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Introduction

Tobacco use remains the leading cause of preventable mortality 
and morbidity in the U.S., responsible for nearly 443,000 deaths 
annually (Fu et al., 2014; CDC, 2011). Cigarette smoking has 
been causally linked to numerous types of cancer (lung, mouth, 
nasal cavity, throat, laryngeal, esophageal, stomach, colon, liver, 
pancreatic, bladder, cervical, acute myeloid leukemia); cardio-
vascular disease (heart disease, stroke, aortic aneurysm); diabe-
tes; rheumatoid arthritis; age-related macular degeneration; and 
respiratory illness (chronic bronchitis, emphysema) (NCI 2014). 
Smoking also contributes to respiratory infections (e.g., pneu-
monia) and, if a mother smokes while pregnant, to low birth 
weight and premature birth, the primary causes of infant mor-
tality. Use of other tobacco products such as cigars or pipes and 
electronic cigarettes also increase the risk of cancer. In the U.S., 
cigarette smoking causes about 90% of lung cancers. Accord-
ing to the Centers for Disease Control and Prevention (CDC), 
tobacco smoke is a toxic mixture of more than 7,000 chemicals, 
of which at least 70 are known to cause cancer. In addition to 
nicotine, tobacco users are exposed to several classes of carcino-
genic and other toxicants such as tobacco-specific nitrosamines 
(TSNAs), volatile organic compounds (VOC), and polycyclic 
aromatic hydrocarbons (PAHs), all of which have been linked to 
cancer, heart and lung diseases (U.S. Department of Health and 
Human Services, 2010). Individuals who smoke are 15-30 times 
more likely to develop lung cancer and die from lung cancer 
than people who do not smoke (NCI 2014). 
	 Most cigarette smokers want to quit smoking, and 
about 50% make a quit attempt each year, but only 6% achieve 
long-term cessation (CDC 2011). Effective treatments exist, and 
the evidence-based clinical practice guideline recommends a 
combination of behavioral skills counseling and pharmacother-

apy because this multi-modality approach is most effective for 
helping smokers quit over the long-term (Fiore et al., 2008). 
Since their introduction in the mid-2000s, e-cigarettes have been 
advertised as an effective nicotine delivery system for current 
smokers seeking alternative cessation strategies; however, there 
is no substantiated research that confirms this. As of February 
4, 2020, 64 deaths have resulted from e-cigarette use and an 
additional 2,694 hospitalizations from e-cigarette, or vaping, 
product use-associated lung injury (EVALI), a new diagnosis for 
e-cigarette associated illnesses. (CDC citation below) Of those 
hospitalized or who have died, 37% were 18 - 24 years of age. 
This is representative of the fact that e-cigarette use is highest 
among youth and young adults. Also, concurrent (combustible 
plus e-cigarette) users have estimates ranging from 8.2% to 
10.6% (Jaber et al., 2018; Levy, Yuan, & Li, 2017; Mirbolouk 
et al., 2018). Although traditional tobacco-control efforts have 
proven beneficial for many populations, vulnerable subpopula-
tions need further interventions. One plausible approach is to 
expand effective cessation strategies to those of disadvantaged 
sociodemographic backgrounds.
	 The U.S. Public Health Service Clinical Practice 
Guideline for the Treatment of Tobacco Dependence provides 
best practice standards for treating tobacco dependence (Fiore et 
al. 2008). Techniques stemming from behaviorally based coun-
seling models, including motivational enhancement and skills 
training, are effective for tobaccocessation (Gritz et al. 2006). 
The provision of social support is also beneficial. Pharmacother-
apies for tobaccocessation include nicotine replacement therapy 
(nicotine patch, gum, inhaler, spray, and lozenge) the antidepres-
sant, bupropion, and the newest agent Varenicline (Chantix). A 
variety of evidence-based public health and clinical interven-
tions are available to help people quit smoking, as systemati-
cally reviewed by the Guide to Community Preventive Services 
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(http://www.thecommunityguide.org/index.html) and by the 
U.S. Preventive Services Taskforce (http://www.uspreventive-
servicestaskforce.org/recommendations.htm). 
	 Despite the high prevalence of interest in quitting and 
quit attempts without effective treatments, our health care sys-
tem approach to tobacco cessation is predominately reactive. 
Smokers and e-cigarettes users either have to request treatment 
or have a clinical encounter in which their provider has the ini-
tiative, time, and capacity to either refer to tobacco cessation 
care or offer and deliver in-office tobacco cessation care. A pro-
active tobacco cessation care model with low barriers to access 
may greatly increase the reach of evidence-based treatment (Fu 
et al., 2014). Contacting all smokers as a matter of concern and 
offering help with quitting is a proactive approach to cessation 
(as compared with the more common, reactive approach) (Da-
nan et al., 2018).
	 Tobacco-cessation counseling tends to preferentially 
benefit high-socioeconomic status (SES) smokers, potentially 
exacerbating disparities (Danan et al., 2018; Haas et al., 2015). 
Interventions that include proactive outreach, counseling, and 
free or low-cost cessation counseling and pharmacotherapy will 
be more feasible for helping low-SES smokers quit (Danan et 
al., 2018.

