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Tobacco use is causally associated with the risk of developing multiple health conditions,
including over a dozen types of cancer, and is responsible for 30% of cancer deaths in the U.S [1,2].
Smoking by cancer patients and survivors causes adverse health outcomes [3]. Smoking at the time of
a cancer diagnosis increases the risk of overall mortality by approximately 50% and cancer-related
mortality by approximately 60% across cancer disease sites and treatments [3]. Smoking further
increases the risk of developing a second primary cancer and has strong associations with increased
toxicity from cancer treatment [3]. Almost half of patients diagnosed with cancer who smoke may
either continue to smoke while in treatment or relapse after successfully quitting, both of which
complicate cancer care [4]. The annual costs of additional cancer treatment incurred by continued
smoking are conservatively estimated at USD 3.4 billion in the United States [5]. However, quitting
smoking after a cancer diagnosis is associated with improved overall survival [2] as well as improved
cancer control and quality of life [6–14]. Despite evidence that demonstrates the harms of smoking,
large surveys have shown that while approximately 90% of oncologists ask about tobacco use and
over 80% advise patients to quit, few provide assistance with quitting [15,16]. A survey of 58 National
Cancer Institute Designated Cancer Centers in 2009 demonstrated that most physicians did not provide
structured approaches to addressing tobacco use [17]. Few Cooperative Group clinical trials have
assessed tobacco use, even though smoking can affect overall and cancer-related survival, which serve
as the primary or secondary outcomes of clinical trial designs [18]. Predictive barriers to providing
cessation support include a lack of time, education and resources [19,20], but, until recently, there was
little national coordination of efforts specifically designed to implement clinical cessation initiatives for
cancer patients in the United States.

Supported by evidence from the 2014 Surgeon General’s Report on the clinical effects of smoking
on cancer treatment outcomes [3], the National Comprehensive Cancer Network developed smoking
cessation guidelines and advocated their use as a standard part of cancer care across all cancer disease
sites [21]. Addressing tobacco use in oncology care and research has been advocated by several large
cancer organizations [22–26]. To address the evidence base for the effects of smoking on cancer care
and address the gap in the provision of smoking cessation support, the NCI introduced the Cancer
Center Cessation Initiative (C3I) to provide financial and experiential support to enable cancer centers
to implement evidence-based and sustainable tobacco use treatment programs [27]. From 2017 to
2019, 42 NCI Cancer Centers received funding and participated in structured network meetings that
were coordinated through the C3I Coordinating Center at the University of Wisconsin [27]. In the
C3I Initiative, centers were expected to develop individualized institutional programs that apply a
population- and system-based approach to screen all cancer patients, offer evidence-based cessation
support where appropriate, and report reach and effectiveness, with expected improvements in
performance during the funding period.
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It is in this context that the Special Issue on Tobacco Use and Treatment among Cancer Survivors
of the International Journal of Environmental Research and Public Health makes a significant contribution to
emerging research. This Special Issue focuses on identifying and understanding aspects of cancer care
as it relates to tobacco use by highlighting the current research on tobacco use treatment and cessation
for patients and survivors of cancer. The articles in this Special Issue address multiple aspects of tobacco
use treatment for patients across the cancer spectrum, the development and integration of tobacco
use treatment and services into cancer centers, the identification of barriers and challenges in existing
tobacco use treatment programs, barriers to optimizing screening and referral systems, expansion
of the availability of telemedicine, treatment for cancer patients in rural clinics, the integration of
family members into tobacco use treatment to increase engagement, and the impact of the COVID-19
pandemic on tobacco use.

