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Abstract

Background: Precision interventions using biological data may enhance smoking treatment, yet 

are understudied among smokers who are disproportionately-burdened by smoking-related 

disease.

Methods: We surveyed smokers in the NCI-sponsored Southern Community Cohort Study, 

consisting primarily of African American, low-income adults. Seven items assessed attitudes 

towards aspects of precision smoking treatment, from undergoing tests to acting on results. Items 

were dichotomized as favorable (5=strongly agree/4=agree) vs. less favorable (1=strongly 

disagree/2=disagree/3=neutral); a summary score reflecting generalized attitudes was also 

computed. Multivariable logistic regression tested independent associations of motivation 

(precontemplation, contemplation, preparation) and confidence in quitting (low, medium, high) 

with generalized attitudes, controlling for sociodemographic factors and nicotine dependence.

Results: Over 70% of respondents endorsed favorable generalized attitudes toward precision 

medicine, with individual item favorability ranging from 64-83%. Smokers holding favorable 
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generalized attitudes reported higher income and education (p’s < 0.05). Predicted probabilities of 

favorable generalized attitudes ranged from 63% to 75% across motivation levels (contemplation 

vs. precontemplation: Adjusted odds ratio [AOR]=2.10 [95%CI 1.36-3.25], p<.001; preparation vs 

precontemplation: AOR=1.83 [95%CI 1.20-2.78], p=.005; contemplation vs. preparation: 

AOR=1.15 [95%CI 0.75-1.77], p=.52) and from 59% to 78% across confidence (med vs low: 

AOR=1.91 [95%CI 1.19-3.07], p=.01; high vs low: AOR=2.62 [95%CI 1.68-4.10], p<.001; med 

vs high: AOR=0.73 [95%CI 0.48-1.11], p=.14).

Conclusions: Among disproportionately-burdened community smokers, most hold favorable 

attitudes towards precision smoking treatment. Individuals with lower motivation and confidence 

to quit may benefit from additional intervention to engage with precision smoking treatment.

Impact: Predominantly favorable attitudes towards precision smoking treatment suggest promise 

for future research testing their effectiveness and implementation.

Racial, economic, and regional disparities remain in tobacco use, with minority, low-income, 

and southern-dwelling smokers all bearing a disproportionate burden of smoking-related 

disease and mortality (1,2). Precision medicine that tailors smoking treatment to individuals’ 

genetic characteristics is a promising approach for reducing smoking-related disparities. 

However, it remains unclear whether precision approaches will be taken up and used among 

populations of smokers who are disproportionately burdened by tobacco (i.e., based on their 

race/ethnicity, income, region of the United States, or the intersection of these (1,2)).

Past work supports the efficacy of precision approaches in promoting smoking cessation 

(3-9). Lerman et al (5) demonstrated that smokers with faster nicotine metabolism (assessed 

by the nicotine metabolite ratio (NMR), a genetically informed biomarker of hepatic 

nicotine metabolism) assigned to receive varenicline were twice as likely to quit smoking as 

those assigned to the nicotine patch. Among slower metabolizers, these treatments were 

equally effective, but side effects with varenicline were more pronounced. However, in that 

study smokers were not informed of their NMR results, leaving open the question of how 

they might react to this information if it were incorporated into smoking treatment. Other 

work has demonstrated that smokers who received results from a commercially available test 

for a gene-based lung cancer risk score (Respiragene) (7,8) were more likely to undergo 

lung cancer screening, use nicotine replacement therapy, and quit smoking. Further 

enthusiasm for these specific precision approaches is bolstered by evidence of their 

acceptability among smokers (10-13).

However, for precision approaches to promote health equity, they must be broadly 

implementable, especially among groups suffering from tobacco-related disparities. 

