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Abstract
Introduction: While smoking rates have declined significantly since the first Surgeon General’s report 50 years ago, smoking cessation remains an issue among certain populations. Those suffering from smoking related disorders, such as COPD, lung cancer, ischemic heart disease, and stroke have much to gain from cessation. Individuals with low-income or diagnosed with a substance abuse disorder are disproportionately impacted by cigarette smoking, thus can benefit from cessation efforts as well. Methods: To explore the current approaches of smoking cessation, a literature review was conducted. Once motivational interviewing (MI) was noted as the most oft used counseling strategy, articles implementing MI as the intervention with at-risk populations were screened and 4 articles involving patients with a minimum of 10 year smoking history, biochemically verified as an active smoker , and over 18 were analyzed. Passive observation of a tobacco treatment specialist treating patients in the hospital as well as the clinic was also conducted. Results: The literature revealed statistically significant cessation rates among patients diagnosed with ACS and visiting a pulmonary clinic for respiratory symptoms in addition to clinically significant findings in smokers diagnosed with a substance abuse disorder and patients with low-income. One case, involving a patient with a recent myocardial infarction was selected from the passive observation experience and served as the subject of the case study. Discussion: Many patients have a desire to quit smoking, but only 20 % report receiving assistance from their provider. Findings from the literature and the case study demonstrate the benefit of MI and support its proactive use in healthcare. 




