking

experimentation. Backward selection was performed on the multivariable model to remove

predictors that were not significant at the 0.05 level.

This two-stage approach is the standard used for developing risk prediction models (e.g.

(51)). However, this approach does not account for the variability associated with the cohort

being a random sample from the population. Hence, we applied a novel approach called

Resampling-based Model Selection and Aggregation (RMSA) to account for this variability

and improve the performance of the risk prediction model. The RMSA approach was

accomplished using the following steps.

1. Resampling data: The data were randomly split into K (=1000) training sets and

test sets. The K training sets were used to develop K multivariable models (one for

each training set) using the standard two-stage approach mentioned above.

2. Importance of predictors: We computed the number of times each of the 146

predictors was selected in the K multivariable models. The higher the frequency the

more likely the variable is important for predicting smoking experimentation.

3. Model building using a threshold: The final model included all predictor variables

that were selected in at least C% of the K models. (Details about how the value of

C was determined are presented in Step 6.)

4. Parameter estimates for resampled datasets: For each of the K training sets, the

final model from step 3 was used to estimate the parameters of the Cox

proportional hazards model.

5. Aggregation of estimates from resampled datasets: A random effect model,

without assuming independence of the resampled datasets, was used to aggregate

the parameter estimates and the associated variance-covariance matrix.

Talluri et al. Page 4

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2015 October 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



6. Assessment of model fit: The final model with the aggregated estimates of the

model parameters was used to analyze the K test sets to assess the performance of

the model. The receiver operating characteristic (ROC) curves for each of the

models were constructed by computing the specificity and sensitivity of the model.

The area under the ROC curve (AUC) was used to determine the model’s ability to

predict smoking experimentation. The process was repeated to obtain the optimal C

% threshold that corresponded to the threshold of the model with the highest mean

AUC value.

Absolute Risk Prediction

Our risk prediction model estimates the absolute risk of an individual experimenting with

cigarettes in the next 1 to 5 years. The risk prediction model is based on the Cox

proportional hazards model and developed using the RMSA approach, h(t) = h0(t)exp(Xβ),

where h(t) is the hazard function, h0(t) is the baseline hazard function, X contains the

predictors, and β contains the regression coefficients. Using the estimates of β and the

variance-covariance matrix for β, M (=1000) random samples of the regression coefficients

[β(0), β(1), …, β(M)] were sampled from a multivariate normal distribution. For an individual

with a set of predictors X, the hazard functions [h(t)(0),h(t)(1),…,h(t)(M)] corresponding to

[β(0), β(1),…, β(M)] were computed. The probability of experimenting with smoking in the

next T years was estimated using . This procedure quantifies uncertainty

in the risk estimate for an individual, which can then be used to compute the 95%

confidence interval for the risk of smoking experimentation.

It is cost efficient to provide interventions when individuals are classified as being at high

risk for smoking experimentation. We developed two thresholds, P1 and P2, and individuals

whose absolute risk was lower than P1 were in the low-risk category and individuals whose

absolute risk was higher than P2 were in the high-risk category. We chose P1 such that the

negative predictive value was set to be 90%. P2 was chosen to match the number of

predicted experimenters with prevalence of experimentation in the population.

Results

Epidemiologic data from 1179 individuals enrolled in the prospective cohort (who were self-

reported non-experimenters) were available for developing the risk prediction model for

smoking experimentation. The mean age of the participants at baseline was 12.32 years

(range, 11.01 to 14.69 years). The number of new experimenters identified over the course

of the study was 380 (Table 1). The distribution of select predictors in experimenters and

non-experimenters is presented in Table 2. The experimenters were more likely to be male

than the non-experimenters (57.6% vs 42.6%;p<0.001). Non-experimenters were more

likely than experimenters to say that they definitely would not try a cigarette soon (86.6% vs

74.2%; p<0.001). A higher proportion of experimenters had at least 1 detention in school

over the past year (35.8% vs 21.0%; p<0.001), had friends who smoke (19.5% vs 5.8%;

p<0.001), and knew whether one needed to show identification to buy cigarettes in their

neighborhood (48.2% vs 34.5%;p<0.001).
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Univariate analysis using the Cox proportional hazards model was first performed to

identify the risk factors associated with smoking experimentation. Of the 146 predictors

studied, 69 were significantly associated with smoking experimentation at the 0.05 level (see

Supplementary Table S1 and Supplementary Table S2).

Multivariable Risk Model

The multivariable risk model constructed using the RMSA procedure included 18 predictors

that were significantly associated with smoking experimentation at the 0.05 level (Table 3).