Evidence-based treatments for smoking cessation are underutilized among 

disproportionately burdened smokers (14-16) for many reasons, including unfavorable 

attitudes towards some of these treatments (17-20). Research in other healthcare contexts 

shows racial/ethnic minorities have more concerns about genetic testing and precision 

medicine than Whites, believing genetic testing or precision medicine may be misused, lead 

to racial discrimination, or do more harm than good (21,22). However, preliminary findings 

support the acceptability of precision approaches for smoking among minorities. Shields et 

al. (23) found that African American smokers were more likely than White smokers to be 
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willing to undergo genetic testing to be matched to optimal treatment. Another small study 

of primarily African-American smokers found that participants who had already expressed 

interest in receiving genetic risk results responded favorably to them and that quit attempts 

increased after receiving results (24). These preliminary findings support the hypothesis that 

precision approaches for smoking will be equitably taken up and utilized.

Another key step to successful clinical translation is understanding potential predictors of 

engagement in precision smoking treatment. Lack of motivation and confidence are known 

barriers to successful smoking cessation, and may be used by smokers or their providers as 

rationale to forego the use or offer of smoking treatments, respectively (25,26). However, 

recent research and updated guidelines suggest that services should be offered to smokers 

across the motivational spectrum (27-29). Understanding whether smokers lacking 

motivation or confidence would be willing to use precision treatments could help researchers 

and clinicians identify strategies to increase engagement in this population of smokers.

We build on existing knowledge by concurrently examining attitudes towards two promising 

precision approaches (NMR, which can be leveraged to select pharmacotherapy, and gene-

based risk testing, Respiragene, which can be leveraged to enhance motivation to make 

healthy behavior change) and behavioral changes based on these test results. We examine 

these attitudes among participants of the Southern Community Cohort Study (SCCS), a 

population of disproportionately burdened smokers. We hypothesized that precision smoking 

treatment would generally be viewed favorably, and that favorable attitudes would be more 

likely among motivated, confident smokers.

Methods

Study Population

The Southern Community Cohort Study (SCCS) is a prospective cohort study sponsored by 

the National Cancer Institute and initiated in 2001 (30). The SCCS was established to 

identify causes of disparities in cancer and other health outcomes. The cohort includes 

approximately 85,000 adults throughout the southeastern United States that have been well-

characterized by over 15 years of participation in the study. The cohort consists primarily of 

African American, low-income adults, members of demographic groups that are traditionally 

underrepresented in health research. A majority of the cohort was recruited at community 

health centers, and nearly 25% of respondents currently reside in rural areas. The study also 

features a large biorepository with genetic data for ~90% of participants.

Participants

Participants were eligible for inclusion in the current study’s Precision Smoking Cessation 

Survey, collected in 2017, if they were active SCCS participants residing in Tennessee or 

Mississippi and identified as current smokers in the SCCS Followup 3 survey, collected 

between 2015 and 2018 (N=1407). A total of 988 responses to the Precision Smoking 

Cessation Survey were collected, yielding a response rate of 70%. Of these, 143 were 

excluded (72 had quit smoking since SCCS Followup 3; 31 lacked data on smoking status, 

and 40 did not respond to at least 2/3rd of the precision medicine items, a requirement for 
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inclusion in the analysis) yielding an analytic sample of 845 smokers. Compared to smokers 

with complete data on attitudes towards precision medicine, those missing < 1/3rd of data 

tended to have higher nicotine dependence, as defined by the Heaviness of Smoking Index 

(X2=15.23, p<.001). Further exclusions based on missing data were made on an analysis-by-

analysis basis (see Statistical Analyses). All participants provided written informed consent 

before enrollment in the SCCS. This study was conducted in accordance with recognized 

ethical guidelines (e.g., Declaration of Helsinki, CIOMS, Belmont Report, U.S. Common 

Rule) and was approved by institutional review boards at Vanderbilt University, Meharry 

Medical College, and Tennessee State University.