Introduction
A consistent and prolonged history of smoking tobacco is linked to many chronic health conditions associated with diminished quality of life and mortality (Carter et al., 2015) as well as heavy healthcare utilization (Xu et al., 2015). According to the 2014 Surgeon general report more than 480,000 deaths per year in the United States can be attributable to smoking, and some researchers believe this figure may be an understatement. Smoking causes twenty-one different diseases, five of which; lung cancer, chronic obstructive pulmonary disease (COPD), ischemic heart disease, other heart disease, and stroke are among the most prevalent causes of death worldwide (Carter et al., 2015).
In addition to affecting the health and mortality of smokers, smoking places a significant fiscal burden on the United States. An analysis conducted in 2013 used data from previous medical expenditure panel surveys to determine that in 2010, smoking attributable causes accounted for 8.7% of annual healthcare spending (Xu et al., 2015). This figure accounts for nearly $170 billion per year that is mostly paid for by federally funded public programs such as Medicare and Medicaid. The 2004 Surgeon General’s report presented statistics related to the quality of life and economic effects of second-hand smoke exposure which assert that consequences of smoking go beyond that of just the smoker themselves (Carter et al., 2015).
While the terms progressive and irreversible apply to smoking related disorders, the benefits of cessation are often underestimated by smokers. The American Lung Association reported that the benefits of quitting begin within twenty minutes and vital signs normalize within twenty-four hours after the last cigarette. Within a year of smoking cessation, abstainers report other noticeable symptom improvements (National Lung Association, 2004), such as reduced coughing and shortness of breath. Disease progression also appears to decelerate substantially. A meta-analysis involving mortality rates of current smokers compared with former smokers, showed that those who quit and abstained for five years had gained an average of 1.34 years to their life. Similar benefits were found in older populations, indicating that efforts to encourage cessation should not be limited to younger smokers (Mons et al., 2015). 
The CDC reports evidence that smoking is the leading preventable cause of death and that many smokers aspire to quit (Smoking, 2018). Motivational interviewing (MI), a technique to empower those with ambivalent thoughts, is a very promising method of encouraging behavior change (Miller & Rollnick, 2013). Patients and treatment specialists collaborate together to create a patient-centered approach to change, by eliciting the individuals own personal reasons to alter their behavior. Certain techniques such as open-ended questions, affirmations, reflections, and summaries are employed by the MI practitioner to evoke personal inspirations for change in the patient as a way to alter how the individual perceives the concept of change. The implement of MI to encourage smoking cessation has been used in different populations around the world, with differing results. The aim of this project was to: (1) review the literature on behavioral change theories and smoking cessation and (2) observe smoking cessation practice.
Methods
To achieve aim 1, a review of current literature surrounding the topic was conducted. Passive observation in actual smoking cessation counseling sessions was performed to satisfy aim 2.  Ultimately, motivational interviewing was chosen as the primary counseling strategy following rudimentary searches and an interview with a tobacco treatment specialist. The nicotine dependence clinic within UNC-Family Medicine as well as UNC-Memorial Hospital served as the locus of observation. 
Aim 1
A consult with a health-science librarian was initiated to further explore the transtheoretical model of change (TTM) and MI as they relate to smoking cessation. Pubmed, Psychinfo, and CINAHL were each searched using the following terms: transtheoretical model OR stages of change OR motivational interviewing AND smoking cessation. Results were then filtered to articles from 2012 to 2017. Articles involving technology, patients younger than 18, and other non-relevant factors were excluded and the remaining articles were exported to F1000 workspace and organized into three folders labeled transtheoretical, motivational interviewing, and other.
  Following an interview with a tobacco treatment specialist employed by the nicotine dependence clinic, it became apparent that motivational interviewing was the primary technique used to promote smoking cessation among their practitioners. Transtheoretical studies were discarded as none of the patients were in pre-contemplation stage, and a subsequent literature search focusing on studies that used motivational interviewing was performed. All motivational interviewing studies were examined and selected in accordance with following parameters: patients 18 and older, minimum of ten years smoking history, biochemically verified as an active smoker, and diagnosed with a smoking related disorder or considered more vulnerable to smoking related exacerbations than the general population.
Aim 2
	Experiential methods were employed in the form of passive observation of a nicotine dependence treatment specialist to better understand the process of motivational interviewing in both the inpatient setting and the outpatient clinic setting. In order to conduct passive observation sessions, approval by a faculty adviser and tobacco treatment specialist was confirmed and collaborative institutional training was completed. Furthermore, an application was submitted to the Institutional Review Board (IRB) and the study (17-2808) was approved in December, 2017. The experiential portion of the research took place in February, 2018. All patients in the hospital are screened on admission for smoking status by healthcare providers, all of which who are current smokers are compiled in one comprehensive list available to tobacco treatment specialist on an electronic medical record. While these patients are addressed occasionally, the specialist typically responds to patients whom their provider has requested a tobacco cessation consult. The tobacco treatment specialist reviews the charts of each patient to explore details such as nicotine replacement therapy ordered and insurance status. Consults take place at the bedside and lasted an average of twenty minutes, although time of the session is largely dependent on patient engagement. The specialist asks the patient about nicotine withdrawal symptoms and explores thoughts of cessation. The patient is given pamphlets about the benefits of quitting, the pharmacy assistance program, the NC quit line, and contact information if they wish to follow up with the treatment specialist.
