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The article by Rojewski et al. is an important contribution 
to the literature regarding factors influencing smoking 
cessation and lung cancer but we believe that it also has 
substantial benefit in other areas of public health and 
clinical care (1). For many public health and clinical 
interventions, applicability criteria are insufficiently specific 
to allow careful targeting of intervention resources to those 
most likely to experience maximum benefit. In contrast, 
the study demonstrates the utility of a quick-to-administer 
screening tool, time to first cigarette (TTFC), as a predictor 
of the likelihood of individual smoking cessation. While 
others studies (e.g., Baker et al., 2007) have shown the 
efficacy of short TTFC as a predictor of abstinence success, 
the current study shows how the single-time TTFC 
question can be useful even in the context of lung cancer 
(LC) screening (2).

Succinctly distilled, the study had at least two findings 
for discussion here. First is that the single measure, 
TTFC, is itself significantly prognostic regarding an 
individual’s quit likelihood based upon standard of care, i.e., 
higher dependence as measured by TTFC is associated 
with lower quit likelihood. Second, higher dependence 
is associated with increased LC and all-cause mortality. 
While there may be wide applicability of these findings, we 
posit that they may be especially important and applicable 
in rural areas which are often disproportionately limited in 

resources and specialty care across the cancer continuum 
in comparison to urban (3).

The nearly 20% of the US population residing in 
rural areas continue to be disproportionately impacted 
by tobacco use, with increased rates of smoking (and 
other tobacco use) (4). Multiple studies have documented 
increased tobacco use among rural populations, and 
while the national mean smoking prevalence hovers 
around 18%, rural areas are frequently in the 20–25% 
range, depending on degree of rurality (5). Further, 
the nationally-observed decline in smoking is less 
pronounced in rural areas (6). As a consequence of this 
increased exposure, studies have observed disparities in 
both lung cancer incidence and mortality among rural 
areas in comparison to their urban peers (7,8). Evidence 
shows that tobacco cessation among lung cancer patients 
after diagnosis may increase overall survival (9). Data 
from the Lung Screening Trial (NLST) clearly show that 
seven years of smoking abstinence reduced lung cancer-
specific mortality by 20%, which is comparable with the 
benefit of low-dose computed tomography screening (10). 
The greatest risk reduction occurs when smoking abstinence 
is combined with screening, highlighting the significance 
of smoking cessation treatments in screening programs. 
While cessation is obviously beneficial to all tobacco users, 
resource-limited areas may lack a diverse suite of offered 
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interventions, relying instead upon a smaller number of 
strategies applied equally to all users. TTFC is an easy-to-
implement tool to identify smokers who would most benefit 
and/or most need enhanced intervention would allow for 
a more careful, specific, and feasible allocation of clinician 
time and intervention. 

Compounding the problem of increased exposure in rural 
areas is a concomitant paucity of preventive services. Though 
some measures such a state-level quitlines, tobacco cessation 
services available via toll-free telephone, may be equally, if 
not more so, utilized in rural areas, those which are more 
locally resource dependent (e.g., smoking cessation classes) 
are less prevalent (11,12). From the provider side, studies 
indicate rural clinicians may have lower rates of adhering 
to screening guidelines (e.g., colorectal cancer screening), 
with specific issues associated with lung cancer screening and 
equipment access specifically (13,14). Another barrier in rural 
healthcare is uncommon use of electronic health record-
enabled tools to enhance smoking cessation care delivery (15).  
Overall, lack of time and training, and misalignment of 
provider assumptions versus patient needs, contributes to a 
diminished likelihood of provision and uptake of evidence-
based interventions and treatments in rural community 
health centers (16). Thus, differential access to prevention 
and cessation resources, combined with local culture more 
encouraging of tobacco use, result in an unequal burden of 
lung cancer situated in the intersection of system, provider, 
and individual-level barriers among rural populations (17). 

Smoking cessation brings a profound benefit for 
smokers undergoing lung cancer screening programs. A 
large meta-analyses of more than 12,000 ever smokers 
with/without lung cancer showed that quitting smoking 
is a highly effective preventive measure, cutting lung 
cancer risk approximately in half for individuals with all 
genotypes. Furthermore, among those who developed 
lung cancer, smokers who quit had a delay in onset by  
7 years than smokers who continue smoking (18). Given 
the high mortality of lung cancer (50% within one year of 
diagnosis, SEER 2018), this 7-year delay in onset of lung 
cancer is clinically significant (19). We propose that the 
study results may have utility to influence smoking cessation 
programs—especially in rural areas. The use of TTFC as 
a single screening tool applied during patient intake may 
allow clinical staff to better identify those in most need of 
and direct intensive resources to those who (I) require them 
to increase quit success and (II) have a greater risk for LC 
diagnosis and death.