Measures

Attitudes towards Precision Medicine—Seven items assessed attitudes towards 

different aspects of precision treatment of smoking (Supplementary Table 1). Items were 

designed with iterative feedback from a Community Advisory Board consisting of current 

and former smokers to ensure the use of simple, understandable language. They were 

designed to capture attitudes towards both pharmacogenetics and gene-based lung cancer 

risk assessment, with a focus on clinically relevant behaviors (i.e., taking the tests, taking 

medication, getting lung cancer screening, and quitting smoking). At the time of survey 

construction, Respiragene was commercially available as a buccal swab while NMR was 

often conducted via blood test; item wording reflects these test modalities. Items were rated 

on a 5-point scale (1=strongly disagree, 5=strongly agree), responses were dichotomized to 

reflect favorable (4=agree, 5=strongly agree) vs. not favorable attitudes (1=strongly 

disagree, 2=disagree, 3=neutral).

While each individual item taps into a different aspect of precision smoking treatment, they 

theoretically also capture an underlying construct reflecting more generalized attitudes 

towards precision smoking treatment. To create a measure of generalized attitudes (see 

Statistical Analyses and Results), we first calculated the mean of all 7 items (mean=3.77, 

SD=0.95) and dichotomized mean total scores to correspond to the cutoffs used for the 

individual items reported above (<3.5=not favorable, ≥3.5=favorable), thus facilitating 

comparison between individual items and the summary statistic.

Motivation to Quit—Assessment of motivation to quit was guided by the two items from 

the transtheoretical model (31): “Are you thinking of quitting cigarettes in the next six 

months?” (Yes/No), and, “Are you planning to quit smoking in the next 30 days?” (Yes/No), 

producing three groups (precontemplation=not yet thinking of quitting; 

contemplation=thinking about quitting in the next six months but not planning to quit in the 

next 30 days; preparation=planning to quit in the next 30 days).

Confidence in Quitting—A single item assessed confidence in quitting, “I am confident 

that I can quit smoking,” rated on a 5-point scale (1=strongly disagree to 5=strongly agree) 

(32,33). Responses were categorized into low (disagree, strongly disagree), medium 

(neutral), and high (strongly agree, agree) confidence levels.
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Individual Characteristics

Sociodemographics.: Sociodemographic items included age, sex, race and ethnicity, and 

highest education completed (assessed at SCCS baseline, 2002–2009), annual household 

income and insurance status (assessed at SCCS follow up, 2015–2018).

Nicotine Dependence.: Nicotine dependence was calculated via the Heaviness of Smoking 

Index (HSI, (34)), a metric based on self-reported time to first cigarette (within 5 minutes, 

6–30 minutes, 31–60 minutes, after 60 minutes) and number of cigarettes smoked per day.

Lung Cancer Risk.: Predicted lung cancer risk for each respondent was calculated using 

the Tammemagi risk predictor, which incorporates age, education, race/ethnicity, body mass 

index (BMI), family history of lung cancer, personal history of cancer, diagnosis of chronic 

obstructive pulmonary disease (COPD), emphysema, or chronic bronchitis, current smoking 

status, current cigarettes per day, and years smoked (35). These data were collected through 

participation in the SCCS baseline and follow-up surveys. This calculated risk score was 

included for descriptive purposes to better characterize the sample, but the study was not 

designed to inform participants of this information. Because respondents were not informed 

of their predicted lung cancer risk scores, it was not expected that the scores would be 

associated with attitudes towards precision smoking treatment. Thus, this variable is not 

included in hypothesis testing.

Statistical Analyses—Statistical analyses were conducted using IBM SPSS Statistics 25 

and Stata 15 SE. We conducted an exploratory factor analysis and examined inter-item 

correlations to calculate a summary score reflecting generalized attitudes towards precision 

smoking treatment. Next, we tested whether generalized attitudes towards precision smoking 

treatment differed across demographic and smoking-related factors, using t-tests for 

continuous variables and chi-square tests for both ordinal and nominal variables. These 

analyses used data from the full analytic sample (n=845).