The outpatient clinic served as the setting for continuing appointments, involving patients actively attempting to quit smoking. Individuals who attend counseling sessions at the clinic may be a result of an inpatient consult or an individual who independently seeks out the service. Sessions are scheduled for one hour and the regularity of the appointments is agreed upon by the provider and the patient. A private room is designated for the session and the treatment specialist and the patient sit across from one another. Field notes were collected at the verbal consent of the patient by a silent, non-participative observer. As the session is ending, the patient and specialist agree on the next appointment date. At the conclusion of the observation experience, the tobacco treatment specialist was interviewed using ten questions to gain insight into the process of counseling in this institution and techniques of motivational interviewing as well as personal opinion regarding smoking cessation practices.
Results
Aim 1
The initial search for literature generated 1,073 results. PubMed yielded 613 results, PsychINFO produced 229, and 231 were found within CINAHL. After comprehensive evaluation, thirty-six studies were placed in transtheoretical, eighty-eight in motivational, and thirteen in other. An in-depth analysis of the 88 motivational interviewing articles was performed and 4 articles were selected in accordance with aforementioned parameters (See Figure 1). 
Aim 2
A total of six verbally consenting patients were observed on separate days, four inpatient and two in the clinic. The four inpatients were admitted on the cardiovascular acute care, medicine progressive care, and intermediate surgical care units. One patient was eighteen years old and did not meet the parameters of my study, thus no data were collected. The other three patients were all adults over eighteen, with a smoking history of more than ten years, and had been diagnosed with a smoking related disorder. Each patient visit lasted less than thirty minutes, addressing level of nicotine withdrawal symptoms and comfort as well as providing resources in the form of pamphlets that detail benefits of smoking cessation and the pharmacy assistance program for those that qualify. There was no follow-up as a part of this project with these individuals. 
Two patients arrived to the outpatient clinic for their scheduled appointments, each appointment lasted an hour. Discussions are predominantly directed by the patient as the specialist utilizes motivational interviewing techniques to guide the patient’s ideas about quitting. Goals for each appointment are unstructured and are dictated by the patient’s personalized goals about quitting and stage of change in addition to any barriers or triumphs the individual has encountered since the last meeting. Although not pressured or forced, each patient exited the session with a concrete objective towards quitting that the treatment specialist and patient collaborated together to determine as achievable, reasonable, and contributive to the individual’s overarching goal. Notes not including patient identifiers such as identification numbers or names were transcribed during the sessions to better understand the patient’s history, concept of quitting, social factors, general demographic information, and other relevant information expressed by the patient. These notes will be destroyed upon completion of the project in May, 2018. 
The interview with the tobacco treatment specialist revealed information about how patients receive services, personal history as a tobacco treatment specialist, and personal style and beliefs of counseling. The specialist responds to inpatient consults that can be placed by any healthcare provider. Most clinic appointments result from inpatient consults in which the specialist refers the patient, although the patient may refer themselves. This particular specialist has seven years of experience in tobacco treatment and asserts that knowing which patients will respond to referrals or follow up with treatment is unpredictable. Objectives of sessions are dependent on rapport with patient and their respective stage of change, but the specialist claims that the goal of most sessions is to encourage the client to state their motivations to change, voice barriers and challenges, and to affirm the client’s effort to change. Reflections are the specialist most often used tactic, which reaffirms to the patient that the specialist is listening and urges the patient to elaborate. The specialist does believe that the first thirty days following a diagnosis are a key point in time to initiate therapy, but believes that the tobacco treatment program is sometimes underutilized. Patients are initially addressed under the premise of comfort and offers support through increasing nicotine patch dosages, but the specialist claims that understanding the patient’s perspective and their understanding of their disease and how it relates to smoking is difficult and varies widely among patients. 
Aim 1: Literature Review
Studies involving motivational interviewing and smoking cessation are abundant, but less research is performed on this technique employed with vulnerable individuals, shown to be at higher risk of smoking related complications than the general population (Bock et al, 2014). Literature for this review involves patients who have a disease pathology linked to smoking or populations that have an increased prevalence of tobacco use, thus both have much to gain from cessation. Motivational interviewing was implemented in the intervention group for each study and each subject studied is over eighteen years old, was biochemically verified as an active smoker, and has at least a ten year history of smoking a minimum of five cigarettes per day.