So how may the finding of the Rojewski et al. study be 

applied? We believe that the finding that a single measure, 
TTFC, is a significant predictor of quit likelihood is of 
great practical importance as time is one of clinicians’ most 
valuable resources. On average, primary care physicians 
spend about 20 minutes per patient consultation (20). 
A single question asked during visit intake can then be 
used to inform either standard versus intensive cessation 
intervention, and directly inform clinicians regarding how 
to structure aspects of the patient encounter, e.g., a study by 
Gu et al. showing that TTFC can help classify patients with 
regard to cancer risk and potentially influence clinician and 
smoker decision making (21). Another clinical intervention 
is the 5A model (Ask, Advise, Assess, Assist, and Arrange). 
While there is evidence of its effectiveness in research 
settings, practical implementation lacks fidelity at Assist and 
Arrange (with few smokers receiving either) (22). TTFC 
assessment might be useful as a motivator to both clinicians 
and smokers to pursue these last two aspects. The evidence 
suggests that TTFC is directly related to lung cancer risk, it 
is something that can be quickly shared with smoking patients 
to inform and possible motivate. As is, smokers with assessed 
higher dependence may not receive sufficiently intensive 
information about short TTFC-associated cancer risks or 
sufficient intervention to significantly influence their quit 
attempt likelihood and success. As clinical staff may be unaware 
of this increased dependence and resultant impact upon quit 
success, cessation failure may be attributed to other factors.

The study’s other findings may have disproportionately 
large impact in rural healthcare systems where screening 
is underutilized. Rural areas suffer from a paucity of 
specialty care, resulting in a disproportionate reliance upon 
primary care (family and general internal medicine) which 
themselves are frequently be limited and difficult to access 
(e.g., long travel times) (23-25). Such clinicians by training 
lack much of the expertise of their specialist colleagues, and 
the relative low prevalence of cancer in the primary care 
patient population contributes to difficulty in identifying 
and assesses risk factors and diagnosing some diseases at 
earlier stages (26). Evidence suggests that low-burden 
healthcare system strategies involving decision support 
embedded in electronic health records holds great promise 
for increasing the provision of smoking cessation treatment 
to smokers in rural healthcare settings and increasing their 
likelihood of quitting as well (27). 

Ultimately, we believe that the study results may have 
utility to influence lung cancer screening programs—
especially in rural areas. This tool is in addition to the 
screening criteria (i.e., 30 pack-year history) and can be 
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rapidly administered to flag the most at-risk patients 
to screening within the primary care setting. The 
implementation of the dependence scale within routine 
clinical history collection can allow for a swift assessment 
of patient relative risk for lung cancer disease and death 
and serve as an automatic prompt to the clinician that this 
circumstance warrants a referral to specialty care (and 
perhaps enhanced cessation intervention as indicated). This 
addresses screening recommendations, but the same data 
may also serve to influence utilization by incorporation as 
a point of motivation with patients reticent to screening. 
Rural patients frequently must travel far for specialty 
care (e.g., screening) and this may motivate them to take 
the time and effort. The tool can also support CASDM 
processes, and be incorporated into alternate models 
for screening referrals, such as utilizing APNs, PAs, and 
community health workers and navigators.

While Rojewski et al. note there is a need to identify 
mechanisms underlying TTFC association with lung cancer 
and with difficulty in quitting smoking, the study provides 
evidence that can have high impact now. None the less, 
it important to note that TTFC could reflect individual 
differences in biological, personality traits, and/or lifestyle 
factors not assessed in the study. Simply saying that TTFC 
is an index of addiction does not explain the nature of the 
processes leading to an individual’s tendency to continue 
smoking. Thus, it will be important for investigators to better 
characterize both why TTFC is associated with continued 
smoking and to assess potential mechanisms that may promote 
cancer in addition to greater carcinogen exposure associated 
with short TTFC. In addition, it is important to both use the 
TTFC index in future studies of predictors of lung cancer 
and to search for additional brief and easily assessed smoking-
related predictors of cessation and lung cancer.
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