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ABSTRACT  

Dissertation Title:  Smoking Cessation among People with Severe Mental Illness 

Hamzah Alghzawi, Doctor of Philosophy, 2019 

Dissertation Directed by: Carla Storr, ScD; Professor. 

Introduction: People living with mental illnesses have a high rate of smoking and make 

up over half of those dependent on nicotine. A considerable body of research has shown 

that social support, stressful life events (SLE), receiving help for tobacco/nicotine use, 

intention to quit, and smoking use-related factors are associated with smoking cessation 

in the general population. Yet, little is known about these factors among people with 

severe mental illness (SMI).  

Purpose: This study aims to: 1) examine gender differences in the interrelations among 

social support, SLEs, and smoking cessation, 2) estimate the probability of remission 

from NUD by type of help/services received for tobacco/nicotine use (pharmacological, 

non-pharmacological, and both), and 3) estimate gender and racial/ethnic differences in 

the probability of smoking cessation among those with a history of intention to quit. 

Methods: A sample of 4610 people with SMI and a history of tobacco/nicotine use were 

identified in a public limited dataset of the 2012-2013 National Epidemiologic Survey on 

Alcohol and Related Conditions (NESARC-III). Four mediation and moderated 

mediation models were used in the first manuscript, whereas survival analyses were used 

in the second and third manuscripts. All analyses took into account the complex sampling 

design and controlled for possible confounders (i.e. sociodemographic characteristics) 

and covariates (i.e. comorbidity with another mental illness). 



 

 

Results: Total, appraisal, and tangible support in females exerted indirect effects on 

improving smoking cessation via decreased SLEs (total=.0094, appraisal=.0229, 

tangible=.0298; p<.05). The probability of remission from NUD was higher among those 

who received non-pharmacological services (28.5%, HR=1.95, p<.05) or those who 

received both services (19.6%, HR=1.52, p<.05) compared to those who only had 

pharmacological services (17.6%). Among those with a history of intention to quit, 

31.7% had stopped. The probability of smoking cessation was highest for Hispanic 

females (HR=2.07, p<.05), non-Hispanic other females (HR=1.59, p<.05), non-Hispanic 

other males (HR=1.45, p<.05), Hispanic males (HR=1.40, p<.05), and non-Hispanic 

Black females (HR=1.35, p<.05) compared to non-Hispanic Black males.  

Conclusion: A greater understanding of subgroup differences and the correlates of 

smoking cessation among tobacco/nicotine users with SMI can enhance efforts to design 

and implement smoking cessation programs for people with SMI. 
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CHAPTER 1 

Overview of Smoking cessation Among People with Severe Mental Illness 

1.1. Introduction 

People living with mental illness are more likely to smoke, are more dependent on 

tobacco/nicotine, and have more difficulty quitting smoking (Lien, 2016; Smith, Mazure, 

& McKee, 2014; World Health Organization [WHO], 2015). In the US, smoking 

prevalence amongst people with mental illness is higher than in the general population 

(36.1% vs. 21.4%) (Jamal et al., 2015; Centers for Disease Control and Prevention 

[CDC], 2013). This association between smoking and mental illness becomes stronger 

relative to the severity of the mental illness (Action on Smoking and Health, 2016; Smith 

et al., 2014). That is, smoking is highly associated with disorders resulting in high 

impairment: severe mental illness (SMI), such as schizophrenia, bipolar disorder, and 

major depressive disorder. 

 People living with SMI are two to four times more likely to be dependent on 

tobacco/nicotine (Chou et al., 2016; Ru¨ther et al., 2014). Although people with SMI 

have as much intention to quit smoking as does the general population; their smoking 

cessation rates are lower by 10-20% (Action on Smoking and Health, 2016; Siru, Hulse, 

& Tait, 2009). Yet, there is little understanding about the process and correlates of 

smoking cessation among people with SMI (Lê Cook et al., 2014). More understanding 

of the probability and correlates of smoking cessation might help guide the 

implementation of smoking cessation programs among people with SMI. 

 A considerable body of research has shown that social support (e.g., Burns, 

Rothman, Fu, Lindgren, & Joseph, 2014; Hennrikus et al., 2010; Yang et al., 2012), 
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stressful life events (e.g., Bandiera, Atem, Ma, Businelle, & Kendzor, 2016; Berg et al., 

2010; Slopen et al., 2013), seeking help for tobacco/nicotine use (e.g., Carmody et al., 

2012; Rohsenow et al., 2014; Stein et al., 2013), intention to quit (e.g., Dhumal et al., 

2014; Tsoh et al., 2011), and smoking use-related factors (e.g., Goodwin et al., 2011; Li et 

al., 2011) are associated with smoking cessation in the general population. Yet, there is 

little understanding of how these factors influence smoking cessation among people with 

SMI (Aschbrenner, Ferron, Mueser, Bartels, & Brunette, 2015; de Dios et al., 2015; 

Dickerson et al., 2013).  

 The purpose of this dissertation is to explore and describe the associations of 

social support, stressful life events (SLEs), type of help/services received for 

tobacco/nicotine use, comorbidity with another mental illness, and smoking-related 

factors with smoking cessation among people with SMI. This goal will be met using data 

from the National Epidemiologic Survey on Alcohol and Related Conditions (NESARC-

III). The NESARC-III is a recent nationally representative survey of American adults (18 

years or older), and it has several advantages, including standard measures of smoking 

and smoking cessation, items to help diagnose nicotine use disorder (NUD) and mental 

illness according to the Diagnostic and Statistical Manual of Mental Disorders-5 (DSM-

5) criteria, and data on receiving help/services for tobacco/nicotine use (CDC, 2011; 

Grant et al., 2015; Hayley, Stough, & Downey, 2017). The nature of NESARC and the 

inclusion of items on the lifetime history of smoking and NUD can provide information 

about the factors that are associated with smoking cessation and remission from NUD.  

1.2. Aims and Hypotheses 

 The specific aims and hypotheses of this dissertation are as follows: 
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Aim 1. To explore gender differences in the interrelations among social support, SLEs, 

and smoking cessation among people with SMI.  

Sub-Aim 1a. To examine the association between social support and smoking cessation as 

mediated by SLEs.  

Hypotheses 1a. We hypothesized that SLEs would mediate the association between social 

support and smoking cessation. That is, those with greater social support would have 

experienced fewer stressful events in the past year, which in turn would improve smoking 

cessation.  

Sub-Aim 1b. To examine whether the interrelations among social support, SLEs, and 

smoking cessation differ by gender. 

Hypothesis 1b. We hypothesized gender differences in the interrelations among social 

support, SLEs, and smoking cessation. 

 Aim 2. To estimate the time and probability of remission from NUD among people with 

SMI by type of help/services received for tobacco/nicotine use (pharmacological, non-

pharmacological, or both).  

Sub-Aim 2a. To estimate whether the time from onset of NUD until full remission from 

NUD differs by type of help/services received for tobacco/nicotine use.  

Hypothesis 2a. We hypothesized that the estimated time from onset of NUD until full 

remission from NUD differs by type of help/services received for tobacco/nicotine use. 

Sub-Aim 2b. To estimate differences in the probability of remission from NUD by type of 

help/services received for tobacco/nicotine use, controlling for sociodemographic 

characteristics, psychiatric and substance use comorbid disorders, and smoking-related 

factors. 
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Hypothesis 2b. We hypothesized that the probability of remission from NUD differs by 

type of help/services received for tobacco/nicotine use. 

Aim 3. To examine gender and racial/ethnic differences in smoking cessation among 

people with SMI who had a history of intention to quit.  

Sub-Aim 3a. To estimate whether the time from first tobacco/nicotine use until last 

tobacco/nicotine use differs by gender-race/ethnicity groups (i.e., Hispanic males, non-

Hispanic Black males, non-Hispanic other males, Hispanic females, non-Hispanic Black 

females, and non-Hispanic other females). 

Hypothesis 3a. We hypothesized that the estimated time from first tobacco/nicotine use 

until last tobacco/nicotine use differs by gender-race/ethnicity groups.  

Sub-Aim 3b. To examine whether the probability and correlates of smoking cessation 

differ by gender-race/ethnicity groups. 

Hypothesis 3b. We hypothesized gender and racial/ethnic differences in the probability 

and correlates of smoking cessation among people with SMI who had intention to quit. 

The three manuscripts of this dissertation will advance the knowledge of 

healthcare providers (i.e., researchers, clinicians, administrators, and policymakers) about 

the associations of social support, SLEs, type of help/services received for 

tobacco/nicotine use, and smoking use-related factors with smoking cessation among 

people with SMI. That is, the studies’ findings will increase the understanding and 

awareness of healthcare providers about the factors affecting smoking cessation among 

people with SMI. This, in turn, will enhance the efforts to design and implement more 

effective smoking cessation programs for people with SMI.  
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1.3. Background 

1.3.1. Smoking Cessation  

Smoking cessation is a process rather than a specific event (Burns et al., 2000). It 

is conceptually defined as a process that begins with a decision to quit smoking and ends 

with abstinence from tobacco/nicotine maintained over a period of time (U.S. Department 

of Health and Human Services, 1990). 

Operationally, smoking cessation can be measured through either self-report 

measures or biomedical measures (Velicer, Prochaska, Rossi, & Snow, 1992). Self-report 

measures include: point prevalence (abstinence since a particular point of time, such as 

24hr, 7 days, or 30 days), continuous abstinence (abstinence since the time of 

intervention), and prolonged abstinence (abstinence for a prolonged period preceding 

assessment, such as 6 months or 12 months, but not necessarily starting at the time of 

intervention). Biomedical measures include: carbon monoxide measure (typically 

measured in exhaled air), thiocyanate measure (a metabolic by-product of hydrogen 

cyanide gas assessed from bodily fluids), and cotinine measure (a metabolic by-product 

of nicotine assessed from bodily fluids). Despite that biochemical measures are 

considered more accurate and the gold standard for measuring smoking cessation, the 

limitations of considerable cost in funds and time, especially in large population surveys 

(e.g., NESARC), make using those measures impractical (Scheuermann et al., 2017).  

Hence, smoking cessation was assessed in NESARC though a self-report measure.  

In this dissertation, the operational definition of smoking cessation is the self-

reported abstinence from smoking in the past 12 months (this includes those who may 

have quit before 12 months ago, implying the maintenance of their cessation efforts). 
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Prior population-based studies suggest that self-reported smoking cessation is reasonably 

valid, and misreporting of smoking and smoking cessation is low (Caraballo, Giovino, 

Pechacek, & Mowery, 2001; Patrick et al., 1994; Pokorski, Chen, Bertholf, 1994; 

Scheuermann et al., 2017; Wagenknecht, Burke, Perkins, Haley, Friedman, 1992; West, 

Zatonski, Przewozniak, Jarvis, 2007; Yeager & Krosnick, 2010). 

1.3.2. Severe Mental Illness 

 Mental health illnesses consist of a broad range of psychological conditions, with 

varying cognitive, affective, and behavioral symptoms (WHO, 2018). The severity of the 

mental illness is measured by the severity of its symptoms and impact on functioning 

(The Royal College of Physicians, 2013).   

Severe mental illness (SMI) is conceptually defined as a condition that affects 

individuals aged 18 or older who currently or at any time in the past year have had a 

diagnosable mental disorder of sufficient duration to meet diagnostic criteria specified 

within the Diagnostic and Statistical Manual (DSM), resulting in substantial functional 

impairment (APA, 2017; National Institutes of Mental Health [NIMH], 2017). The terms 

that are often used interchangeably to describe severe mental illness include chronic 

mental illness, serious mental illness, serious and persistent mental illness, and severe and 

persistent mental illness (NIMH, 2017). An individual with SMI is operationally defined 

as the person who meets the following criteria: a diagnosis of any non-organic psychosis, 

duration of treatment of two years or more, and impairment in occupational and social 

functions as measured by the Global Assessment of Functioning (GAF) scale (American 

Psychiatric Association, 1987). This definition differs from the one operationalized by 

Schinnar, Rothbard, Kanter, and Jung (1990) in that psychoses are included, but 
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personality and anxiety disorders are excluded (Ruggeri, Leese, Thornicroft, Bisoffi, & 

Tansella, 2000). Specifically, severe mental illnesses (SMIs) include schizophrenia, 

major depressive disorder, and bipolar disorder (Aschbrenner et al., 2015).  