Two of the studies (Auer et al.,2016) (Lim et al., 2014) were conducted outside of the United States and addressed smokers seeking specialized help due to smoking related health implications, including acute coronary syndrome (ACS) and pulmonary dysfunction. Both involved patients with an average age of fifty-five and included some form of pharmacologic therapy such as nicotine patches or varenicline. Patients hospitalized with ACS were observed during usual care, which involved a doctor request to receive motivational counseling. The intervention phase initiated counseling to all patients, regardless of physician request. Patients were consulted in the hospital for a session and received four telephone calls over two months by a nurse using motivational enhancement strategies (Auer et al.,2016). The pulmonary clinic included three groups using MI, with MI only serving as the control group. Over 62 % of patients were diagnosed with a smoking related disorder, and the remaining patients presented with complaints of dyspnea or chronic cough. Patients followed up in person for motivational appointments that lasted a median of ten minutes at six weeks, twelve weeks, and six months post baseline.(Lim et al., 2014) Cessation rates at twelve months for patients diagnosed with ACS was 51% for the proactive intervention phase, and 47 % in the observational phase. Cessation at the pulmonary clinic at six months was 33 %, with a 41 % cessation rate in the intervention of MI only.
The remaining two studies took place within the United States and involved subgroups with higher smoking rates than the general population and were uninsured or Medicaid recipients.  One studied involved low-income smokers visiting their primary care provider and the other were recruited from the emergency room and were previously diagnosed with substance abuse disorder. The studies differed substantially in sample size due to the substance abuse disorder group being part of a secondary analysis of a larger trial and consisted of only eighty-eight patients whereas the study of low income smokers included 470 patients. Patients recruited from the emergency department received an initial motivational interviewing session, then a follow up session two to three days later and assessed abstinence at three months. Nearly eight percent (N=7/88) of those diagnosed with a substance abuse disorder were verified as abstinent at three months, however data beyond this point has not been reviewed (Bernstein et al., 2013). The group of low-income smokers was studied and supported more intensively, with a forty-five minute initial interview, and MI sessions on their quit date and two weeks after. This research suffered from substantial attrition of more than 50 %, and showed no statistical difference in cessation between control and intervention groups at the 12 month follow up (Bock et al, 2014). 
While direct results of abstinence are not conclusive across each study, each piece of literature draws important conclusions about MI in their respective population. The study of patients with ACS as well as the low-income group reveal that assertive measures by healthcare to promote cessation do produce promising results. The proactive intervention of the ACS study produced a 65 % increase in amount of patients receiving cessation counseling, with slightly higher cessation rates as well. Patients in the low-income study did not reveal statistically or clinically significant cessation rates, but psychosocial variables such as social influences, temptation, and negative affect scores as well as nicotine patch adherence improved at 1 month follow up. Those with substance abuse disorders who received MI had a higher quit rate at 3 months, but reported no increase in quit attempts made, cigarette consumption, motivation to quit scores, and use of quit lines. The patients visiting the pulmonary clinic considered differing outcome measures of success. 42 % of the non-abstinent group decreased smoking to less than two cigarettes per day, implying that over 61 % of subjects showed improvements as a result MI (See Table 1). 
Aim 2: Case Description
	The selected case involves a woman, Mrs. M, in her late-sixties from a rural town in North Carolina. She has an inconsistent history of smoking that began in her early twenties that carried on until her mid-forties when she decided to quit, for according to her “no specific reason”. After thirteen years of complete cessation she began smoking again, citing no particular causative event or trigger for this behavior change either. Mrs. M smokes at least one pack per day and has her first cigarette within five minutes of waking. As a retired school teacher, she stays busy with church activities and volunteering in the community. Most of her smoking is done in the car or on her back porch, either alone or along with her husband who supports her decision to try to quit, but who has no personal desire to quit. Around three years ago Mrs. M was diagnosed with breast cancer and began cessation counseling that ultimately did not last. The desire to quit always persisted, but remained dormant until this past November when she suffered a myocardial infarction, which reinvigorated her efforts. Mrs. M contacted the clinic a month ago and had completed four sessions with the nicotine dependence specialist. Among many other lifestyle changes such as cardiac rehabilitation, a heart-healthy dietary program, and the Weightwatchers program, she appears very motivated in anticipation of her established quit date next week. 
	The session began with an open and friendly dialogue, apparent that the patient and treatment specialist have a comfortable and pleasing relationship. After a few minutes of small talk involving stressful events in the patient’s week, the specialist asked an open-ended question about the patient’s unfulfilled WELLBUTRIN™ prescription and explores the possible use of nicotine patches. She agreed and goes on to state that she is “ready to change” but recognizes that it will be difficult and she will be “tempted” so the medications “could be useful”. The patient also presented some of her homework she had completed over the last week, including a list of positives about quitting and negatives about continuing to smoke. The tobacoo treatment specialist utilized the list to draw sources of motivation to quit, such as the unpleasant smell and how the habit impedes other activities she would like to accomplish, such as hiring someone to clean. She agrees that if she reaches the milestone of three months without smoking, she will hire someone to clean the house. In preparation for the quit date, the specialist helped create a vision of the day and what the patient expects that day. She predicted a busy day of volunteering and running errands, which she states “may make it easier”. A reward at the end of the day for cessation was proposed and the patient claimed that cashews and Bailey’s is her favorite treat that she rarely enjoys. A meeting is agreed upon the day following the quit date to reconvene and determine a plan going forward to continue cessation. 