Multivariable logistic regression tested associations between motivation (precontemplation, 

contemplation, preparation) and confidence in quitting (low, medium, high) with generalized 

attitudes towards precision treatment of smoking, adjusting for sociodemographic 

characteristics (age, race, sex, education, insurance) and nicotine dependence. The effects of 

these covariates were also explored. For each level of motivation and confidence, we 

calculated the average predicted probability of holding favorable generalized attitudes using 

the margins posttest in Stata. This test averages the estimates of each individual’s probability 

of holding favorable generalized attitudes if all covariates are unchanged and the exposure 

variable is set to a given value (e.g., low confidence). Respondents with missing data on 

either confidence or motivation (n=50) or on one or more covariates (n=57) were excluded, 

resulting in a sample of 738 smokers for this analysis. Compared to those with complete 

data, smokers missing data tended to have lower levels of education (χ2(2, 823)=10.91, p=.

004) but were similar across other factors. Income was not included in this analysis due to 

the amount of missing data in this variable. However, including income as an additional 

covariate did not change the pattern of results from that reported below.
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Results

Attitudes towards Precision Treatment

Factor analysis of the seven survey questions relating to attitudes towards precision 

treatment of smoking revealed that a single factor explained 61% of total variance in 

responses. In the unrotated factor matrix, factor loadings for the seven individual items on 

the first factor ranged from 0.43 to 0.93. Furthermore, inter-item correlations revealed 

moderate to strong correlations across individual items (Table 1), and Cronbach’s alpha of 

0.89 supported scaling items to form a single construct.

Overall, 71% of smokers held favorable generalized attitudes towards precision smoking 

treatment (Figure 1). For individual items, favorability of each aspect of precision treatment 

ranged from 64% to 83%. The blood test for pharmacotherapy selection based on nicotine 

metabolism was less likely to be rated favorably (Item 2=64%, Item 1=69%) while the saliva 

test for lung cancer risk was most likely to be rated favorably (Item 5=79%, Item 6=81%, 

Item 7=83%). Within these categories, responses were well distributed. The modal 

“favorable” response was “4=agree” for each item, although approximately 1/3 to 1/2 of 

“favorable” responses indicated strong agreement. Within “not favorable” responses, strong 

disagreement was the most common response to items 1–4, while a neutral response was 

most common for items pertaining to the saliva testing for lung cancer risk (5-7).

Baseline Characteristics of the Sample and Relation to Attitudes

Smokers recruited through the SCCS were predominantly African American and low-

income. Approximately one third of the sample was considered at high risk of developing 

lung cancer based on predicted lung cancer risk score (Table 2). Compared to respondents 

without favorable generalized attitudes towards precision smoking treatment, those with 

favorable attitudes tended to be younger, report higher income and education, have private 

insurance or Medicare, have lower nicotine dependence, and have higher motivation and 

confidence to quit smoking.

Multivariable Regression Results

Association between Motivation and Attitudes.—Controlling for sociodemographic 

characteristics and nicotine dependence, the odds of endorsing favorable generalized 

attitudes were directly related to motivation to quit (Table 3). Compared to smokers in 

precontemplation, smokers in contemplation (adjusted odds ratio [AOR]=2.10 [95% CI 

1.36–3.25], p=.001) and preparation (AOR=1.83 [95% CI 1.20–2.78], p=.005) had more 

favorable generalized attitudes. Smokers in contemplation did not significantly differ from 

those in preparation (AOR=1.15 [95% CI 0.75–1.77], p=.52). Adjusted predicted 

probabilities of endorsing favorable attitudes were ≥63% across all levels of motivation (see 

Figure 2).

Association between Confidence and Attitudes.—Odds of endorsing favorable 

attitudes were also directly related to confidence in quitting (see Table 3). In adjusted 

models, compared to smokers with low confidence, those with medium (AOR=1.91 [95% CI 

1.19–3.07], p=.007) and high (AOR= 2.62 [95% CI 1.68–4.10], p<.001) confidence had 
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more favorable generalized attitudes. Smokers with medium confidence did not significantly 

differ from those high in confidence (AOR= 0.73 [95% CI 0.48–1.11], p=.14). Adjusted 

predicted probabilities of endorsing favorable attitudes were ≥59% across all levels of 

motivation (see Figure 2).