The optimal threshold C (See Methods: Risk Model Building) for the RMSA procedure was

estimated to be 22.5%. Work smoking had the highest impact on experimentation, with a

hazard ratio (HR) of 2.32 (95% CI, 1.27 to 4.26). Sex was significantly associated with

smoking experimentation, with adolescent girls having a lower risk of experimentation

(HR=0.61, 95% confidence interval [CI], 0.51 to 0.72). Other predictors that were associated

with smoking experimentation were having a mother who smoked (HR=2.22, 95%CI, 1.36

to 3.62), neighborhood characteristics (HR=0.65, 95% CI, 0.55 to 0.78), and having peers

who smoke (HR=1.64, 95%CI, 1.39 to 1.93).

Model Validation and Predictive Power of the Model

We randomly sampled 1000 training sets constituting 66.67% of the individuals in the study

and 1000 test sets constituting the remaining 33.33% of the individuals in the study. The

model was built using the training set and validated using the corresponding test set. The

AUC was calculated for each of the 1000 test sets, and the mean AUCs for 1, 2, 3, 4 and 5-

year risk of smoking experimentation were 0.719, 0.714, 0.688, 0.671 and 0.666

respectively (Table 4). The ROC curves for 1, 2, 3, 4 and 5-year risk of smoking

experimentation are presented in Supplementary Figure S1.

Estimation of Absolute Risk for Smoking Experimentation

We used the risk prediction model to estimate the absolute risk for smoking experimentation

in a time interval. The final model was as follows:

where the predictors were as described in Table 3.

As an example, consider an adolescent boy who is 12-years-old, probably not susceptible to

trying a cigarette, has a few friends who smoke, has no parents’ friends who smoke, has a

mother who smokes in the house, has no siblings or others in the household who smoke, is

rarely tense and rarely has difficulty concentrating, agrees that smoking would give him bad

breath, strongly agrees that they help each other and can do whatever they want in his

family, doesn’t work, has no detentions or suspensions in school in the past year, thinks
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equally in English and Spanish, and knows whether one needs to show identification to buy

cigarettes in his neighborhood. The absolute risk for this individual to experiment in the next

1 year is 32.3% (95%CI, 18.0% to 50.0%).

Discussion

Using data from a prospective cohort of Mexican American youth, we developed a

multivariable model for predicting risk of smoking experimentation. We proposed an

approach called RMSA that accounts for variability associated with the cohort being a

random sample from the population, by resampling the data and then aggregating the

parameter estimates of the resampled datasets to estimate the model parameters. RMSA also

safeguards against over-fitting the model because the model is optimized over all of the

resampled datasets. Age, sex, cognitive susceptibility, household smoking behavior, peer

influence, neighborhood influence, acculturation, work characteristics, positive outcome

expectations, family cohesion, degree of tension, ability to concentrate, and school discipline

were found to be significantly associated with smoking experimentation.

Several other studies including our own have identified cognitive susceptibility(15–17, 19,

21), peer influence(14, 15, 17, 25), age(16, 20, 22), and male sex(14, 17, 20, 22) as

important risk factors for smoking experimentation. Positive outcome expectations(14, 15,

20, 22, 23), household smoking(14–17), neighborhood characteristics(52), anxiety and

depression(25, 53), and school suspensions(54)have also been shown to be associated with

smoking experimentation in several studies. Our study also found that family cohesion, co-

worker smoking status, and acculturation were associated with smoking experimentation.

Based on findings from this study, we developed an online risk calculator for smoking

experimentation that is applicable to Mexican American youths (https://

biostatistics.mdanderson.org/SmokingExperimentRisk/). This risk prediction model can be

used to identify individuals at high risk of smoking experimentation and provide suitable

interventions to reduce the risk. The ability of the risk model to distinguish between

experimenters and non-experimenters was measured using the AUC. As a general rule, a

prediction model with an AUC greater than 0.7 is considered to have acceptable

discriminative ability(55). The AUC for 1-year risk of smoking experimentation in our

model was 0.719, which is higher or comparable to risk prediction models for diseases such

as breast (0.58), ovarian (0.59), and endometrial (0.68) cancer(56). Furthermore, the AUC

for the dataset that included only low- and high-risk individuals (P1=0.03 and P2=0.215) was

0.901 for 1-year risk of experimentation. Any model with an AUC greater than 0.9 is

considered to have outstanding predictive ability(55). According to the 2012 Surgeons

General’s Report, nearly 9 out of 10 smokers have experimented with cigarettes by age 18.

The time (from baseline) at which an individual’s predicted risk exceeds the high-risk

threshold (P2) is of public health relevance. Our risk prediction model estimates this time

based on the individual’s baseline information and can be used in determining the time at

which interventions would be most beneficial.