1.3.3. Epidemiology of Smoking and Smoking Cessation among People with SMI 

Several studies have reported the epidemiology of smoking and smoking 

cessation among people with SMI (Smith et al., 2014). These studies used population-

based data collected from non-institutionalized American adults through national surveys, 

such as the National Comorbidity Survey (NCS) (1990-1992), the National Comorbidity 

Survey-Replication (NCS-R; 2001–2003), the National Epidemiologic Survey on 

Alcohol and Related Conditions (NESARC) (2001–2002, 2004-2005, 2012-2013), and 

the National Survey on Drug Use and Health (NSDUH) (2009-2011). These studies 

showed that smoking rates were higher among people with SMIs (36.1 to 56.7) compared 

to the general population (21.4 to 32.3); whereas smoking cessation rates were lower 

among people with SMIs (12.5%-16.4%) compared to the general population (20.1-

22.3%) (Chou et al., 2016; Gfroerer et al., 2013; Lasser et al., 2000; McClave, McKnight-

Eily, Davis, & Dube, 2010; Smith et al., 2014).  

 Among people with SMI, people with schizophrenia showed the highest rate of 

smoking and lowest rate of smoking cessation. More specifically, it has been reported 

that 44% to 88% of people with schizophrenia are smokers compared to 40% to 70% of 

people with bipolar and major depressive disorders (Bennett, Wilson, Genderson, & 

Saperstein, 2013; Bobes, Arango, Garcia-Garcia, & Rejas, 2010; Chapman, Ragg, 

McGeechan, 2009; Kalman, Morissette, & George, 2005; Leonard & Adams, 2006; 

Ru¨ther et al., 2014; Ziedonis et al., 2008). In addition, the smoking cessation rate among 
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people with schizophrenia (12.5%) is lower than that of people with mood disorders 

(16.4%) (Smith et al., 2014). 

1.3.4. Impact of Smoking on People with SMI 

Smoking has been recognized as a leading global cause of preventable death and 

diseases among people with and without mental illness (Blackwell, Lucas, & Clarke, 

2014; WHO, 2017). An extensive body of research has reported the impact of smoking 

on the physical health of people with SMI (Annamalai, Palmese, Chwastiak, Srihari, & 

Tek, 2015; Brown, Kim, Mitchell, & Inskip, 2010; Jones et al. 2004; Kelly et al., 2011; 

McGinty et al., 2012; Pirie et al., 2013; West & Jarvis, 2005). These studies showed that 

smokers with SMI are at high risk for lung and heart diseases and cancers as compared to 

smokers without mental illness.   

Furthermore, several studies have reported lower life expectancy among people 

with SMI compared to the general population (Kelly et al., 2011; Lien, 2016; McGinty et 

al., 2012; Nordentof et al., 2013). According to the World Health Organization (WHO, 

2014), there is a 10-25 year life expectancy reduction in people with SMI compared to 

people without mental illness. The mortality rate of people with SMI also differs by the 

specific type of mental illness. Specifically, it is 2-2.5 times higher among people with 

schizophrenia, 2 times higher among people with bipolar disorder, and 1.8 times higher 

among people with depression compared to people without mental illness (WHO, 2014). 

Similarly, smoking has been found to be a predictive of mortality among people with 

SMI when adjusting for other death causes (Brown & Mitchell, 2012; Suvisaari et al., 

2013). Specifically, the mortality rate is 2-2.5 times higher among people with SMI who 
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are smokers compared to those who are not smokers (Brown & Mitchell, 2012; Suvisaari 

et al., 2013).   

1.3.5. Possible Factors Affecting Smoking Cessation among People with SMI 

 Understanding the factors that are associated with smoking cessation in people 

with SMI is important to improve smoking cessation interventions. Biological and social 

factors play a big role in maintaining smoking behavior among people with SMI 

(Annamalai et al., 2015; Himelhoch, Riddle, & Goldman, 2014). An example of 

biological factors is the cholinergic stimulating effect of nicotine that makes nicotine a 

self-medication measure aimed at decreasing the cognitive defect and the stimulus on the 

mesolimbic dopaminergic pathway in order to improve patients’ tolerance to undesirable 

effects of the antipsychotics (Annamalai et al., 2015). An example of social factors is the 

acceptance of smoking behavior in the culture of mental health services. According to a 

survey of mental healthcare providers at community mental health settings, only a 

minority of healthcare providers assisted psychiatric patients in smoking cessation, and 

this may be related to a lack of training and a perception that people with SMI are not 

interested in smoking cessation (Himelhoch, Riddle, & Goldman, 2014). 

It is better to examine the factors that are associated with smoking cessation 

through prospective observational studies, rather than intervention studies, because the 

results of the intervention studies may be influenced by the nature of the intervention and 

their recruited samples may be unrepresentative (Gilbert, Sutton, & Sutherland, 2005). A 

considerable body of prospective observational research has examined the factors 

affecting smoking cessation in the general population (Fidler & West, 2010; Goodwin et 

al., 2011; Hagimoto et al., 2009; Li et al. 2010; Li et al., 2011; Westmaas & Langsam 
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2005; West, McEwen, Bolling, & Owen, 2001) (see table 1.1). These studies included 

people with SMIs, and this allowed researchers to examine the association between SMIs 

and smoking cessation.  

Table1.1 shows that the most common factors affecting smoking cessation 

include sociodemographic correlates, such as age, gender, income, and education; 

smoking use-related factors, such as daily smoking, quantity of smoking, and age when 

smoking started; social factors, such as parental smoking and friend support; and 

cognitive factors, such as self-confidence and intention to quit. Furthermore, clinical 

studies have exclusively examined the correlates of smoking cessation among people 

with SMI (Aschbrenner et al., 2015, Prochaska et al., 2006; Rogers et al., 2017; Steinberg 

et al., 2016) (see Table 1. 2). These studies showed significant associations between 

smoking cessation and social predictors, hazardous drinking and comorbidity, cognitive 

factors, and motivation factors.  

Moreover, several qualitative studies have examined the facilitators and barriers 

to smoking cessation among people with SMI (Davis, Brunette, Vorhies, Ferron, & 

Whitley, 2010; Esterberg & Compton, 2005; Forchuck et al., 2002; Kerr et al, 2013; 

Lawn et al., 2002; Lucksted, 2000; Missen, Brannelly, & Newton‐Howes, 2013; Nawaz 

et al., 2012; Rae, Pettey, Aubry, & Stol, 2015; Ratschen, Britton, Doody, & Mcneill, 

2010; Tsourtos et al., 2011; Snyder, 2008; Solway et al., 2011) (See Table 1. 3). 

Understanding smoking cessation’s barriers and facilitators is important in order to better 

understand the behavior of smoking, relapse, and cessation (Twyman, Bonevski, Paul, & 

Bryant, 2014); to improve the performance of health care providers (Rodriguez, Carlos, 

Adachi-Mejia, Berke, & Sargent, 2013); to increase the participation rates in intervention 
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studies; and also to inform policy and assist in the development of a feasible and 

acceptable interventions for smoking cessation among people with SMI (Twyman et al., 

2014). 
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Table 1. 2. A summary of Predictors and Confounders of  Smoking 

Cessation Among Population With Mental Illnesses 
Author (s) 
/Year 

Study 
Design 

Measure Country Sample 
Size 

Predictors/Confounders 

Rogers et 
al., (2017) 

RCT Smoking 
cessation: had 
not smoked 
for at least 6 
months 

US 384 Hazardous drinking, 
Post-discharge quit 
plan, Housing status, 
demographic 
confounders had no 
significant association.  

Steinberg et 
al., (2016) 

RCT Smoking 
cessation: had 
not smoked 
for one 
month. 

US 98 Motivational 
interviewing 

Aschbrenner 
et al., (2014) 

RCT Smoking 
cessation: had 
not smoked 
for at least 2 
months. 

US 124 Background 
confounders (age, 
gender, race), Personal 
factors (No. of 
cigarettes smoked per 
day, readiness to quit 
smoking, Beliefs about 
effectiveness of 
medications), Social 
support (family, friend, 
and significant others)   

Prochaska et 
al., (2006) 

RCT Smoking 
cessation: had 
not smoked in 
the past week. 
Smoking 
cessation: an 
expired air 
carbon 
monoxide 
(CO) sample 
using a 
Bedfont 
Smokerlyzer 
with CO = 10 
ppm. 

US 100 Level of nicotine 
dependence (cigarettes 
per day, craving, and 
urges to smoke), 
Motivation to quit, 
Diagnosis of current 
major depressive 
disorder 
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Table 1. 3 shows social support as a perceived facilitator of smoking cessation, 

and it shows stress as a perceived barrier to smoking cessation. Overall, the perceived 

facilitators of smoking cessation include social facilitators, health financial facilitators, 

tailored cessation support, and health service facilitators, whereas the perceived barriers 

to smoking cessation include individual barriers, social barriers, and health provider 

barriers. 

Table 1. 3. Barriers and Facilitator to Smoking Cessation Among People With Severe 

Mental Illness 
Author (year)  Facilitators   Barriers  
Davis et al. 
(2010) 

� Financial cost 
� Bad  smell and taste 
� Societal messages of risk. 
� Family and medical effect. 
� Government policy. 
� Smoking-related health problem 

� Mental health benefits (relief from 
pain, stress, grief, anger, and 
sadness). 

� Stress management 
� Pleasure feeling 
� Beliefs of invulnerability 
� Competing priorities  
� Defense mechanism 
� Other substance use 
� Social benefits of smoking 
� Coping mechanism 

 
Esterberg 
et al. (2005) 

� Negative health consequences of smoking 
� Financial burden 
� Practicing exercise 
 

� Mental health benefits (relief from 
pain, stress, grief, anger, and 
sadness). 

� Enjoyment 
� Boredom 
� Negative attitudes about 
� Nicotine replacement therapy 
� No smoking cessation programs 
� Lack health professional support 
� Reinforcement of smoking from 

significant others 
 
Forchuck 
et al. (2002) 

 
� Distractions 
� Sport 
� Diversions  
� Group meetings 

 
� Dependence 
� Smoking increases energy levels 

and power 
� Management of mental health 

problems  
                                   (continued) 
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Author (year)  Facilitators   Barriers  
 
Kerr et al 
(2013) 

 
� Improve physical health and functioning 
� Financial savings 
� Positive role models 

 
� Coping mechanism and stress 

management 
� Addiction and habit 
� Enjoyment 
� Low self-efficacy and confidence  
� lack of will power and motivation 
� lack knowledge and skills 
� Social activity 
� Cultural norm 
� Few positive role models 
� Lack of professional support 

 
Lawn et al. 
(2002) 

 
� Considering people with different 

diagnoses have different needs when 
tailoring smoking interventions 

 
� Mental health benefits (relief from 

pain, stress, grief, anger, and 
sadness). 

� A way to reduce stigma,  
� Belief of freedom 
� Coping with mental health, 
� symbol of control 
� Lack of health professional support. 
� Stress management. 
� Enjoyment 
� Autonomy 
� Increase concentration 
� Loneliness 
� Prevalence and acceptability 
� Lack of health professional support,  
� Lack of quit resources 
� Treatment 
� Cultural norms 
� Socialization 

 
Lucksted 
(2000) 

 
� Negative health consequences 
� Role modeling 
� Improving self-efficacy and motivation 
� Enhancing physical functioning 
� Financial savings 
 

 
� Mental health benefits (relief from 

pain, stress, grief, anger, and 
sadness). 