Associations between Demographic Factors, Nicotine Dependence and 
Attitudes.—After adjustment, smokers who were younger (AOR=0.96 [95% CI 0.93–

0.99], p=.02), had greater than a high school education (vs. less than high school; AOR=1.61 

[95% CI 1.03–2.54], p=.04), or had private insurance (AOR=2.29 [95% CI 1.00–5.23], p=.

05) remained more likely to hold favorable attitudes towards precision smoking treatment. In 

addition, African Americans were 53% less likely to hold favorable attitudes than Whites 

(AOR=0.47 [95% CI 0.27–0.83], p=.009). There was no significant effect of nicotine 

dependence after adjustment for other variables in the model.

Discussion

Among over 800 low-income, southern-dwelling, predominantly minority smokers in the 

Southern Community Cohort Study, 71% endorsed favorable attitudes towards precision 

approaches to smoking cessation. Smokers with greater motivation and confidence had over 

2 times the odds of endorsing favorable attitudes than those at the lowest levels. Yet 

approximately 60% of those with the lowest levels of confidence and motivation still 

endorsed precision approaches, suggesting that intervention research and clinical 

implementation of precision approaches should be inclusive of smokers across the 

motivational and confidence spectrums. Similarly, despite less positive attitudes toward 

precision smoking treatment among older, African American, and less highly educated 

smokers, endorsement remained generally high. Together, these findings provide evidence 

that precision smoking treatment will be well-received and could promote behavior change 

among disproportionately burdened smokers.

This study is the first to concurrently document the acceptability of NMR, a genetically 

informed biomarker for nicotine metabolism, Respiragene, a gene-based lung cancer risk 

assessment, and participants’ hypothetical estimates of their own behavior change based on 

these tests results. Results add further evidence to the promise of using precision approaches 

for smoking treatment among disproportionately burdened groups (23,24). The personalized 

nature of these approaches may increase their acceptability relative to other existing 

treatments such as counseling and medication, which tend to be viewed less favorably by 

members of disproportionately burdened groups (17-20). Data also support combining 

attitudes towards these varied aspects of precision treatment into a single measure of 

generalized attitudes towards precision smoking treatment, which will facilitate 

measurement and analysis of these and similar approaches in future work.

Results highlight the opportunity of integrating precision approaches into clinical care to 

improve health outcomes. For example, past work suggests that lung cancer screening is 

associated with 20% relative reduction in mortality (36), yet in 2016, only 1.9% of eligible 

smokers were screened, with screening rates in the Southern U.S. being among the lowest 

(37). Notifying patients of their lung cancer risk using Respiragene may motivate 
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engagement in smoking treatment; 83% of respondents in our sample reported that they 

would be more likely to get lung cancer screening if their genetic test result suggested they 

were at high risk of lung cancer. Given that nearly 1/3 of the sample is considered at high 

risk of developing lung cancer, this increased rate of lung cancer screening would likely 

result in lives saved. In addition, 64% of smokers in this sample said they would take 

medication based on results of a blood test, and matching patients to medication based on 

NMR status can double the efficacy of medication for faster metabolizers while minimizing 

side effects for slower metabolizers (5).

Integrating precision approaches with existing motivational and confidence-building tools 

may increase the impacts of each. For example, motivational interviewing, a style of 

counselling aimed at increasing motivation by addressing patients’ ambivalence towards 

behavior change, has been widely applied in clinical settings with small to moderate effects 

(38,39). These data suggest a threshold effect of increased motivation and confidence, with 

more favorable attitudes among smokers with at least moderate (relative to low) levels of 

motivation and confidence, but no added benefit of being highly motivated or confident. It is 

possible that for smokers at the lowest levels of motivation and confidence, small increases 

in these factors may be enough to facilitate engagement in precision treatment. Incorporating 

precision approaches with motivational interviewing techniques may maximize impact on 

smoking cessation for all smokers, but especially those from disproportionately burdened 

groups who lack confidence or motivation. Yet another application of these tests lies in 

improving efficiency of care by reducing waste and cost. For example, a two-fold greater 

efficiency of lung cancer screening can be achieved by using this gene-based approach to 

assessing lung cancer risk to identify who benefits most from lung cancer screening (40).