Interventions are available for many of the modifiable risk factors identified in our risk

prediction model (e.g., household smoking, co-worker smoking status, family cohesion,
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positive outcome expectations). Interventions such as smoke-free homes(57) are available

for individuals who have smokers in the household, and workplace interventions(58) for

smoking cessation help reduce the risk of smoking experimentation among adolescents who

work. A variety of family therapies (e.g., Bowenian family system(59)) can be administered

to improve family cohesion. Similarly, susceptibility to smoking can be reduced using anti-

smoking media campaigns(60). The risk of smoking experimentation due to anxiety or

tension could be reduced by the use of cognitive-behavioral therapy(61).

Our prospective cohort study has various strengths and limitations. The cohort represents a

homogeneous sample of low-income Mexican American youth, who are relatively

understudied compared to other populations. The cohort was balanced with respect to sex.

The privacy of the participating children was ensured because the data were collected using

a PDA, which likely increased accuracy of the participants’ self-reports. The study had a

high retention rate: 87% of the participants participated in all five follow-up interviews.

The limitation of this risk prediction model is that it can only be used for Mexican American

individuals between 11 and 14 years old and may not be applicable to other populations and

age groups. In this study, internal validation using separate training and testing datasets was

performed. Therefore, the findings are preliminary and need to be validated in external

cohorts. Another limitation of the study is that the status of smoking experimentation in the

cohort was self-reported, which may include bias. However, the bias was reduced by

informing the participants that they may be selected to provide a saliva sample to test their

smoking status(62).

This risk prediction model is able to quantify the risk of smoking experimentation in

Mexican American adolescents. This model can be used by teachers, parents, and counselors

to assess the risk of smoking experimentation in Mexican American youth. This information

can then be used to provide suitable interventions to reduce that risk. In the future we plan to

include genetic information in the risk model to improve its performance even more, as

genetics play an important role in addictive behaviors.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Impact

Accurately identifying Mexican American adolescents who are at higher risk for smoking

experimentation who can be intervened will substantially reduce the incidence of

smoking and thereby subsequent health risks.
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Table 2

Distribution of study population by select variables at baseline.

Variables
Experimenters
(N=380)

Non Experimenters
(N=799) P-value*

Mean Age (SD+) 12.57 (0.92) 12.2 (0.85) <.001

Sex, n(%)

Males 219 (57.6) 340 (42.6)

Females 161 (42.4) 459 (57.4) <.001

Cognitive Susceptibility

Do you think you will try a cigarette soon?

Definitely Not 282 (74.2) 692 (86.6)

Probably Not 79 (20.8) 101 (12.6) <.001

Probably Yes 18 (4.7) 6 (0.8)

Definitely Yes 1 (0.3) 0 (0)

Do you think you will be smoking cigarettes 1 year from now?

Definitely Not 319 (83.9) 743 (93.0)

Probably Not 58 (15.3) 55 (6.9) <.001

Probably Yes 3 (0.8) 1 (0.1)

Definitely Yes 0 (0.0) 0 (0.0)

Do you feel anxious or tense?

Never 224 (58.9) 585 (73.2)

Very Rarely 82 (21.6) 120 (15.0) <.001

Rarely 42 (11.1) 47 (5.9)

Sometimes 17 (4.5) 27 (3.4)

Mostly 5 (1.3) 14 (1.7)

Always 10 (2.6) 6 (0.8)

Do you have difficulty concentrating?

Never 216 (56.8) 529 (66.2)

Very Rarely 57 (15.0) 130 (16.3) <.001

Rarely 46 (12.1) 68 (8.5)

Sometimes 31 (8.2) 34 (4.3)

Mostly 19 (5.0) 19 (2.4)

Always 11 (2.9) 19 (2.4)

Family Cohesion

In my family we really help and support one another.

Strongly Disagree 8 (2.1) 12 (1.5)

Disagree 14 (3.7) 18 (2.3)

Agree 230 (60.5) 427 (53.5) 0.015

Strongly Agree 128 (33.7) 341 (42.7)

We can do whatever we want in our family.

Strongly Disagree 201 (52.9) 380 (47.6)

Disagree 166 (43.7) 368 (46.0)
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Variables
Experimenters
(N=380)

Non Experimenters
(N=799) P-value*

Agree 9 (2.4) 46 (5.8) 0.023

Strongly Agree 4 (1.1) 5 (0.6)

Positive Outcome Expectations

I think smoking would give me bad breath.

Strongly Disagree 17 (4.5) 22 (2.8)

Disagree 7 (1.8) 8 (1.0)

Agree 103 (27.1) 182 (22.8) 0.054

Strongly Agree 253 (66.6) 587 (73.5)

Peer Influence

How many of your friends smoke?

None 306 (80.5) 753 (94.2)

Few 57 (15.0) 37 (4.6) <.001

Some 13 (3.4) 8 (1.0)

Most 3 (0.8) 1 (0.1)

All 1 (0.3) 0 (0.0)

How many of your parents friends smoke?