� Enjoyment 
� Boredom 
� lack of will power and motivation 
� Social activity 
� Lack of social support 
� Cognitive benefits (e.g. increase 

concentration) 
� Cultural norms 

                                   (continued) 
   

 
 
 
 
 
 
 
 
 



 

16 

 

 
Author (year)  Facilitators   Barriers  
Missen et al. 
(2013) 

� Consistent support 
� Accessed resources 
� Individual health education 
� Family involvement 
� Practicing exercise  
� Family education 

� Lack of health professional support 
� Using smoking as rewards 
� Lack of knowledge and training 
� Staff smoking with patients 
� Lack of interventional guidelines 
� Staff attitudes and approaches 
� workload 
� Inaccessible smoke-free practice  
� Delivery of smoke free information 

and often unavailable 
 

Nawaz et al. 
(2012) 

� Increased cost of tobacco  
� Negative health consequences 
 

� Coping mechanism and stress 
management 

� Enjoyment 
� Mental health benefits (relief from 

pain, stress, grief, anger, and 
sadness). 

� Lack of health professional support 
� Social norm  
� Social activity 
� Low self-efficacy and confidence  
� lack of will power and motivation 
� Availability of resources 

 
Ratschen et 
al (2010) 

 
� Smoking free environment 
� Provision of comprehensive behavioral and 

pharmaceutical support 
� Promotion of a smoke-free lifestyle by 

staff 

 
� Coping mechanism and stress 

management 
� Enjoyment 
� Dependence and habit 
� Prevalence and acceptability 
� Concerns regarding treatment 

 
Rae (2015) 

 
� Flexibility with the different needs of the 

different individuals. 
� Health professional support 
� Peer modeling 
� Peer support 
 

 
� Low confidence in quitting, 
� Lack of support 
� ambivalence  
� Social activity 
� Cultural norms 
� Misinformation and self-

stigmatization 
� Lack of knowledge 

 
Snyder 
(2008) 

 
� Influence of nonsmokers, 
� Peer modeling 
� Peer support 
� Smoking-free environments 

 
� Coping mechanism and stress 

management 
� Enjoyment, 
� Mental health benefits (relief from 

pain, stress, grief, anger, and 
sadness). 

� Defense mechanism 
(rationalizations) 

� Autonomy 
� Isolation 
� low motivation and self-efficacy 
� Autonomy 
� Social activity 

                                     (continued) 
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Empirical reviews concluded that smoking cessation programs have limited 

efficacy when they are based on poor understanding of smoking cessation determinants 

(Cengelli, O'Loughlin, Lauzon, & Cornuz, 2012; Gervais et al., 2007; Sussman, 

Lichtman, Ritt, & Pailonen, 1999). Additionally, several studies have provided evidence 

showing that smoking cessation programs become more efficient when they are based on 

a good understanding of smoking cessation determinants and focused on interventions 

derived from this understanding, such as improving social support, reducing stress, and 

providing non-pharmacological services for tobacco/nicotine use (Cobb, Graham, Bock, 

Papandonatos, & Abrams, 2005; Johnson et al., 2009; Michou, Tsikrika, Gratziou, 

Chrousos, & Darviri, 2013; Shruthi, Niveditha, Shetty, Chaitanya, & Khargekar, 2017; 

Author (year)        Facilitators         Barriers  
Solway et al. 
(2011) 

� Negative  health consequences  
� Changes in norms and values 
� Perceive smoking as unhealthy unpopular 

behavior. 
 

� Mental health benefits (relief from 
pain, stress, grief, anger, and 
sadness). 

� Increase achievement. 
� Avoid withdrawal. 
� Low self-efficacy and confidence  
� lack of will power and motivation 
� Weight management 
� Lack of health professional support 
� Management cost 
� Stress management  
� Enjoyment, 
� Addiction 
� Coping with mental health 

problems 
� Risk of weight gain  
� Autonomy 
� Lack of social support 
� Social activity 
� Lack of quit support 
� Boredom 
� Feeling of isolation 
� Cultural norms 

 
Tsourtos et 
al. (2011) 

 
� Resilience to stress 
� Social support 
� Build self-esteem 
� Ameliorate boredom 
� Encourage autonomy 

 
� Mental health benefits (relief from 

pain, stress, grief, anger, and 
sadness). 

� Coping mechanism and stress 
management 

� Autonomy 
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Tsoi, Porwal, & Webster, 2013; Westmaas, Bontemps-Jones, & Bauer, 2010). This 

evidence suggests that more understanding of the correlates of smoking cessation in 

people with SMI might also have implications for understanding the mechanisms of 

smoking cessation and for designing and implementing smoking cessation programs for 

this population. 

1.3.6. Healthcare Provider Factors Affecting Smoking Cessation in People with SMI 

Among the factors affecting smoking cessation in people with SMI are healthcare 

provider factors (Trainor & Leavey, 2016). These factors include: lack of encouragement 

and advice to quit by healthcare providers (Himelhoch & Daumit, 2003), lack of 

knowledge and training about pharmacological and non-pharmacological approaches to 

smoking cessation (Missen et al., 2013;  Rae et al., 2015), lack of responsibility for 

smoking cessation (Trainor & Leavey, 2016), lack of provided support for smoking 

cessation (Solway, 2011; Trainor & Leavey, 2016), and lack of positive attitude and 

beliefs about the benefits of smoking cessation in people with SMI (Parker, McNeill, & 

Ratschen, 2012).  

Several studies have explored the attitudes and beliefs of healthcare providers 

about smoking cessation in people with SMI, and how these attitudes and beliefs lead 

healthcare providers to offer insufficient help to people with SMI in smoking cessation 

(Campion, Checinski, & Nurse, 2008; Johnson, Moffat, & Malchy, 2010; Mendelsohn 

&Montebello, 2013; Parker et al., 2012, Ratschen, Britton, Doody,  Leonardi-Bee, & 

McNeill, 2009). These beliefs include that smoking cessation does not offer mental health 

benefits for people with SMI (Mendelsohn & Montebello, 2013; Ratschen et al., 2009), 

that smoking is the only pleasure in the life of people with SMI and smoking cessation 
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means removing this pleasure (Mendelsohn & Montebello, 2013; Parker et al., 2012, 

Ratschen et al., 2009), that people with SMI lack the motivation and the ability to quit 

smoking (Lawn & Condon, 2006), and that smoking cessation makes people with SMI 

socially isolated (Ratschen et al., 2009). These beliefs make mental healthcare providers 

less motivated to provide support and help people with SMI to quit smoking (Parker et 

al., 2012). Hence, findings of our study may contribute to changing the negative attitudes 

and beliefs of mental healthcare providers by increasing their knowledge and awareness 

about the factors affecting smoking cessation in people with SMI, such as social support 

and stressful life events. 

1.4. Conceptual Framework 

A considerable body of research has examined the predictors and therapeutic 

interventions for smoking cessation. Although the majority of studies on smoking 

cessation interventions are often theory-based, most of the studies on the predictors of 

smoking cessation have not been guided by theory (Moos, 2007). This may be because no 

single theory can provide a complete picture of the behavior change, such as smoking 

cessation (Oh, Jeong, & Seo, 2013; Nigg & Jordan, 2005). Hence, researchers have been 

encouraged to develop integrated models by combining previously verified models (Reid 

& Aiken, 2011). Integrated models usually explore more predictors and provide a 

complete understanding of the behavior change (Baranowski, 2005). Table 1.4. 

summarizes most of the theories that have been used to explain behavior change, such as 

remission from substance use. 
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Table 1. 4. Common Theories Used to Explain and Predict Smoking Cessation 
Author (year) Theory/Model Key concepts Main assumption (s) 
Ajzen 

(1985) 
Theory of planned 
behavior 

� Normative beliefs 
and subjective 
norms 

� Control beliefs and 
perceived behavioral 
control 

� Behavioral intention 
and behavior 

� Attitude toward behavior, 
subjective norms, and perceived 
behavioral control, together 
shape an individual's behavioral 
intentions and behaviors. 

Bandura 
(1986) 

Social cognitive 
theory 

� Human agency 
� Self-regulation  
� Self-efficacy 

� The cognitive factors outcome 
expectations, self-efficacy, and 
intentions are important 
determinants of behavior  

Bandura 
(1977) 

Social learning 
theory 

� Expectations 
� Observational 

learning 
� Behavioral 

capability 
� Self-efficacy 
� Reciprocal 

determinism 
� Reinforcement 

� Behavior change originates in 
the-behavior specific attitudes 
and behaviors of the adults and 
peers who serve as an 
individual's role models 

Becker 
(1974) 

 Health belief model � Perceived 
susceptibility. 

� Perceived severity. 
� Perceived benefits.  
� Perceived barriers 

Cues to Action self-
efficacy 

� Threat-related belief (perceived 
sensitivity & severity), perceived 
benefit and barrier are the major 
determinants of health behavior 
performance 

Bickel & 
Vuchinich, 
2000 

Behavioral 
economics or 
behavioral choice 
theory 

� Motivation 
� Control 
� Rewarding behavior 
� Alternative rewards 

� The choice of one rewarding 
behavior, such as substance use, 
depends in part on lack of 
effective access to alternative 
rewards through involvement in 
educational, work, religious, and 
social/recreational pursuits 

Fishbein & 
Ajzen 
(1975) 

Theory of reasoned 
action 

� Behavior 
� Behavioral Intention 
� Attitude Evaluation 
� Subjective Norm 
� Normative Beliefs 
� Motivation to 

Comply 

� Behavioral changes are 
significantly affected by 
normative expectations about 
related behaviors, particularly 
the subjective norm of those 
important to the individual  

Hirschi, 1969 Social control 
theory 

� Attachment 
� Commitment 
� Involvement 
� Belief 

� strong bonds with family, 
friends, work, religion, and other 
aspects of traditional society 
motivate individuals to engage in 
responsible behavior and refrain 
from substance use and other 
deviant pursuits  

   (continued) 
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Author (year) Theory/Model Key concepts Main assumption (s) 
Kaplan, 1996 Stress and coping 

theory 
� Stressors 
� Appraisal 
� coping 

� The stressors are most likely to 
impel substance use among 
impulsive individuals who lack 
self-confidence and coping skills 
and who try to avoid facing 
problems and experiencing 
negative affect 

Marlatt & 
Gordon 
(1985) 

Relapse prevention 
theory 

� Self-efficacy 
� Outcome 

expectancies 
� Craving 
� Motivation 
� Coping 
� Emotional states 
� Interpersonal factors 

� Relapse is seen as both an 
outcome and a transgression in 
the process of behavior change. 

� Relapse is thought to be multi-
determined, especially by self-
efficacy, outcome expectancies, 
craving, motivation, coping, 
emotional states, and 
interpersonal factors. 

Pender, 
Murdaugh, & 
Parsons 
(2002) 

Health promotion 
model 

� Individual 
characteristics 

�  Experiences prior 
behavior 

� The frequency of the 
similar behavior in 
the past. 