One major aspect of the screening and referral process that is addressed by multiple articles in
this Special Issue involves strategies to improve referrals of cancer patients who smoke to tobacco use
treatment by using an “opt-out” method, in which patients who screen positive for tobacco use are
automatically referred for treatment [28]. Patients who are not interested can decline an appointment.
This is opposite to the more common “opt-in” method, in which patients who screen positive are asked
if they are open to a referral to a tobacco treatment program before a referral is made. Davis et al. [29]
compared three methods for referring patients of a cancer center to a smoking cessation program in a
retrospective observational study that compared traditional referral with a best practices alert (BPA)
system and a pilot testing of direct outreach. Traditional referral was defined as unassisted referral by
a provider who thought the patient would benefit from the services of a smoking cessation center. BPA
involved an alert in the electronic medical record that reminded providers that a patient could benefit
from a particular service or treatment. Direct outreach involved contacting eligible patients by phone to
offer smoking cessation services. The findings from this study revealed that direct outreach had higher
rates of referrals to and utilization of the cessation program compared with the other methods, and
traditional referral had higher rates of program utilization compared with BPA. May and colleagues [30]
evaluated the effectiveness of a patient-reported outcomes (PRO) tobacco use screener and automated
referral system using a descriptive program evaluation design. The system was implemented through
the patient portal of the electronic health record system of a cancer center and occurred concurrently
with the launching of a provider-led referral system. Three times as many referrals were made through
the PRO system compared with the provider-led referrals (164 vs. 59). Of the patients referred via the
PRO system, 87% were contacted, and 43% of these engaged in treatment. Jose et al. [31] describe an
EHR-based program to automatically refer cancer patients to tobacco use treatment using the “opt-out”
system. This involved the design and delivery of a best practice advisory (BPA) system in the EHR that
prompted the placement of a referral and scheduling of an appointment for tobacco treatment without
the involvement of the provider and without information about the cessation plans or intentions of
current smokers. After the implementation of the automatic referral system, a total of 210 referrals
were placed by rooming staff, of which 71% had an appointment scheduled and 25% completed their
appointment during the 6-week period of evaluation.

Despite improved referral services, in many cases, a minority of patients that use tobacco still
enter treatment. Such findings were emphasized in the research by Sheffer and colleagues [32],
who evaluated implementation and treatment outcomes in the first year of the development of a
tobacco treatment service for cancer survivors. The authors describe the new screening and referral
process and characterize the cancer survivors who agreed to treatment. Over the course of 15 months,
while 5383 patients were referred for tobacco treatment, only 6.4% agreed to treatment and only 4%
attended one treatment session or more. These studies highlight the fact that relying on traditional
referral to cessation programs is insufficient and that direct outreach leads to an increase in referrals
and enhances the utilization of smoking cessation centers’ services. Clearly, the feasibility of an
EHR-based opt-out system of referring cancer patients to tobacco use treatment should become more
prevalent across cancer centers. The inclusive “opt-out” method has been found to be beneficial in
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other patient populations in terms of increased referrals and treatment engagement [33,34]. Challenges
clearly remain, however, in engaging increased numbers of referred patients with the completion of
intensive treatment.

Several researchers conducted work to further examine this engagement issue. LeLaurin and
colleagues [35] conducted a clinical trial to determine patient preferences, the acceptability of treatment,
and the effectiveness of three tobacco treatment options among cancer patients. The treatment
options included a 6-week cognitive behavioral therapy (CBT) program that was delivered through a
smartphone teleconference (SmartQuit), referral to external services such as the quitline (PhoneQuit),
and in-person group counseling (GroupQuit). A total of 90 patients were enrolled in the study: 16% in
GroupQuit, 43% in PhoneQuit, and 41% in SmartQuit. Of the 35 patients who were reached at the
12-week follow-up, 54% noted the receipt of tobacco treatment. At the 12-week follow-up, the rate of
abstinence was higher among those who used GroupQuit, and the SmartQuit intervention had higher
acceptability compared with the other two groups. This study raises the question of whether tailored
implementation strategies may improve engagement.

Similarly, Gali and colleagues [36] attempted to improve treatment referrals and engagement by
addressing common barriers to treatment. Their process involved an opt-out system to maximize
screening and referrals, the delivery of treatment via telemedicine, and the same-day delivery of
medication, in addition to individual counseling to maximize engagement. Treatment was free of
charge for patients who received care. Two hundred and seventy-three patients were reached by phone,
and 33% engaged in treatment. The program was expanded to other clinics, and after one year, a total
of 14 clinics were providing free tobacco treatment.

Ramsey and colleagues [37] examined the treatment engagement of cancer patients in urban
and rural settings with an EHR-based, low-burden tobacco cessation module by measuring patients’
acceptance of treatment. The prevalence of smoking was higher and treatment engagement was lower
in patients who received care in rural clinics. Across sites, patients in clinics that implemented the
cessation module were more likely to receive treatment compared with patients in clinics that did not
implement the module. This study is relevant to efforts that might increase engagement, particularly
in settings with fewer resources.