None 158 (41.6) 449 (56.2)

Few 152 (40.0) 279 (34.9)

Some 52 (13.7) 60 (7.5) <.001

Most 16 (4.2) 9 (1.1)

All 2 (0.5) 2 (0.3)

School Discipline

During this school year how many detentions or suspensions have you had?

0 244 (64.2) 631 (79.0)

>0 136 (35.8) 168 (21.0) <.001

Acculturation

In which language do you generally think?

Only Spanish 22 (5.8) 54 (6.8)

More Spanish Than English 33 (8.7) 120 (15.0)

Both Equally 105 (27.6) 225 (28.2)

More English than Spanish 85 (22.4) 190 (23.8) 0.002

Only English 135 (35.5) 209 (26.2)

Neighborhood Characteristics

If you try to buy cigarettes will you be asked to show your ID?

Yes/No 183 (48.2) 276 (34.5)

I don’t know 197 (51.8) 523 (65.5) <.001

Work Characteristics

Do people smoke where you work?

Yes 8 (2.1) 7 (0.9)

No/I don’t work 372 (97.9) 792 (99.1) 0.096

Household Smoking Behavior
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Variables
Experimenters
(N=380)

Non Experimenters
(N=799) P-value*

Does your mother/stepmother smoke?

No 343 (90.26) 752 (94.12)

Smokes in the house 14 (3.68) 7 (0.88)

Smokes but not in the house 20 (5.26) 37 (4.63) 0.005

Smokes but doesn’t live with me 3 (0.79) 3 (0.38)

Does your sister smoke?

Have no sisters 64 (16.8) 130 (16.3)

No 304 (80) 654 (81.9)

Smokes in the house 1 (0.3) 2 (0.3)

Smokes but not in house 5 (1.3) 11 (1.4)

Smokes but doesn’t live with me 6 (1.6) 2 (0.3) 0.146

Does anybody else who lives in the house with you smoke?

No 341 (89.7) 752 (94.1)

Smoke in the house 4 (1.1) 5 (0.6)

Smoke but not in house 35 (9.2) 42 (5.3) 0.023

*
P value from the two-sided Fisher exact test (for categorical variables) and Student’s t test (for continuous variables).

+
SD = Standard deviation.
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Table 3

Multivariable regression model for smoking experimentation based on RMSA framework.

Risk factor Coefficient SD P-value

 Age 0.341 0.051 <0.001

 Sex −0.495 0.088 <0.001

 CognitiveSusceptibility1 0.293 0.095 0.002

 CognitiveSusceptibility2 0.376 0.131 0.004

 Tension 0.103 0.042 0.013

 Concentration 0.082 0.036 0.021

 FamilyCohesion1 −0.194 0.072 0.007

 FamilyCohesion2 −0.193 0.072 0.007

 MotherSmoking 0.799 0.249 0.001

 SisterSmoking 0.762 0.354 0.031

 OtherSmoking 0.479 0.151 0.002

 PeerInfluence1 0.494 0.084 <0.001

 PeerInfluence2 0.140 0.053 0.008

 WorkSmoking 0.845 0.308 0.006

 Neighborhood −0.424 0.088 <0.001

 ThinkingLanguage 0.091 0.038 0.016

 POE −0.195 0.061 0.001

 Detentions 0.036 0.015 0.019

CognitiveSusceptibility1 – “Do you think that you will try a cigarette soon?”

CognitiveSusceptibility2 – “Do you think you will be smoking cigarettes in 1 year from now?”

Tension – “Do you feel anxious or tense?”

Concentration– “Do you have difficulty concentrating?”

FamilyCohesion1– “In my family we really help and support one another”

FamilyCohesion2– “We can do whatever we want in my family”

MotherSmoking– “Does your mother/stepmother smoke?”

SisterSmoking– “Do any of your sisters/stepsisters smoke?”

OtherSmoking – “Does anybody else who lives in the house with you smoke?”

PeerInfluence1– “How many of your friends smoke?”

PeerInfluence2– “How many of your parents’ friends smoke?”

WorkSmoking– “Do people smoke where you work?”

Neighborhood– “If you try to buy cigarettes will you be asked to show ID?”

ThinkingLanguage– “In what language do you usually think?”

POE– “I think smoking would make give me bad breath”

Detentions– “During this school year how many detentions and suspensions have you had?”

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2015 October 01.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Talluri et al. Page 18

Table 4

Area under the curve for 1 to 5-year risk of smoking experimentation.

AUC Mean Median SD

1 Year 0.719 0.720 0.042

2 Year 0.714 0.715 0.031

3 Year 0.688 0.689 0.028

4 Year 0.671 0.671 0.025

5 Year 0.666 0.666 0.024

SD = Standard deviation.
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