� Cognition perception, 
emotion and personal 
relationship factors as the major 
determinants of health behavior 
and that an individual’s 
characteristics and related 
previous experience possibly 
contribute to health behavior  

Prochaska & 
DiClemente, 
(1983) 

Transtheoretical 
Model of Change 
(TTM) 

� Precontemplation 
� Contemplation 
� Preparation 
� Action 
� Maintenance 
� Relapse 

� Behavior change follows five 
stages, these are 
precontemplation, 
contemplation, preparation, 
action, and maintenance 

 
Rogers, 1975 
 
 

Protection 
motivation theory 

� Threat-appraisal 
process 

� Coping-appraisal 
process  

� Response efficacy 

� The motivation to protect oneself 
from danger was a linear 
function of the threat and coping 
appraisal processes  

 

 Moos is one of the researchers who developed an integrated model to guide the 

process of remission from substance use disorders (Moos, 2007). In this model, four 

related theories about the personal and social resources that shield individuals from 

developing substance use disorders and foster the process of remission from substance 

use disorders are integrated. These theories are social control theory, behavioral 

economics and behavioral choice theory, social learning theory, and stress and coping 

theory. 
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 Moos, R. and Moos, B. (2007) tested their conceptual model (shown in Figure 1. 

1) in a study of 461 individuals who had alcohol-related problems. They found that the 

protective resources derived from the four theories predicted better remission from 

substance use disorders. More recently, another study conducted by Grella and Stein 

(2013) has used the same conceptual model to examine remission from substance 

dependence. Figure 1. 2 shows the conceptual model that will guide this proposed study. 

This conceptual model is also derived from Moos’s conceptual model.  

 

Figure 1. 1. A conceptual model developed by Moos (2007). 
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  Figure 1. 2. A conceptual model developed for this dissertation. 

1.5. Significance 

Despite that people with SMI have as much intention to quit smoking as those of 

the general population (Siru et al., 2009), their smoking rates are higher and their 

smoking cessation rates are lower (Chou et al., 2016; Lê Cook et al., 2014; Gfroerer et 

al., 2013; Lasser et al., 2000; McClave et al., 2010; Smith et al., 2014). As a consequence 

of the high smoking rates and low smoking cessation rates, people with SMI have also 

higher morbidity and mortality rates compared to the general population (Blackwell, 

Lucas, & Clarke, 2014; WHO, 2017). Hence, smoking cessation is particularly significant 

for people with SMI because it may reduce the morbidity and mortality rates associated 

with smoking (Blackwell, Lucas, & Clarke, 2014; Lien, 2016; McGinty et al., 2012; 

Nordentof et al., 2013; WHO, 2017). 
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A considerable body of research, including clinical and population-based studies, 

has explored the factors that are associated with smoking cessation in the general 

population; however, little research has exclusively explored the factors that are 

associated with smoking cessation among people with mental illness in general and with 

SMI in particular. This dissertation will enable us to build on prior work by drawing on 

data from a large nationally representative survey of the US adult population, NESARC, 

to fill in research gaps related to the factors affecting smoking cessation among people 

with SMI.  

Prior research has shown that social support, SLEs, receiving help/services for 

tobacco/nicotine use, intention to quit, and smoking use-related factors are associated 

with smoking cessation in the general population (Aschbrenner et al., 2015; Brunette et 

al., 2017; Dalmida, Koenig, Holstad, & Wirani, 2013; de Dios et al., 2015; Dickerson et 

al., 2013; Khanna, Clifton, Banks, & Tosh, 2016). Yet, there has been little understanding 

of how these factors are associated with smoking cessation among people with SMI. 

More specifically, to this authors’ knowledge, little is known about the interrelations 

among social support, SLEs, and smoking cessation among people with SMI; whether the 

time and probability of remission from NUD differ by type of help/services received for 

tobacco/nicotine use; and whether the time, probability, and correlates of smoking 

cessation differ by gender-race/ethnicity groups.  

1.6. Methodology 

1.6.1. Design  

Secondary analysis of survey data obtained from the 2012-2013 National 

Epidemiologic Survey on Alcohol and Related Conditions (NESARC-III). 
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1.6.2. Data Source  

The National Epidemiology Survey on Alcohol and Related Conditions III 

(NESARC-III) was conducted by the U.S. Bureau of the Census for the National Institute 

on Alcohol Abuse and Alcoholism (NIAAA). The semi-structured diagnostic interview 

used to collect information was the NIAAA Alcohol Use Disorder and Associated 

Disabilities Interview Schedule-5 (AUDADIS-5). Interviewer field methods, as detailed 

elsewhere (Grant et al., 2015), included initial structured home study, in-person training, 

ongoing supervision, and random respondent callbacks to verify data. 

1.6.3. Sample Description 

The sample is nationally representative of the civilian, non-institutionalized 

population, aged 18 years and older. The sample included residents living in US 

households and selected quarters such as college dormitories, group homes, and 

dormitories for workers (Grant et al., 2015). Respondents were selected through 

multistage probability sampling. Primary sampling units were counties or groups of 

contiguous counties, secondary sampling units were groups of Census-defined blocks, 

and tertiary sampling units were households within sampled secondary sampling units. 

Then, eligible US adults within sampled households were randomly selected (Grant et al., 

2015).  

Black, Asian, and Hispanic residents were assigned higher selection probabilities 

than were nonminority household members. In households with four or more eligible 

minority adults (n = 1661), two respondents were selected. Data were collected from 

April 2012 to June 2013, and sample weights were developed to adjust for sampling 

biases and non-response in order to represent the US civilian population based on the 
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2012 American Community Survey (Bureau of the Census, 2013). These weighting 

adjustments compensate adequately for nonresponse (Grant et al., 2015). The total 

sample size was 36,309, reflecting a household response rate of 72 %, a person-level rate 

of 84 %, and an overall rate of 60.1%, comparable to other current US national surveys 

(Blackwell, Lucas, & Clarke, 2014; U.S. Department of Health and Human Services, 

2014).  

1.6.4. Sample Size and Power Considerations 

In the first manuscript (Chapter 2), the study sample focused on those with SMI 

who had a history of smoking (n= 4610). In the second manuscript (Chapter 3), the study 

sample consisted of those with SMI who met criteria for a history of NUD and had a 

history of receiving help/services for tobacco/nicotine use (n=726). In the third 

manuscript (Chapter 4), the study sample consisted of those with SMI who reported a 

history of being tobacco/nicotine smokers and a history of having intention to quit 

smoking (n= 3914). 

For the power estimation of mediation effects in Aim 1, there has been no 

consensus on how to calculate the sample size or conduct power analysis in the structural 

equation modeling frame. However, Wolf, Harrington, Clark, & Miller (2013) suggested 

a sample up to 450 for mediation models based on structural equation modeling. From a 

practical point of view, Bentler and Chou (1987) suggested that researchers might go as 

low as five cases per parameter estimate in testing structural equation modeling. Based on 

this guideline, we can test models with more than 400 estimated parameters with our 

sample size from NESARC III. Our sample size should have adequate power to test the 

key hypotheses.  
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Using GPower, a sample size of at least 197 is needed to estimate the effect size 

of OR=.61 (Balk et al., 2009) of the association between stressful life events and smoking 

cessation in Sub-Aim 1a. For Sub-Aim 1b., the moderation effects of gender need about 

four times of the sample size needed in Sub-Aim 1.b. Based on the estimated risk ratio of 

smoking cessation treatment on NUD remission [RR=.58, (López-Torrecillas et al., 

2014)], Power and Sample (PS) software estimated that a total sample size of at least 624 

(i.e. 208 per group) is needed for Aim 2. Based on the estimated risk ratio of smoking 

cessation among Whites compared to African Americans (RR=.65) and a risk ratio of 

smoking cessation among males compared to females (RR=.9) (López-Torrecillas et al., 

2014), PS software estimated that a total sample size of at least 1100 (i.e. 275 per 

subgroup) is needed for Aim 3 with the power of .80. In summary, the sample size from 

NESARC III had a sufficient power to test the proposed hypotheses (see Table 1. 5). 

Table 1. 5. A summary of the Power and Sample Size Needed for Each Aim 
Aim Estimation Method Effect Size Type 1 

error (α) 
Power Sample Size 

(N) 
Aim 1 GPower  .61 .05 .80 788 
Aim 2 PS software .58 .05 .80 624 
Aim 3  PS software .65 .05 .80 1100 

 

1.6.5. Human Subjects Protection 

The NESARC research protocol was approved by the Institutional Review Boards 

of the US National Institutes of Health and Westat, Inc. All respondents provided 

informed consent and received $90.00 for their interview participation.  

Access to the dataset complied with procedures outlined in a data use agreement 

(DUA) (NIAAA, 2017). First, the Institutional Review Board (IRB) at University of 

Maryland, Baltimore (UMB) determined that the research project is not human subject 

research. Then a signed DUA and an IRB letter from the UMB (IRB number: HP-
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00079381) were submitted to the National Institute on Alcohol Abuse and Alcoholism 

(NIAAA) to request a limited access dataset without identifiers.  

Authors agreed to follow the security standards mentioned in the DUA. 

According to the DUA, the NESARC data must be used only by the principal investigator 

and collaborators that were listed in the DUA. Data should not be used in any research 

that is not disclosed and approved as part of the Research Project. Authors should provide 

the NIAAA a copy of any manuscript or other disclosure document ten (10) business 

days in advance of submission for publication, in order to ensure compliance with the 

confidentiality requirements. Authors should acknowledge the contribution of NIAAA-

funding support and support of the intramural program, NIAAA, National Institutes of 

Health, in any and all oral and written presentations, disclosures, or publications resulting 

from any and all analyses of data. Data should not be used, either alone or in conjunction 

with any other information, in any effort whatsoever to establish the individual identities 

of any of the subjects from whom data were obtained. Data should be destroyed when 

two (2) years have elapsed from the effective date of using it. Authors should permit the 

NIAAA to summarize on the NESARC-III Web site the Recipient’s research use of 

NESARC-III along with the Recipient’s name and organizational/institutional affiliation. 

Authors agreed not to claim, infer, or imply endorsement by the United States 

government, National Institute on Alcohol Abuse and Alcoholism, National Institutes of 

Health, Department of Health and Human Services, or any of its agencies of the Research 

Project, the entity, or personnel conducting the Research Project or any resulting 

commercial product(s).  
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1.7. Introduction of the Three Manuscripts 

The dissertation includes three manuscripts. The background, methodology, and 

analysis approach of each of these will be described in greater detail in their own 

chapters. The first manuscript (Chapter 2) explored a research question about the 

interrelations among social support, SLEs, and smoking cessation. Specifically, the first 

manuscript investigated whether social support is associated with smoking cessation via 

SLEs as a mediator and whether this association differs by gender among people with 

SMI. Moderated mediation analyses were used to model the indirect effect on social 

support and each subtype on smoking cessation via SLEs as a mediator and gender as a 

moderator.  

The second manuscript (Chapter 3) evaluated the time and probability of full 

remission from NUD in people with SMI by type of help/services received for 

tobacco/nicotine use (pharmacological, non-pharmacological, or both). Specifically, the 

second manuscript examined whether the time from onset of NUD until full remission 

from NUD differs by type of help/services received for tobacco/nicotine use, and whether 

the probability of remission from NUD differs by type of help/services received for 

tobacco/nicotine use. Survival analysis was used to estimate the time and probability of 

remission from NUD by type of help/services received for tobacco/nicotine use. The 

outcome of interest was “remission from NUD.” The difference in age at full remission 

from NUD minus the age at onset of NUD defined the length of time participants had 

NUD. The participants who continued to have NUD were considered censored, and time 

was their age at interview minus age at onset of NUD. 
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The third manuscript (Chapter 4) explored gender-racial/ethnic differences in the 

time, probability, and correlates of smoking cessation among people with SMI who had a 

history of intention to quit. Specifically, the third manuscript estimated whether the time 

from first tobacco/nicotine use until last tobacco/nicotine use differs across the gender-

race/ethnicity groups, and whether the probability and correlates of smoking cessation 

differ by gender-race/ethnicity groups. Survival analysis was performed to assess the 

time, probability, and correlates of remission from smoking cessation in people with 

SMI. The outcome of interest was “smoking cessation.” The difference in age at smoking 

cessation minus the age at first tobacco/nicotine use defined the length of time 

participants were smoking. The participants who continued smoking were considered 

censored, and time was their age at interview minus age at first tobacco/nicotine use. 