Rural Residents and Tobacco Cessation
	 Although the feasibility, acceptability, and effective-
ness of proactive approaches to tobaccocessation have been ex-
amined in randomized controlled trials (RCTs) (Fu et al., 2014; 
Fu et al., 2016; Danan et al., 2018; Haas et al., 2015; Rogers et 
al. 2018; Sherman et al., 2018), including trials aimed at low-in-
come patients and patients seen in primary care, tobacco cessa-
tion interventions for rural residents (including those newly di-
agnosed with lung cancer) have been tested minimally in RCTs 
(Caldwell, Tingen et al, 2018).
	 Residents of rural areas are more likely to be low-in-
come and to lack health insurance than residents of urban areas. 
Cigarette smoking rates are higher in socioeconomically disad-
vantaged populations than in more affluent populations (Fu et 
al., 2016). In the U.S., 28% of adults living below the federal 
poverty line smoke cigarettes compared with 17% of adults at or 
above the poverty level (Ahmed et al., 2014). Smoking cigarettes 
accounts for up to half the mortality difference between low- and 
high-SES men and women (Danan et al., 2018). Adults who be-
lieve that e-cigarettes are less addictive than tobacco cigarettes 
were 2.5 more likely to try e-cigarettes. Using the HINTS-Food 
and Drug Administration data, recent reports indicate that rural 
and urban respondents have a similar history of e-cigarette use, 
but that rural respondents were significantly more likely to trust 
faith-based leaders and tobacco companies when seeking infor-
mation about e-cigarettes (Lewis-Thames et al., 2020). Among 
youth who had never smoked, e-cigarette use was strongly as-
sociated with cigarette initiation (Kintz et al., 2020). Among 
adults younger than 65 years, 16% of those with private health 
insurance are current smokers, compared with 34% of Medicaid 
recipients and 32% of the uninsured (Schiller et al., 2010). 
	 Socioeconomically disadvantaged smokers, such as 
those who reside in rural areas, are less likely to use and have 
access to evidence-based tobacco cessation treatments (phar-
macotherapy and behavioral skills counseling) than the general 

population of smokers (Fu et al., 2014; Cokkinides et al., 2005). 
Factors that contribute to the disparity in evidence-based treat-
ment use include greater life stressors that reduce motivation to 
quit, lack of knowledge about the benefits of using pharmaco-
therapy and lack of awareness regarding Medicaid coverage for 
smoking cessation treatment (McMenamin et al., 2004). Other 
barriers include a lower likelihood of receiving preventive care 
services, difficulty taking time from work for cessation services, 
travel time and an inability to pay out-of-pocket expenses for 
pharmacotherapy (Blumenthal, et al. 2007).
	 A substantial body of evidence indicates that quit lines 
for cessation are effective in helping people to stop smoking; 
however, there is a paucity of research on quit line’s effective-
ness in rural populations. Also, the relative effectiveness of quit 
lines to smoking cessation when provided by oncology nurses is 
unknown.