Discussion
	The United States has a longstanding history of more than fifty years of efforts to combat smoking tobacco, with great success. During this time eight million premature deaths were prevented and smoking prevalence has drastically decreased through the implement of surgeon general’s warning, numerous pieces of legislation that largely eliminated tobacco advertisements and restricted smoking in public places, as well as a strong shift in cultural norms that now clearly portray tobacco smoke as harmful (Robert Johnson Wood Foundation, 2014). However, many subgroups such as those forty-five and older as well as low-income and those suffering from substance abuse disorder still harbor the negative effects of smoking despite political and social reforms. The increased rates among these populations provide proof that smoking tobacco remains a public health concern and that ways to address nicotine addiction through pharmacologic and behavioral methods are necessary. The objective of this project was to determine if MI is useful in patients vulnerable to the effects of tobacco and the answer is a resounding yes. Strong evidence exists that motivational interviewing may be useful for quitting and abstaining from smoking cigarettes, although persistent, engaged, and well-equipped healthcare professionals are critical to overcome the challenges and barriers of nicotine addiction. 
As evidenced by the specified literature, motivational interviewing when applied to certain populations considered to be more vulnerable to smoking tobacco, can have promising results outside of cessation alone. Only 20 % of individuals with low-income report assistance to quit smoking from physicians, but addressing cessation is important despite decreased cessation rates, to shift the psychosocial attitudes of individuals from lower socioeconomic classes (Bock et al., 2014). A proactive approach to counseling patients indicated significant benefit in those offered MI for patients hospitalized with ACS, revealing that access to and application of care is vital. In fact considering the attrition rate of the low-income and substance abuse studies, access to care could very well be a factor for these patients as well. While the results from smokers diagnosed with a substance abuse disorder were not as promising (Bernstein et al., 2013), the authors believe that the ED may be a teachable moment for people who smoke. The study from a pulmonary clinic (Lim et al., 2014) provide implications about the goals of smoking cessation and that reducing cigarette consumption may be a more reasonable and achievable goal for some patients, implying that a patient centered counseling strategy such as MI offers benefits. 
	Observation of MI provided experiential evidence of the barriers and challenges of smoking cessation and how a tobacco treatment specialist uses certain techniques to empower the patient to quit. The selected case reveals an individual with many complex and interacting factors that contribute to the act of smoking and how quitting is perceived. This patient exhibited impressive insight into her smoking habits and displayed a strong effort to change, which may be absent from most patients who are attempting to quit. Even then, quitting is a difficult task when considering her social environment accepts smoking and she is facing many lifestyle changes at once. The treatment specialist’s responses to interview questions about technique and objectives were showcased throughout the session, especially in regards to inspiring the patient to formulate their own reasons for quitting and helping them envision what a smoke-free life may look like. The patient’s own motivation for quitting was reinforced via a homework assignment that addressed the patient’s own beliefs about the benefits of smoking cessation. A visualization of the quit day was also performed to reduce anxiety, help the patient prepare for temptation, and create a vision of her life without cigarettes. This case is different from most in that it involved a highly motivated patient in the preparation stage of change, not appearing to face many economic barriers, but provided quality evidence that MI can certainly enhance the effort to quit in patients like Mrs. M, whom have suffered a serious health event related to smoking. 
	Evidence from both the literature and observation ascertain that smoking tobacco is not just a habit, but an addiction, and demands revitalized change to eradicate.  Those engaging in smoking do so despite the known harmful effects, and once withdrawn from nicotine, experience withdrawal symptoms likened to alcohol and other drugs. Other forms of addictions are diagnosed and treated with medication and counseling, and tobacco smoking requires the same approach to be solved. Proactive approaches to offer MI and other therapy to patients who smoke tobacco offer great benefit to reducing costs and improving the health of the population, as the system of healthcare transitions to a preventative focus. Targeted efforts to provide care to those who are more vulnerable to the effects of tobacco should be explored to decrease health disparities in regards to smoking and make smoking related disorders an issue of the past.
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Studies included in qualitative synthesis
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Author
	
Location
	
Intervention
	
Number of Sessions
	
Length of Sessions
	Cessation Outcomes at Last Follow up

	
Auer et al.
(2016)
	
· Switzerland
· University Hospital
	
· MI 
· NRT
	
5
	
42-50 min
	
51%

	
Bernstein et al. (2013)
	
· USA
· ED
	
· MI 
· NRT
· brochure 
	
2
	
10-15 min

	
8.3%

	
Bock et al.
(2014)
	 
· USA
· Primary care office      
	
· MI 
· NRT


	
3
	
45 min
	
1%

	
Lim et al.
(2014)
	
· Korea
· Pulmonary clinic
	
· MI
· NRT
· Varencline
	
3
	
10 min
	
33%


						20

Table 1: Studies Included in Literature Review
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