All analyses were conducted in SPSS (version 25), taking into account the 

complex sampling design of the NESARCIII. Weight and stratification variables were 

available specifically for this purpose and were applied to ensure that the data are 

representative of the population of people with SMI.  

1.8 Summary 

This chapter presented an overview of the scope and seriousness of smoking 

among people with SMI. Gaps in the literature were identified to support the background 

of the aims, and the source of the data used in this dissertation was also described. The 

details of the three manuscripts, which were briefly introduced above, will be described 

in the subsequent three chapters. The final chapter, Chapter 5, summarizes the findings in 

light of the current knowledge and presents implications for practice, policy, and 

research.
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CHAPTER 2 

Gender Differences in the Interrelations Among Social Support, Stressful Life 

Events, and Smoking Cessation in People with Severe Mental Illnesses1 

2.1. Introduction 

People living with mental illnesses have a high rate of smoking and make up over 

half of those dependent on nicotine (Chou et al., 2016; Rüther et al., 2014). Severe mental 

illness (schizophrenia, bipolar disorder, and major depressive disorder) is associated with 

less success in quitting and maintaining abstinence (Smith, Mazure, & McKee, 2014). 

Despite that people with severe mental illness have as much intention to quit smoking, 

their smoking cessation rates are 10-20% lower than that of the general population 

(Action on Smoking and Health, 2016; Blackwell, Lucas, & Clarke, 2014; WHO, 2017). 

Social support and stressful life events (SLEs) have been found to be associated 

with smoking cessation in the general population (Burns, Rothman, Fu, Lindgren, & 

Joseph, 2014; Rae, Pettey, Aubry, & Stol, 2015; Tamers et al., 2015; Ziedonis et al., 

2008). In the context of smoking cessation, social support could be categorized into 

informational, emotional, and instrumental support (Burns et al., 2014). Informational 

support means offering advice or information; emotional support means using 

empathetic, caring, and reassuring communication; and instrumental support means 

offering material resources or direct aid (Barrera, 1986; Burns et al., 2014; Cohen, 2004; 

Mitchell, Vancampfort, De Hert, & Stubbs, 2015). Social support is well-known to 

positively influence the individual’s mental health and well-being, which in turn may 

facilitate behavior change (de Dios, Stanton, & Cano, 2016), increase motivation and 

                                                           
1
 Hamzah Alghzawi, Shijun Zhu, Fernando Wagner, Alison Trinkoff, Debra Scrandis, Carla Storr 

In preparation for submission to International Journal of Methods in Psychiatric Research 
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self-efficacy (de Dios et al., 2016; Kelly, Zyzanski, Alemagno, 1991), and thus facilitate 

smoking cessation and maintaining abstinence. SLEs are experiences that are likely to 

bring readjustment-requiring changes in people’s usual activities and lifestyles 

(Dohrenwend, 2006). It has been reported that the smokers who have exposure to more 

SLEs are less likely to quit smoking (Bandiera, Atem, Ma, Businelle, & Kendzor, 2016; 

Slopen et al., 2013), and that increasing social support reduces the perception of SLEs 

among smokers (Bandiera et al., 2016). 

            In addition to the traditional life stressors (e.g., divorce, death, loss of job) that are 

usually experienced by the general population, those with SMI experience different kinds 

of stressors related to illness management, isolation, stigma, and illness symptoms 

(Chronister, Chou, Kwan, Lawton, & Silver, 2015; Narrow et al., 2000). These stressors 

cannot be simply alleviated through traditional psychopharmacological and/or behavioral 

interventions. This highlights the importance of providing other psychosocial 

interventions, such as social support, for this population (Chronister et al., 2015; Whitley, 

Harris, Fallot, & Berley, 2008). Recently, social support has been nationally recognized 

as a key component of the mental health recovery guidelines that aim to help people with 

SMI improve their health and wellness and live a self-directed life (Chronister et al., 

2015).  

Additionally, SLEs are associated with increased severity of the symptoms of 

mental illness (Agrawal & Jhingan, 2002; Kazemi, Didehroshani, & Topraglo, 2013; 

Muscatell, Slavich, Monroe, & Gotlib, 2009). It has been found that people with SMI 

who attempted suicide experienced more SLEs, such as family conflicts (Latha, Bhat, & 

D'Souza, 1994). The SLEs among people with SMI make it more challenging to quit 
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smoking (CDC, 2013). It is postulated that smoking may function as a coping behavior 

and self-medication in response to SLEs (Koob & Nestler, 1997), or SLEs can reduce 

individual self-regulation to resist the urge to smoke (Muraven & Baumeister, 2000).  

Thus these factors might affect smoking cessation differently in people with SMI. 

An association between social support and smoking cessation in people with SMI is well-

documented (Aschbrenner et al., 2017; Chronister et al., 2015; Sharir, Tanasescu, 

Turbow, & Mamam, 2007). Indeed social support from family and friends has been 

reported as a key strategy to smoking cessation in people with SMI (Aschbrenner et al., 

2017; Dickerson et al., 2013). Yet little is known about the role SLEs may play in the 

association between social support and smoking cessation (Aschbrenner et al., 2017; 

Dickerson et al., 2013; Moak & Agrawal, 2009), and whether social support improves 

smoking cessation through buffering the negative effect of SLEs on smoking cessation in 

people with SMI.  

Prior research has also found gender differences in the perception of SLEs and 

social support. It has been reported that work-related SLEs were more commonly 

reported by men, whereas family and marital conflicts were more frequently reported by 

women (Tamers et al., 2015; Soman, Bhat, Latha, & Praharaj, 2016). Furthermore, 

women are less likely to quit smoking in the presence of stressful events related to health 

and finances as compared to men (McKee, Maciejewski, Falba, & Mazure, 2003). On the 

other hand, social support from friends was more common in men, whereas support from 

significant others was more common in females (Soman et al., 2016). In addition, social 

support was associated with smoking cessation in women at short-term (e.g., 4 weeks), 

whereas among men social support was associated with maintaining long-term smoking 
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cessation (Nollen, Catley, Davies, Hall, & Ahluwalia, 2005). Several other studies  have 

reported that adding social support to smoking cessation programs was effective in 

improving 3-month cessation rates in both genders, but over 1-year of follow-up social 

support was only associated with smoking cessation in men (Carlson, Goodey, Bennett, 

Taenzer, & Koopmans, 2002; Shruthi, Niveditha, Shetty, Chaitanya, & Khargekar, 2017) 

             Furthermore, previous studies suggest that gender is one of several factors that 

might influence the interrelations among social support, stress, and smoking cessation. 

Previous research has found that emotional support from a female partner reduced the 

negative effect of stress on smoking cessation in men, whereas support from men did not 

make a difference in women’s stress response and smoking cessation (Glynn, 

Christenfeld, & Gerin, 1999; Kirschbaum, Klauer, Filipp, & Hellhammer, 1995; Lepore 

et al., 1993; Westmaas, Bontemps-Jones, & Bauer, 2010). More understanding of the 

gender difference in the interrelations among social support, SLEs, and smoking 

cessation has implications for underlying mechanisms of smoking cessation.  

The current study used a population-based sample to investigate the interrelations 

among social support, SLEs, and smoking cessation in people with SMI. Use of this 

sample avoids the selection biases that might occur in samples recruited from clinical 

sites. The purpose of this study was: 1) to examine the association between social support 

and smoking cessation as mediated by SLEs in people with SMI, and, 2) to examine 

whether the interrelations among social support, SLEs, and smoking cessation differ by 

gender. We hypothesized that SLEs would mediate the association between social 

support and smoking cessation. That is, among people with SMI, those with greater social 

support would have experienced fewer SLEs in the past year, which in turn would 
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increase the probability of smoking cessation. In addition, we hypothesized the presence 

of gender difference in the interrelations among social support, SLEs, and smoking 

cessation.  

Research on the association of social support and SLEs with smoking cessation in 

people with SMI will increase knowledge and understanding of the potential role of 

social support and SLEs in smoking cessation for this population (Balk, Lynskey, & 

Agrawal, 2009). In addition, it will enhance the efforts to design more effective smoking 

cessation programs for people with SMI. 

2.2. Methods 

2.2.1 Data Source and Sample 

This observational cross-sectional study used secondary data obtained from the 

third wave of the National Epidemiologic Survey on Alcohol and Related Conditions 

(NESARCIII). NESARC is a nationally representative US survey conducted by the 

National Institute of Alcohol Abuse and Alcoholism (NIAAA). Details on NESARCIII 

are published elsewhere (Grant et al., 2014). Briefly, the survey was conducted between 

2012 and 2013 and the national sample consisted of non-institutionalized US populations 

aged 18 years or older. The face-to-face and computer-assisted interviews were 

conducted with 36,309 individuals, with an overall response rate of 60.1%. All 

respondents provided informed consent, and they received $90.00 for their interview 

participation. Sample weights were developed to adjust for sampling biases and non-

response in order to represent the US civilian population. 

The study sample for this analysis included people with SMI who had a history of 

smoking (n=4610). SMIs by definition are chronic mental illnesses of sufficient duration 
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to meet diagnostic criteria identified by the Diagnostic and Statistical Manual (DSM), 

including substantial impairment in occupational and social functions as measured by the 

Global Assessment of Functioning (GAF) scale (APA, 2017; National Institutes of 

Mental Health [NIMH], 2017). These SMIs consist of lifetime major depressive disorder, 

bipolar disorders, and schizophrenia (Aschbrenner, Ferron, Mueser, Bartels, & Brunette, 

2015). 

SMIs were assessed using the Alcohol Use Disorder and Associated Disabilities 

Interview Schedule-5 (AUDADIS-5) (Grant et al., 2015). The reliability and validity of 

various modules of the AUDADIS-5 have been extensively tested (Grant et al., 2015). 

Test-retest reliability for the modules that have been used to measure DSM-5 SMIs was 

generally fair (κ = 0.35–0.51; Grant et al., 2015). Concordance of the AUDADIS-5 and 

the Psychiatric Research Interview for Substance and Mental Disorders-5 (PRISM-5) for 

DSM-5 SMIs was fair to moderate (κ = 0.24–0.59; Hasin et al., 2015). Participants with 

major depressive disorder or bipolar disorder were identified through variables created by 

the NESARC study team to indicate if they had these diagnoses in their lifetime. For 

lifetime psychotic disorder or episode, participants were asked, “Did a doctor or other 

health professional ever tell you that you had schizophrenia or a psychotic illness or 

episode?” A new variable was created to combine these disorders in a single variable that 

indicated having any lifetime SMI or not.  

To measure smoking, Lifetime smokers were included who reported ever having 

smoked at least 100 cigarettes, 50 or more cigars, a pipe at least 50 times, used 

snuff/chewing tobacco at least 20 times, or used e‐cigarettes or e‐liquid (CDC, 2009; 



 

37 

 

2011). Figure 2. 1 is a consort diagram showing the sample selection steps of this study’s 

final sample (N=4610). 

 

      Figure 2. 1. Consort diagram 

2.2.2. Variables 

2.2.2.1. Smoking cessation: Smoking cessation status was measured using a variable that 

assessed whether one smoked or not in the 12 months prior to the interview. Smoking 

cessation was operationalized as no tobacco/nicotine use in the past 12 months (this 

included those who may have quit longer than 12 months ago, implying the maintenance 

of their cessation efforts).  