Another major advance in quality improvement that is discussed in this Special Issue is the
application of Lean Six Sigma principles to tobacco use treatment. Wiseman and colleagues [38]
conducted a study to evaluate the processes of assessing and documenting tobacco use among cancer
survivors and the referral to resources for tobacco use treatment. Using the five principles of Lean
methodology, 11 personnel and nine EHR gaps were identified. Addressing inconsistency in the
documentation of tobacco use in the EHR was identified as the top priority. Prioritized gaps were
addressed with modifications to the EHR, changes to the workflow, and training of providers. A new
tobacco treatment program was implemented based on the changes made, and the results showed that
the number of patients who received cessation support increased from 284 in the first year to 487 in
the third year of the new program. This study demonstrates the interdependence of various elements
involved in patient care and how to address gaps that can improve cessation outcomes. Meyer et
al. [39] applied Lean Six Sigma principles to expose and improve inefficiencies in the workflow of
a tobacco treatment program. The team used a step-by-step approach related to the workflow and
patient care that began with creating a “reason for action”, followed by mapping the current and target
states. New patient referrals and counseling sessions were the two metrics of focus. The team focused
on four gaps and targeted their experiments to address those gaps. The gaps were low program
awareness, inconsistency in the referral process, low rate of referral from an affiliated department, and
the burden associated with data collection. After a 12-month period, the mean numbers of new patient
referrals and counseling sessions increased by 140% and 13%, respectively. The findings from this
study show that a targeted approach to addressing gaps in tobacco treatment programs can lead to
positive outcomes.
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Establishing and implementing sustainable tobacco use treatment programs in cancer centers has
been a major goal of the NCI, and to do so in comprehensive organizations such as cancer centers
may require systems changes within academic medical organizations. Tong et al. [40] described a
new tobacco treatment program that was developed using a systems approach. The group adapted
domains of the Cancer Care Continuum as a systems framework to identify areas of need and
applied constructs from the Consolidated Framework of Implementation Research to describe the
implementation process. The processes resulted not only in referral to a quitline or group classes but
also in motivational quality improvement drivers at the health system level and mandated accreditation
programs such as the American College of Surgeon’s Commission on Cancer. They also assessed
the implementation readiness of the cancer center based on different domains of the Cancer Care
Continuum; implementation readiness was lacking in domains of screening, diagnosis, treatment,
and survivorship. The findings from this study highlight the importance of systematic thinking
to identify and address challenges associated with integrating a tobacco treatment program into a
cancer center.

Several researchers have published reports on unique issues in tobacco use and cancer care.
Ruebush et al. [41] examined the feasibility of the systematic integration of family members into
the patient’s tobacco treatment program in a cancer hospital and the impact of such integration on
quit rates. The 18-month pilot study entailed modification of the EHR, training of tobacco treatment
specialists on family counseling, integration of family members into patient treatment, and follow-up
with patients at 6 months to analyze quit rates. The authors found that of 532 enrolled patients who
received tobacco treatment, 42% had family members integrated into their treatment, and almost all
others did not have family members around during treatment. The quit rate at 6 months was 28%
for patients who had family members as part of their treatment and 23% for those without family
members involved, but the difference was not statistically significant. The findings from this study
suggest that integrating family members into tobacco treatment for patients is a feasible and promising
intervention for further study.

The overwhelming majority of evidence related to smoking in cancer involves combustible
cigarettes, with far less information on other forms of tobacco consumption. The study by Kowitt et al.
is unique, as it examined cigar smokers and their perception of risks from COVID-19, their quit
intentions, and their behaviors during the COVID-19 pandemic. Among a survey of 777 cigar smokers,
76% had a greater perception of risk of suffering complications from COVID-19 compared with
non-smokers. While the majority of participants noted an intention to quit as a result of COVID-19,
more participants reported increases in smoking since the onset of the pandemic. Given the markedly
increased risks that cigar users have of cancers of the larynx and oral cavity, this research is timely and
can help inform more effective interventions for at-risk cigar users.

This Special Issue reflects the diverse aspects of addressing tobacco use treatment as an essential
part of cancer care. Importantly, each manuscript highlights the diversity of approaches that can be
used and emphasizes the need to consider evidence-based care in a manner that can be implemented
and sustained based upon institutional needs and resources. Although many barriers still exist at
various levels, from the patient level to clinic or health system levels, this Special Issue describes ways
in which some of these barriers can be mitigated to improve care. Overcoming some of the identified
barriers will involve fairly simple modifications to existing processes or the introduction of a novel step.
By expanding reach and access to care, the integration of effective tobacco use treatment programs into
cancer centers or clinics will lead to improved outcomes and a reduction in smoking-related health
consequences among cancer patients.
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