Though these data suggest that most smokers view precision smoking treatment favorably, 

additional support may be necessary to engage smokers who are older, African American, 

and do not have a high school degree. Sources of resistance to precision treatment are likely 

to vary across these different aspects of identity, perhaps including perceived social norms, 

access, or privacy concerns. If precision approaches are to narrow health disparities, future 

work should examine means of further increasing their appeal to these groups of smokers. 

For example, to influence perceived social norms, these results may be disseminated to 

current smokers to demonstrate the social acceptability of precision smoking treatment 

among their peers. To ensure equity in access, future work should examine the acceptability 

and feasibility of implementing these approaches at the provider and system levels. 

Healthcare systems, particularly in community settings most likely to serve smokers from 

disproportionately burdened groups, may not have the infrastructure or resources in place to 

implement precision approaches. Providers may not be well informed about the efficacy of 

precision approaches or may believe some groups of patients will reject precision smoking 

treatment. Providers may also require additional education or training regarding culturally 

competent communication, which can address patients’ concerns about privacy or the 

potential for harm.

Our study has several limitations. First, we did not assess actual behavior; thus, we cannot 

maintain that respondents will take the tests for nicotine metabolism or lung cancer risk, or 

that doing so will lead to improvements in lung cancer screening, cessation rates, or 
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medication adherence. However, intentions such as those measured here can be powerful 

predictors of behavior (41). Next, items related to Respiragene specified a buccal smear 

(“saliva test”) and items related to NMR testing specified a blood test, confounding the type 

of test with the mode of testing. Higher observed favorability ratings for risk assessment vs. 

pharmacogenetics are likely due to preferences for less invasive buccal smear over blood 

tests. As the field moves forward, these tests will likely be widely available using blood or 

buccal swab samples, suggesting pharmacogenetics will be viewed even more favorably than 

reported here. Next, while the sample of disproportionately burdened smokers is a strength, 

these results may not generalize to other high-risk groups, such as low-income African 

Americans in large urban centers or immigrant groups lacking English proficiency, and 

future work should establish the likely acceptability of precision approaches among these 

groups.

Despite these limitations, results have broad implications for research and clinical settings. 

The study population is a significant strength. Participants were community smokers and 

members of social groups traditionally underrepresented in healthcare research and at high 

risk of suffering tobacco-related disparities. Understanding this group of smokers, their 

attitudes towards precision smoking treatment, and variation in attitudes associated with 

known barriers to cessation (e.g., motivation and confidence) lays the groundwork for 

intervention research to examine the efficacy of precision approaches for equitable treatment 

of smoking cessation. Further, data were collected through the Southern Community Cohort 

Study, which has characterized participants over more than 15 years. We leveraged 

previously collected data to accurately define smoking history and richly describe the 

sample (e.g., calculate predicted lung cancer risk) with minimal additional respondent 

burden. Further, the SCCS offers a large biorepository that can be leveraged for future 

precision treatment approaches with Respiragene and the NMR. This work also has clinical 

implications in that knowledge of the acceptability of genetic testing to assess lung cancer 

risk and to support pharmacotherapy choice supports wide implementation of these 

approaches. Future work would also benefit from the use of hybrid trial designs which 

integrate effectiveness and implementation outcomes (42). Implementation theories and 

frameworks like The Consolidated Framework for Implementation Research (CFIR) offer 

guidance regarding potential facilitators and barriers to the successful implementation of 

precision smoking treatment, such as an organization’s readiness for change and available 

resources, patient and provider knowledge and attitudes, and the presence of individual 

champions or supportive opinion leaders (43). Intervention studies of precision smoking 

treatment would also be strengthened by the inclusion of implementation outcomes such as 

reach among eligible patients, adoption by healthcare systems and individual providers, and 

the sustainability of precision smoking treatment as a component of standard care (44). As 

this research continues to clarify patient, provider, and system level barriers and facilitators 

to precision smoking treatment, implementation science also offers strategies for addressing 

these barriers and increasing engagement (45).