2.2.2.2. Social support: Social support was assessed by the Interpersonal Support 

Evaluation List–12 (ISEL-12), which measures the interpersonal support available to 

respondents (Cohen & Hoberman, 1983; Cohen et al., 1985). The 12 items are rated on a 

scale from 1, definitely false, to 4, definitely true. The ISEL-12 includes items such as 

“There is someone I can turn to for advice about handling problems with my family,” and 
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“If I wanted to have lunch with someone, I could easily find someone to join me.” Items 

were reversed when necessary so that high responses meant better social support. All 

items were summed to create an overall social support score (scores range 12-48). Three 

subscale scores, composed of four items each, representing appraisal (ISEL 2, ISEL 4, 

ISEL 6, ISEL 11), belonging (ISEL 1, ISEL 5, ISEL 7, ISEL 9), and tangible social 

support (ISEL 3, ISEL 8, ISEL 10, ISEL 12) were created to specify the type of social 

support (Cohen et al., 1985; Merz et al., 2014). The appraisal subscale represents the 

perceived availability of others from whom one can get advice and guidance; the 

belonging subscale represents the perceived availability of others from whom one can get 

empathy and acceptance; and the tangible subscale represents the perceived availability 

of financial aid (Cohen et al., 1985). The ISEL-12 as well as its subscales have good 

convergent and divergent validity and adequate test-retest and internal reliability (Cohen 

et al., 1985; Merz et al., 2014). Internal consistency results for the ISEL-12 as well as its 

subscales showed good reliability in this study sample (Cronbach’s α = .65-.85). 

2.2.2.3. Stressful life events: The Stressful Life Events List-12 (SLE-12) assessed 

whether participants had experienced any of 12 SLEs (health, social, job, death, or legal 

situations) in the prior 12 months, such as “Had trouble with boss or coworker” and “Had 

trouble with police or the law.” Test-retest reliability of the SLE-12 scale (ICC =.94; 

Ruan et al., 2008) and internal consistency (Cronbach’s α = .84; Grella & Stein, 2013) 

were excellent. Four additional items were also included: “Had been victim of theft, had 

been homeless, had so much debt, or if any family members or close friends had been 

physically assaulted” in the past 12 months. A summative SLE score of positive 

responses was created by adding the 16 items, so that a higher score represented having 
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experienced more SLEs. Internal consistency results for this measure revealed good 

reliability in this study sample (Cronbach’s α = .66).  

2.2.2.4. Psychiatric and substance use comorbid disorders: Comorbidity with lifetime 

DSM-5 substance use and other psychiatric disorders was also included. Substance use 

disorders included alcohol and drug use disorders (i.e., sedative/tranquilizer, cannabis, 

stimulant, cocaine, heroin, hallucination, and inhalant use disorders). The other 

psychiatric comorbid disorders included dysthymia (persistent chronic depression), any 

anxiety disorder (i.e., panic, agoraphobia, social phobia, specific phobia, and generalized 

anxiety), posttraumatic stress disorder, and any personality disorder (i.e., schizotypal, 

borderline, and antisocial). The psychometric properties of the modules that have been 

used to assess those diagnoses varied from fair to excellent (κ =.36-.87; ICCs > .68) 

(Grant et al., 2015; Hasin et al., 2015, Chou et al., 2016). 

2.2.2.5. Smoking-related factors: The smoking-related factors that were  included are: 

self-reported age at tobacco/nicotine first use (“the youngest age reported to questions on 

age first used cigarettes, cigars, pipe, or snuff”), age at onset of daily smoking (“age 

started using tobacco/nicotine every day”), type of tobacco/nicotine product used (i.e., 

cigarettes, cigars, pipe, and  snuff/chewing tobacco, e-cigarettes or e-liquid), quantity of 

daily smoking (“usual quantity when used tobacco/nicotine every day [number of times 

used tobacco/nicotine every day]”), and duration of daily smoking in years (“duration 

[years] when used tobacco/nicotine every day”). 

4.2.2.6. Sociodemographic characteristics: These included self-reported age (18-29 

years, 30-44 years, 45-64 years, and 65+ years), gender (male vs. female), race-ethnicity 

(Hispanics, non-Hispanic Black, and non-Hispanic others), education (< high school, 
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high school, and some college or higher), personal income ( $0-19,999; $20,000-$34,000; 

$35,000-$69,999; $70,000+), marital status (married/living with someone, never married, 

divorced/separated/ widowed), urbanicity (urban vs. rural), region (Northeast, Midwest, 

South, and West), and general health status (good to excellent vs. poor to fair). 

2.2.3. Data Analysis  

Statistical analysis was conducted using SPSS, version 25, taking into 

consideration the complex sampling design of the NESARC. Weight and stratification 

variables were applied to increase the representativeness of the sample. Then descriptive 

statistics were used to describe all variables by gender. Means and standard deviations 

were computed for continuous variables, and absolute and relative frequencies were 

calculated for categorical variables. Since SLEs scores were skewed, median 

(interquartile range) was reported for the SLEs variable. Variables were compared by 

gender using T-tests for continuous variables and Chi-square tests for categorical 

variables. The pattern of missing data was checked across all variables, and it ranged 

from 0 to 10%. The missing patterns were randomly distributed with no monotonicity 

indications. The results of Little's MCAR test were statistically significant (Chi-square= 

137.8, df = 70, p <.001). Hence, we concluded that missing data were probably missing at 

random (i.e., missingness was not specifically related to the missing data), and therefore 

missingness is ignorable. 

Four mediation and moderated mediation analyses (i.e., one model for each type 

of social support) were conducted using the PROCESS macro in SPSS, which uses 95% 

bootstrapped confidence intervals (of 5000 bootstrapped samples) to model the indirect 

effects. The basic mediation models examined social support and its subtypes as the focal 
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independent variables, SLEs as the mediator, with smoking cessation as the outcome 

(note: smoking cessation was coded with 0 = no and 1 = yes). We also evaluated gender 

as a moderator of both social support and its subtypes-SLEs paths (a-paths) and the 

SLEs-smoking cessation path (b-path). Sociodemographic characteristics, smoking-

related factors, and comorbid conditions were controlled for in all analyses. For statistical 

tests of the indirect effects, confidence intervals that do not include zero (LLCI = lower 

level confidence interval; ULCI = upper level confidence interval) are indicative of 

statistical significance. Regression weights are all unstandardized regression coefficients. 

Since SLE scores were skewed, they were log transformed before placing the SLEs 

variable in the models. 

2. 3. Results 

2.3.1. Description of the sample 

The study population was primarily female (57.7%), non-Hispanic others (82.9), 

urban (75.7%), and from the south (36.9%). Most were between 45 to 65 years (41.1%), 

had at least some college education (56.9%), had personal income less than $35,000 

(71.0%), were married or living with someone (51.0%), and had good to excellent self-

perceived general health (71.2%). Just over one-third of the sample population (38.8%) 

used tobacco/nicotine in the past 12 months; use differed by gender (χ² =21.3, p < .01). 

The proportion of non-users in the past year was higher in women compared to men 

(37.9% vs. 30.6). Sociodemographic characteristics, such as race/ethnicity, education, 

marital status, income, and perceived general health also differed by gender (see table 2. 

1).  
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Table 2. 2 shows the descriptive statistics of social support, SLEs, comorbid 

conditions, and smoking-related factors by gender. The means of total social support and 

subtypes were: total (M= 40.5, SE=.12), appraisal (M= 13.8, SE=.03), belonging (M= 

12.9, SE=.05), and tangible (M= 13.7, SE=.04). The median past year SLEs was 2 

(interquartile range=3). The means of total, appraisal, and tangible support [total: t = - 

2.2, p < .05; appraisal: t = - 2.8, p < .01; tangible: t = - 3.6, p < .01)] differed by gender; 

whereas the mean of SLEs did not differ by gender. The means of total, appraisal, and 

tangible support were higher in women, whereas the mean of belonging support was 

higher in men. 

Almost two-thirds of the sample had a substance use disorder (61.3%). The most 

common comorbid anxiety disorder was generalized anxiety disorder (23.0%); 43% had a 

personality disorder, 20.0% had dysthymia, and 19.9% had posttraumatic stress disorder. 

Most of the sample population had a current SMI (active in the past 12 months; 96%) and 

only smoked cigarettes (60.8%). For other smoking-related characteristics the means 

were as follow: age at first tobacco/nicotine use (16 years, SE=.001), age at onset of daily 

smoking (18 years, SE=.001), duration of daily smoking in years (15 years, SE=.003), 

and quantity of daily smoking (16, SE=.002). 

Comorbidity with any substance use disorder, dysthymia, any anxiety disorder, 

any personality disorder, and having a current SMI also differed by gender. In addition, 

smoking related factors, such as type of tobacco/nicotine used, age at first use, duration 

and quantity of daily smoking differed by gender (see Table 2. 2).    
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Table 2. 1. Characteristics of Individuals Diagnosed With Severe Mental Illness who had 

a History of Smoking (NESARC III, N= 4610) 
 
 
Characteristics 

Male 
(n =1828) 

Female 
(n =2782) 

 
χ²- test 

  N  Percent† (95% 
CI) 

  N  Percent† (95% 
CI) 

Smoking status 
   Former (maintaining cessation) 
   Current 

 
  521 
1307 

 
30.6 (28.1, 33.2) 
69.4 (66.8, 71.9) 

 
  974  
1808 

 
37.9 (35.7, 40.1) 
62.1 (58.9, 64.3) 

21.3** 

Age 
    18-29 years 
    30-44 years 
    45-64 years 
    65+ years 

 
  339 
  552 
  732 
  205 

 
19.4 (17.3, 21.7) 
29.1 (26.7, 31.6) 
39.7 (37.0, 42.4) 
11.8 (10.1, 13.7) 

 
  507 
  776 
1149 
  350 

 
18.5 (16.8, 40.4) 
25.6 (23.7, 27.6) 
42.1 (39.8, 44.3) 
13.8 (12.3, 15.5) 

    4.2 

Race-ethnicity 
    Hispanic 
    Non-Hispanic Black 
    Non-Hispanic others 

 
  255 
  309 
1264 

 
 10.4 (7.1, 11.9) 
   9.0 (7.8, 10.3) 
80.6 (78.7, 82.4) 

 
  344 
  398 
2040 

 
8.1 (7.2, 9.1) 
7.3 (6.5, 8.2) 
84.6 (83.2, 85.9) 

9.7** 

Marital status 
    Married/living with someone 
    Divorced/separated/widowed 
    Never married 

 
  729 
  535 
  564 

 
51.5 (48.7, 54.2) 
22.9 (20.8, 25.2) 
25.6 (23.2, 28.0) 

 
1080 
1083 
  619 

 
50.6 (48.3, 52.9) 
31.1 (29.2, 33.1) 
18.3 (16.6, 20.1) 

61.5*** 

Education 
    Less than High school 
    High school 
    Some college or higher 

 
    87 
  783 
  958 

 
  4.5 (3.5, 5.7) 
41.6 (38.9, 44.4) 
53.9 (51.1, 56.6) 

 
  103 
1056 
1623 

 
  3.1 (2.5, 3.9) 
37.8 (35.6, 40.1) 
59.1 (56.8, 61.3) 

16.5*** 

Personal income 
    $0-$19,999 
    $20,000-$34,000 
    $35,000-$69,999 
    $70,000+ 

 
  395 
  809 
  436 
  188 

 
21.5 (19.3, 23.9) 
40.9 (38.3, 43.6) 
25.0 (22.7, 27.4) 
12.6 (10.8, 14.7) 

 
  805 
1396 
  443 
  138 

 
30.0 (27.9, 32.2) 
47.3 (45.1, 49.6) 
16.9 (15.3, 18.7) 
  5.7 (4.7, 6.9) 

111.4*** 

Urbanity 
    Urban 
    Rural  

 
1495 
 333 

 
72.5 (75.0, 79.8) 
22.5 (20.2, 25.0) 

 
2222 
  560 

 
72.3 (72.3, 76.5) 
25.6 (23.5, 27.7) 

  2.28 

Region 
    Northeast 
    Midwest 
    South 
    West 

 
 262 
 436 
 690 
 440 

 
17.8 (15.6, 20.2) 
23.5 (21.3, 25.9) 
37.5 (34.9, 40.2) 
21.2 (19.1, 23.4) 

 
  453 
  607 
1060 
  662 

 
20.5 (18.5, 22.6) 
21.8 (20.0, 23.7) 
36.4 (34.3, 38.6) 
21.3 (19.5, 23.1) 

4.8 

General Health 
    Good to excellent 
    Poor to fair 

 
1304 
  522 

 
72.4 (69.9, 74.8) 
27.6 (25.2, 30.1) 

 
1888 
  893 

 
70.3 (68.2, 72.3) 
29.7 (27.7, 31.8) 

 6.4* 

† Weighted percentages 

 *P< .05 
 **P< .01 
***P< .001 
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2.3.2. Correlations  

  Total, appraisal, and tangible social support were positively correlated with 

smoking cessation (total: r = .053, p < .001; appraisal: r = .084, p < .001; tangible: r = 

.036, p < .001). SLEs were negatively correlated with smoking cessation (r = -.275, p < 

.001). Total, appraisal, and tangible social support were negatively correlated with SLEs 

(total: r = -.067, p < .001; appraisal: r = -.072, p < .001; tangible: r = -.083, p < .001). 