Lung Cancer and Smoking Cessation
Lung cancer is the leading cause of cancer-related death for men 
and women in the United States, with annual mortality exceeding 
that for breast, prostate, colon, and pancreatic cancers combined 
(Jenkins et al., 2018). Of particular concern is the rural-urban 
disparities in lung cancer incidence and mortality. Reports show 
slower reduction in cancer death rates in rural America com-
pared with urban areas and higher rates of new cases and death 
rates for lung cancer in rural America.(Redfield et al., 2008)
	 Although lung cancer incidence, late stage incidence, 
and mortality rates are elevated in rural areas, recent advances 
such as the use of low-dose CT for lung cancer screening have 
lagged behind in rural areas (Jenkins et al., 2018). Recent updates 
to the USPTF Lung Cancer screening guidelines recommend a 
low-dose CT (LDCT) scan as the most effective screening tool 
(Moyer, 2014). A previous national evaluation found that less 
than 5% of eligible Medicare patients received this screening, 
even though Medicare extended coverage to eligible patients(Ni-
shi, Zhou, Kuo, & Goodwin, 2019). Rural populations may ex-
perience greater system, provider, and individual-level barriers 
to health-seeking behaviors (e.g., tobacco cessation) (Jenkins et 
al., 2018). The frequency of smoking at the time of diagnosis of 
lung cancer is estimated to be 37% (Cooley et al., 2009).
	 Unlike risk factors such as family history and radia-
tion exposure, smoking is a modifiable risk factor that not only 
increases the risk for lung cancer and other cancers, yet also ad-
versely affects the outcomes of cancer treatment(Siegel, Mill-
er, & Jemal, 2019). Cigarette smoking is harmful for cancer 
patients and cancer survivors in several ways (Gallaway et al., 
2019). For cancer patients who are current smokers at the time 
of diagnosis, entering smoking cessation significantly improves 
cancer treatment success and reduces risk of dying by 30-40% 
(Gritz, Toll, & Warren, 2014; National Center for Chronic Dis-
ease Prevention and Health Promotion (US) Office on Smoking 
and Health, 2014). Continued smoking and tobacco use during 
cancer treatment can result in increased risk of cancer recurrence 
and poorer treatment responses (Cinciripini et al., 2019). Contin-
ued smoking after a cancer diagnosis is associated with adverse 
health outcomes, including increased all-cause mortality and 
increased cancer-specific mortality, negative effects on cancer 
treatment and worsened chemotherapy toxicity, and increased 
risk for a second malignancy at the same site or a different site 
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(Gallaway et al., 2019). Oncologists and other physicians have 
reported negative perceptions of their patients’ willingness to 
quit and are not typically trained in health behavior modifica-
tion interventions (Weaver et al., 2012). A previous intervention 
providing tobacco cessation to cancer patients reported high and 
sustained quit rates. (Cinciripini et al., 2019). Quitting smoking 
after a cancer diagnosis can improve a patient’s cancer progno-
sis and increase long-term survival (HHS 2014). Leading can-
cer organizations including the American Society for Clinical 
Oncology, the American Association for Cancer Research, the 
Oncology Nursing Society, the International Association for the 
Study of Lung Cancer, and the National Comprehensive Cancer 
Network have advocated for providing cessation support to can-
cer patients (Warren et al., 2015).
	 The feasibility, acceptability, and effectiveness of pro-
active approaches to smoking and tobacco cessation have been 
examined in randomized controlled trials (RCTs)(Fu et al., 
2014; Fu et al., 2016; Danan et al., 2018; Haas et al., 2015; Rog-
ers et al. 2018; Sherman et al., 2018), although the effectiveness 
of smoking cessation programs for lung cancer patients has not 
previously been studies in rural populations where barriers to 
tobacco cessation services are potentially greater than in urban 
areas.
	 Studies involving lung cancer patients in rural areas 
are needed to compare the relative effectiveness of interventions 
such as smoking quit lines and tobaccocessation counseling pro-
vided by nurse navigators or trained cessation educators. More 
scientific evidence is needed to address questions that affect out-
comes of interest to lung cancer patients and their caregivers.
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