Our collective findings suggest that precision smoking treatment is favorably viewed and 

likely to lead to behavior change among smokers who have historically been less successful 

at quitting and are at especially high risk of suffering and mortality from smoking-related 

disease. These data lay groundwork for future intervention research and support clinical 
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implementation of precision approaches by clarifying the promise of these approaches in 

promoting health equity. Future research should focus on testing the comparative 

effectiveness, as well as cost effectiveness and cost efficiency, of precision approaches in 

promoting health behavior change, including lung cancer screening, medication adherence, 

and smoking cessation. Research should also focus on implementation strategies that 

support efficacy in community health settings to ensure equitable implementation and 

dissemination of precision smoking treatments.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Attitudes towards precision smoking treatment. Proportion of smokers endorsing favorable 

(vs. not favorable) generalized attitudes (top row) and attitudes towards aspects of precision 

smoking treatment.
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Figure 2. 
Associations of motivation and confidence with generalized attitudes towards precision 

smoking treatment. Predicted probabilities of having favorable generalized attitudes towards 

precision smoking treatment across levels of motivation (upper panel) and confidence (lower 

panel) are based on results of multivariable logistic regression adjusting for age, sex, race/

ethnicity, education, insurance, and nicotine dependence (n=738).
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Table 1.

Inter-item correlations for each aspect of attitudes towards precision smoking treatment*

1 2 3 4 5 6 7

1. If a blood test could help my doctor choose the best medicine for me to quit smoking, I 
would take that blood test.

1

2. If a blood test could help my doctor choose the best medicine for me to quit smoking, I 
would take that medicine.

0.88 1

3. I want to know how quickly my body breaks down nicotine. 0.76 0.75 1

4. I want to know if the speed at which my body breaks down nicotine affects my chances of 
quitting smoking.

0.79 0.77 0.88 1

5. If a saliva test could use information on my genes to predict my risk of getting lung cancer, 
I would take that saliva test.

0.43 0.40 0.41 0.43 1

6. If I took the saliva test and it showed that I was at high risk of lung cancer, I would be 
more likely to quit smoking.

0.37 0.34 0.37 0.38 0.58 1

7. If I took the saliva test and it showed that I was at high risk of lung cancer, I would be 
more likely to get lung cancer screening.

0.34 0.34 0.35 0.36 0.55 0.66 1

*
p<.001 for all inter-item correlations
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Table 2.

Sociodemographic characteristics, nicotine dependence (HSI), predicted lung cancer risk, motivation and 

confidence across generalized attitudes towards precision treatment

Characteristic: N, % Total
(N=845)

Favorable
(n=599)

Not Favorable
(n=246)

P-Value

Age
1
 (median, IQR)

60 [56, 64] 59 [56, 64] 60 [57, 65] .02

Male sex
1 355 (42%) 248 (41%) 107 (44%) .58

Race
1 .09

 White 124 (15%) 98 (16%) 26 (11%)

 African-American 705 (83%) 489 (82%) 216 (88%)

 Other 13 (2%) 9 (2%) 4 (2%)

 Missing 3 3 0

Education
1 .007

 <High School 241 (29%) 156 (26%) 85 (35%)

 High School or GED 317 (38%) 223 (37%) 94 (38%)

 >High School 265 (31%) 205 (34%) 60 (24%)

 Missing 22 15 7

Household Income
2 .01

 <$15,000 526 (62%) 365 (61%) 161 (65%)

 $15,000-$25,000 163 (19%) 118 (20%) 45 (18%)