Belonging support was not correlated with smoking cessation or SLEs.  

2.3.3. Findings of the mediation and moderated mediation analyses  

Results of the simple mediation models revealed that total and tangible support 

exerted indirect effects, but not direct effects, on smoking cessation via decreased SLEs 

(indirect effects: total = .0053, LLCI = .0026, ULCI = .0083; tangible = .0195, LLCI = 

.0119, ULCI = .0277; direct effects: total=.0046, LLCI = -.0058, ULCI = .0151; 

tangible=.0211, LLCI = -.0074, ULCI = .0497). Specifically, higher total and tangible 

support were associated with lower SLEs, which in turn were associated with higher 

smoking cessation. 

Results also showed that appraisal support exerted an indirect effect, with a direct 

effect, on smoking cessation via decreased SLEs (indirect effect = .0150, LLCI = .0077, 

ULCI = .0220; direct effect= .0364, LLCI = .0102, ULCI = .0625). Specifically, higher 

appraisal support was associated with lower SLEs, which in turn were associated with 

higher smoking cessation. On the other hand, belonging support did not exert an indirect 

or a direct effect on smoking cessation (indirect effect = .0006, LLCI = -.0060, ULCI = 

.0081; direct effect = -.0217, LLCI = -.0467, ULCI = .0234). 



 

46 

 

Using moderated mediation analyses, we found significant interactions between 

gender and social support for total and each subtype in relation to SLEs (a-paths), but not 

between gender and SLEs associating with smoking cessation (b-path; Figure 2. 2). 

Examination of simple slopes of the a-path interaction revealed stronger associations of 

total , appraisal, and tangible with SLEs in females compared to males [in females: total: 

B = -.0102 (95% CI: -.0141, -.0062); appraisal: B = -.0252 (95% CI: -.0348, -.0155); 

tangible: B = -.0324 (95% CI: -.0433, -.0216); in males: total: B = -.0005 (95% CI: -

.0046, .0057); appraisal: B = -.0043 (95% CI: -.0169,.0084); tangible: B = -.0077 (95% 

CI: -.0213, .0058)]. However, simple slopes of total, appraisal, and tangible support were 

only significant in females.  

Additionally, a-path interaction showed stronger association between belonging 

support and SLEs in males compared to females (Males: B= .0137 (95% CI: .0013, 

.0261) vs. females: B= -.0096 (95% CI: -.0194, .0001), although the simple slope of 

belonging support was only significant in males. When following up the b-path 

interaction, we found no significant interactions between gender and SLEs that were 

associated with smoking cessation, although SLEs did associate with lower smoking 

cessation [model 1: B = -.8648 (95% CI: -.9746, -.7549); Model 2: B = -.8608 (95% CI: -

.9705, -.7512); Model 3: B = -.8617 (95% CI: -.9713, -.7521; Model 4: B = -.8664 (95% 

CI: -.9758, -.7571)]. 

Results of the moderated mediation analyses revealed that total and tangible 

support in females exerted indirect effects, but not direct effects, on smoking cessation 

via decreased SLEs (indirect effect: total= .0094, LLCI = .0054, ULCI = .0136; tangible 

= .0298, LLCI = .0190, ULCI = .0416; direct effects:  total= .0047, LLCI = -.0083, ULCI 
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= .0178; tangible = .0206, LLCI = -.0156, ULCI = .0569). Specifically, higher total and 

tangible support were associated with lower SLEs in females, which in turn were 

associated with higher smoking cessation. In males, total and tangible support did not 

exert direct or indirect effects on smoking cessation. 

Results also revealed that appraisal support in females exerted an indirect effect, 

with a direct effect, on smoking cessation via decreased SLE (indirect effect = .0229, 

LLCI = .0137, ULCI = .0338; direct effect= .0387, LLCI = .0061, ULCI = .0714). That 

is, higher appraisal support was associated with lower SLEs in females, which in turn 

were associated with higher smoking cessation. In males, appraisal support did not exert 

a direct or an indirect effect on smoking cessation.  

On the other hand, belonging support in males exerted an indirect effect, but not a 

direct effect, on smoking cessation via increased SLEs (indirect effect = -.0107, LLCI = -

.0214, ULCI = -.0008; direct effect= -.0224, LLCI = -.0644, ULCI = .0195). Specifically, 

higher belonging support was associated with higher SLEs in males, which in turn were 

associated with lower smoking cessation. In females, belonging support did not exert a 

direct or an indirect effect on smoking cessation. 
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Figure 2. 2. The associations of total social support and its subtypes with smoking 
cessation in women with severe mental illness as mediated by stressful life events, 
controlling for sociodemographic characteristics, comorbidity with another mental 
illness, and smoking related factors.  

 

 
 
Figure 2. 3. The associations of total social support and its subtypes with smoking 
cessation in men with severe mental illness as mediated by stressful life events, 
controlling for sociodemographic characteristics, comorbidity with another mental 
illness, and smoking related factors.



 

49 

 

2.4. Discussion 

The current study sought to investigate the interrelations among social support, 

SLEs, and smoking cessation in people with SMI. We found that SLEs mediated the 

associations of total, appraisal, and tangible support with smoking cessation in females. 

That is, females with greater total, appraisal, and tangible support had experienced fewer 

SLEs in the past year, which in turn were associated with not smoking in the past year. 

On the other hand, SLEs mediated the association between belonging support and 

smoking cessation in males. Specifically, males with greater belonging support had 

experienced more SLEs in the past year, which in turn were associated with smoking in 

the past year. 

Recently, Bandiera et al. (2016) conducted a study to evaluate the interrelations 

among social support, post-quit stress, and smoking cessation in socioeconomically 

disadvantaged adults. It has been found that post-quit stress mediates the association 

between social support and smoking cessation. That is, social support was associated with 

lower stress, which in turn was associated with higher smoking cessation. Our study 

findings supported the interrelations among social support, stress, and smoking cessation 

in people with SMI. 

 Another study, conducted by Balk, Lynskey, & Agrawal (2009), found an 

association between SLEs and smoking cessation, where fewer SLEs was associated with 

higher smoking cessation. Our study also found this association between SLEs and 

smoking. However, our study extends the prior research (Balk et al., 2009, Bandiera et 

al., 2016) by using population-based data to evaluate the associations of social support 
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and its subtypes with smoking cessation via SLEs in people with SMI, and how these 

associations differ by gender.  

An exploratory qualitative study conducted by Chronister et al. (2015) highlighted 

the importance of social support in reducing stressors relating to living with SMI from the 

perception of people with SMI. Our study extends this study’s findings by evaluating the 

associations of a measured conceptualization of social support and its subdomains with 

smoking cessation via decreased SLEs, and demonstrates how these associations differ by 

gender in people with SMI.   

 Our study finding suggests that females with SMI might benefit from smoking 

cessation programs developed to improve total, appraisal, and tangible social support, 

which in turn could increase the likelihood of smoking cessation. These programs might 

include interventions focusing on improving family, financial, emotional, and 

environmental support (Aschbrenner et al., 2017; Dickerson et al., 2013); romantic 

partner dyads (Park, Tudiver, Schultz, & Campbell, 2004); supportive peers (Kilian, 

Patton, & Adams, 2008; Muramoto, Wassum, Connolly, Matthews, & Floden, 2010); as 

well as group interventions (Park et al., 2004) and web-based interventions with peer 

support (Cobb, Graham, Bock, Papandonatos, & Abrams, 2005).  

There are some limitations that should be considered. First, the cross-sectional 

design of this study does not allow us to make causal inferences regarding the 

interrelations among social support, SLEs, and smoking cessation. In addition, the 

findings of mediation analysis using cross-sectional data might be misleading and biased 

(Maxwell & Cole, 2007). Hence, future research using longitudinal design is 
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recommended to examine the interrelations among social support, stress, and smoking 

cessation.    

Second, assessment of smoking status and diagnosis of mental illness might be 

subject to recall bias and cognitive impairment associated with mental illness. Third, 

NESARC excludes institutionalized populations, who might have a higher probability of 

smoking and lower probability of smoking cessation (Chou et al., 2016). 

Despite these limitations, the current study has some important strengths, 

including its large sample size, representative sample and generalizability, and careful 

methodology (Flórez-Salamanca et al., 2013). In addition, it used detailed data on DSM-5 

mental illness (Grant et al., 2015). Finally, the current study focused on people with SMI 

for whom SLEs negatively affect their likelihood of smoking cessation.  

2.5. Conclusions and Implications 

Greater total, appraisal, and tangible support were associated with fewer SLEs in 

females, which in turn were associated with higher smoking cessation. On the other hand, 

greater belonging support in males was associated with increased SLEs, which in turn 

were associated with lower smoking cessation. 

The current study has clinical and future research implications. It suggests clinical 

need for interventions focusing on improving social support among females with SMI. 

Psychiatric nurses could play a role in administering such interventions to address the 

needs of females with SMI for smoking cessation. Additionally, it would be beneficial for 

future research to conduct longitudinal and interventional studies to evaluate the 

interrelations among social support, stressful life events, and smoking cessation and to 
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test interventions and strategies designed to improve social support in people with SMI. 

This could improve the likelihood of smoking cessation in this population.
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CHAPTER 3 

Remission From Nicotine Use Disorder Among People with Severe Mental Illness 

Who Received Help/Services for Tobacco/Nicotine Use1 

3.1. Introduction 

People living with mental illness are more likely to smoke as compared to the 

general population (36.1% vs. 21.4%) (Centers for Disease Control and Prevention 

[CDC], 2013; Jamal et al., 2014). They are also more likely to be dependent on 

tobacco/nicotine. The prevalence of NUD among smokers with mental illness is two to 

four times higher than that of the general population (Chou et al., 2016; Ru¨ther et al., 

2014). Morbidity and mortality rates are 2-2.5 times higher among smokers with severe 

mental illness (SMI) as compared to smokers in the general population (Blackwell, 

Lucas, & Clarke, 2014; WHO, 2017). Hence, smoking cessation efforts and programs 

that enhance remission from NUD are important for people with SMI. 