 $25,000-$50,000 64 (8%) 57 (10%) 7 (3%)

 >50,000 25 (3%) 18 (3%) 7 (3%)

 Missing 67 41 26

Insured
2 .04

 Medicaid & Medicare 124 (15%) 81 (14%) 43 (18%)

 Medicaid only 151 (18%) 103 (17%) 48 (20%)

 Medicare only 176 (21%) 134 (22%) 42 (17%)

 Private 74 (9%) 63 (11%) 11 (5%)

 Military 38 (5%) 24 (4%) 14 (6%)

 Other 66 (8%) 49 (8%) 17 (7%)

 Uninsured 179 (21%) 125 (21%) 54 (22%)

 Missing 37 20 17

Heaviness of Smoking Index (HSI)
3 .48

 Low (0-1) 286 (34%) 196 (33%) 90 (37%)

 Medium (2-4) 508 (60%) 368 (61%) 140 (57%)

 High (5-6) 41 (5%) 30 (5%) 11 (5%)

 Missing 10 5 5

Predicted Lung Cancer Risk
4 .90

 <1.3% 508 (60%) 359 (60%) 149 (61%)

 ≥1.3% 263 (31%) 187 (31%) 76 (31%)
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Characteristic: N, % Total
(N=845)

Favorable
(n=599)

Not Favorable
(n=246)

P-Value

 Missing 74 53 21

Motivation
3 <.001

 Pre-contemplation 236 (28%) 142 (24%) 94 (38%)

 Contemplation 262 (31%) 203 (34%) 59 (24%)

 Preparation 325 (39%) 243 (41%) 82 (33%)

 Missing 22 11 11

Confidence
3 <.001

 Low 167 (20%) 92 (15%) 75 (30%)

 Medium 231 (27%) 160 (27%) 71 (29%)

 High 416 (49%) 325 (54%) 91 (37%)

 Missing 31 22 9

1
Assessed at baseline (2002-2009)

2
Assessed at SCCS followup 3 (2015-2018)

3
Assessed for the current study (2017)

4
Based on Tammemagi lung cancer risk calculator, risk threshold ≥1.3% recommended for cancer screening (35).
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Table 3:

Results of regression analysis predicting generalized attitudes towards precision smoking treatment (n=738) 
1, 2

.

Adjusted Odds
Ratio (95% CI) P-value

Motivation

 Precontemplation 1.00 (referent)

 Contemplation 2.10 (1.36-3.25) 0.001

 Preparation 1.83 (1.20-2.78) 0.005

Confidence

 Low 1.00 (referent)

 Medium 1.91 (1.19-3.07) 0.007

 High 2.62 (1.68-4.10) <0.001

Age 0.96 (0.93-0.99) 0.02

Sex

 Female 1.00 (referent)

 Male 0.95 (0.67-1.36) 0.79

Race

 White 1.00 (referent)

 African Amer. 0.47 (0.27-0.83) 0.009

 Other 0.55 (0.12-2.53) 0.44

Education

 <High school 1.00 (referent)

 High school 1.12 (0.74-1.71) 0.59

 >High school 1.61 (1.03-2.54) 0.04

Insurance

 Dual (Medicare/aid) 1.00 (referent)

 Medicaid 1.14 (0.63-2.05) 0.67

 Medicare 1.74 (0.98-3.09) 0.06

 Private 2.29 (1.00-5.23) 0.05

 Military 0.89 (0.38-2.04) 0.78

 Other 1.21 (0.56-2.64) 0.63

 None 1.00 (0.56-1.76) 0.99

Nicotine Dependence

 Low 1.00 (referent)

 Medium 1.35 (0.93-1.94) 0.11

 High 1.54 (0.61-3.89) 0.36

1
Multivariable logistic regression tested associations between motivation and confidence in quitting with generalized attitudes towards precision 

smoking treatment, adjusting for age, race, sex, education, insurance and nicotine dependence.

2
Restricted to smokers with complete data (n=738).
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