              Several previous studies have examined the factors that are associated with 

remission from NUD in the general and psychiatric populations. These studies have 

shown being female, older, White, married, and with higher income, higher education, 

and later onset of tobacco/nicotine use are associated with higher probability of remission 

from NUD (Goodwin, Pagura, Spiwak, Lemeshow, & Sareen, 2011; Lopez-Quintero et 

al., 2011; Peters, Schwartz, Wang, O’Grady, & Blanco, 2014; Segal, Esan, Burns, & 

Weinberger, 2017). Lopez-Quintero et al. (2011) reported that the average time (i.e., 

number of years) from onset of NUD until full remission from NUD in the general and 

psychiatric populations differs by racial/ethnic groups. Remission from NUD occurs 

                                                           

1 Hamzah Alghzawi, Alison Trinkoff, Shijun Zhu, Fernando Wagnerc, Debra Scrandis, Carla Storr  
In preparation for submission to Drug and Alcohol Dependence 
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approximately 24 years after dependence onset among Whites, 35 years among Blacks, 

and 16 years among Hispanics. Yet little understanding exists about whether the time 

from onset of NUD until full remission from NUD in people with SMI differs by type of 

help/services received for tobacco/nicotine use. 

             Treatment of nicotine dependence is not routinely provided to smokers with SMI 

(Evins, Cather & Laffer, 2015; Schroeder & Morris, 2010). This might be partially 

related to the health care providers’ lack of knowledge and awareness of good programs 

and tobacco/nicotine use treatment strategies for those with SMI (Missen, Brannelly, & 

Newton‐Howes, 2013;  Rae, Pettey, Aubry, & Stol, 2015). However, evidence from 

clinical trials suggests that pharmacological services alone or combined with behavioral 

and psychological support is effective for tobacco/nicotine use and tolerated by smokers 

with SMI (Aldi, Bertoli, Ferraro, Pezzuto, & Cosci, 2018; Anthenelli et al., 2013; 

Dubrava & Anthenelli, 2018; Hall et al., 2006; Secades-Villa, González-Roz, García-

Pérez,& Becoña, 2017; Tidey & Rohsenow, 2009; Tsoi, Porwal, & Webster, 2013; 

Williams et al., 2012) 

Prior evaluations of therapeutic interventions for tobacco/nicotine use in people 

with SMI recommend pharmacological services to help in smoking cessation (Aldi et al., 

2018; Annamalai, Singh, & O’Malley, 2015; Anghelescu, 2009; Cather et al, 2013; 

Cerimele & Durango, 2012; Evins et al., 2014; Jun, Tian-liang, Bin, Xian-wei, 2009; Ru¨ 

ther et al, 2014; Williams et al., 2012). Despite the considerable research on the 

effectiveness of pharmacological services for smoking cessation and remission from 

NUD, little is known about whether using non-pharmacological services alone or in 

combination with pharmacological services is also associated with remission from NUD 
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compared to using pharmacological services alone (Chou et al., 2016; Klinsophon, 

Thaveeratitham, Sitthipornvorakul, & Janwantanakul, 2017).  

Previous research conducted on the general and psychiatric populations has found 

several factors associated with the effectiveness of and engagement in tobacco/nicotine 

cessation efforts. Treatment engagement is positively associated with older age 

(Cupertino et al., 2007; Khara, Okoli, Nagarajan, Aziz, & Hanley, 2015; Richards et al., 

2014), higher education (Cupertino et al., 2007), healthcare coverage (Cupertino et al., 

2007; Richards et al., 2014), unemployment (Lee, Hayes, McQuaid, & Borrelli, 2010), 

severity of mental illness-related symptoms (Lee et al., 2010; MacPherson, Stipelman, 

Duplinsky, Brown, & Lejuez, 2008; Richards et al., 2014); history of substance use 

(Richards et al., 2014); general health (Khara et al., 2015); previous smoking treatment 

use (Travaglini, Brown, & Bennett, 2017); and late onset of smoking (Aschbrenner, 

Ferron, Mueser, Bartels, & Brunette, 2015; Khara et al., 2015; Lee et al., 2010; Trainor & 

Leavey, 2016; Travaglini et al., 2017). These factors and other potential factors (e.g., 

comorbidity with another mental illness) should be taken into consideration when 

examining and comparing the probability of remission from NUD among people with 

SMI by type of help/services received for tobacco/nicotine use.   

             Our current study extends the work of prior research by estimating the time and 

probability of full remission from NUD in people with SMI by type of help/services 

received for tobacco/nicotine use. The current study contributes to the literature by 

providing data to enhance our understanding about remission from NUD and improve the 

efforts to develop more effective smoking cessation programs aimed at increasing the 

likelihood of remission from NUD in people with SMI.   
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            Avoiding selection biases that might occur in samples recruited from clinical 

settings, we used a population-based sample to estimate the time and probability of 

remission from NUD in people with SMI by type of help/services received for 

tobacco/nicotine use (pharmacological, non-pharmacological, and both). The specific 

aims for this study were: 1) to estimate whether the time from onset of NUD until full 

remission from NUD differs by type of help/services received for tobacco/nicotine use; 2) 

to estimate differences in the probability of remission from NUD by type of help/services 

received for tobacco/nicotine use, controlling for sociodemographic characteristics, 

psychiatric and substance use comorbid disorders, and smoking-related factors. We 

hypothesized that the estimated time from onset of NUD until full remission from NUD 

differs by type of help/services received for tobacco/nicotine use. Also, we hypothesized 

that the probability of remission from NUD differs by type of help/services received for 

tobacco/nicotine use. 

3.2. Methods 

3.2.1 Study Design, Data Source, and Study Sample 

A secondary data analysis used a public limited dataset obtained from the 2012-

2013 National Epidemiologic Survey on Alcohol and Related Conditions (NESARC-III) 

conducted by the National Institute on Alcohol Abuse and Alcoholism (NIAAA). Details 

on NESARC-III are published elsewhere (Grant et al., 2014). Briefly, the national sample 

consisted of 36,309 non-institutionalized US adults, ranging in age from 18-99 years old. 

Participants were selected through multistage probability sampling, and data were 

obtained through face-to-face and computer assisted interview. The overall response rate 

was 60.1%. Sample weights were developed to adjust for sampling biases and to ensure 
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representativeness of the US population. The Census Bureau and the US Office of 

Management and Budget confirmed the ethics protocol for this survey. All participants 

provided informed consent, and they also received $90.00 for their participation.  

The study sample included those people with SMI (lifetime major depressive 

disorder, bipolar disorders, or schizophrenia) who met criteria for a history of NUD and 

had a history of receiving help/services for tobacco/nicotine use. SMIs were assessed 

using the Alcohol Use Disorder and Associated Disabilities Interview Schedule-5 

(AUDADIS-5) that has been proven to have concordance with clinical evaluations (κ = 

0.24–0.59; Hasin et al., 2015). A variable in the dataset created by the NESARC study 

team was used to indicate if a study participant had lifetime major depressive disorder or 

bipolar disorder. Lifetime schizophrenia was identified through an item asking, “Did a 

doctor or other health professional ever tell you that you had schizophrenia or a psychotic 

illness or episode?” We combined these disorders into a single variable that indicated 

having any lifetime SMI or not. 

The AUDADIS-5 also contained a module that assessed experiences with 

tobacco/nicotine use (Grant et al., 2015). This section included a battery of items 

capturing NUD criteria and contained follow-up questions to determine if occurred in the 

past 12 months or if it was before the past 12 months (NUD was defined as meeting more 

than 2 criteria of the 11 criteria in a single year). Reliability of the DSM-5 NUD (k= 

0.50-0.87, intraclass correlation coefficient [ICC] = 0.83-0.84) has been found to be fair 

to excellent (Grant et al., 2015). A single item assessed if the participant had ever seen 

anyone to get help related to tobacco/nicotine use. Figure 3. 1 is a consort diagram 

illustrating the sample selection steps of this study’s final sample (n=726). 
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            Figure 3.1. Consort diagram 

3.2.2 Measures 

3.2.2.1. Remission: Remission from NUD was recognized through a variable in the 

dataset indicating whether the participant had a current NUD (past year NUD) or not.  

Individuals who did not meet any DSM 5 criteria other than craving in the past year were 

classified as having remitted.  

3.2.2.2. Help/services Received for tobacco/nicotine use: The tobacco/nicotine module 

also assessed if participants had ever gone (in their entire lifetime) anywhere or seen 

anyone to get help for a reason that was related in any way to their use of tobacco or 

nicotine or if they did anything else to help them quit or cut down on tobacco or nicotine 
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use. Those responding “yes” were then asked a series of questions listing ways people 

might get help. The study participants were categorized into three groups based on the 

type of help/services they received for tobacco/nicotine use (pharmacological, non-

pharmacological, or both). Those people who responded “yes” to an item asking if the 

participant had a health professional prescribe any medicine or drug were classified as 

obtaining pharmacological services, whereas  those who responded “yes” to any of the 

following items: “go to counseling, family services, or other social services,” “go to a 

support group,” “use nicotine patches, lozenges, or gum,” “use e-cigarettes or e-liquid,” 

“receive acupuncture, acupressure, e‐therapy or meditate,”  or “use any other methods to 

help you quit or cut down” were classified as obtaining non-pharmacological services. 

Those who received both pharmacological and non-pharmacological services were 

classified into a third group.  

3.2.2.3. Tobacco/Nicotine use-related factors: Nicotine use-related factors that were 

included in this study are self-reported age at tobacco/nicotine first use (“the youngest 

age reported to questions on age when first used cigarettes, cigars, pipe, or snuff?”), age 

at onset of daily smoking (“age started using tobacco/nicotine every day?”), type of 

tobacco/nicotine product used (e.g. cigarettes, cigars, pipe, and  snuff/chewing tobacco), 

quantity of smoking (“usual quantity when used tobacco/nicotine every day [number of 

times used tobacco/nicotine every day]?”), duration of daily smoking in years (“duration 

[years] when used tobacco/nicotine every day?”), and age at tobacco/nicotine last use 

(“age when last used tobacco/nicotine?”). 

3.2.2.4. Psychiatric and substance use comorbid disorders: Comorbidity with lifetime 

DSM-5 psychiatric and substance use comorbid disorders was also considered. The 
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psychiatric comorbid disorders included dysthymia (persistent chronic depression), any 

anxiety disorder (e.g., panic, agoraphobia, social phobia, specific phobia, and generalized 

anxiety), posttraumatic stress disorder, and any personality disorder (e.g., schizotypal, 

borderline, and antisocial). Substance use disorders included alcohol use disorder and any 

drug use disorder (e.g., sedative/tranquilizer, cannabis, stimulant, cocaine, heroin, 

hallucination, and inhalant use disorders). Various modules of AUDADIS-5 were used to 

identify participants meeting criteria for psychiatric and substance use comorbid 

disorders. The psychometric properties of the modules that were used to identify those 

disorders were fair to excellent (κ= 0.36-0.87, ICCs > 0.68) (Grant et al., 2015; Hasin et 

al., 2015, Chou et al., 2016). 

3.2.2.5. Sociodemographic characteristics: Sociodemographic characteristics included in 

this study are self-reported age (18-29 years, 30-44 years, 45-64 years, or  65+ years), 

gender (male vs. female), race-ethnicity (Hispanic, non-Hispanic Black, and non-

Hispanic others), education (less than high school, high school, and some college or 

higher), personal income ( $0-19,999; $20,000-$34,000; $35,000-$69,999; $70,000+), 

marital status (married/living with someone, never married, divorced/ separated/ 

widowed), urbanity (urban vs. rural), region (North, Midwest, South, and West), and 

general health status (good to excellent vs. poor to fair). Individuals reporting Hispanic or 

Latino ethnicity were classified as Hispanic regardless of race. Individuals reporting 

Native American (4.2%) or Asian/Pacific Islander (0.9%), or White (84.4%) were 

classified as non-Hispanic others.  
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3.2.3. Data Analysis 

Statistical analysis was conducted using SPSS, version 25, taking into account the 

complex sampling design of the NESARC. Weight and stratification variables were 

applied to ensure that the data are representative of the US population. Descriptive 

statistics were used to describe all variables by type of help/services received for 

tobacco/nicotine use. Means and standard deviations were computed for continuous 

variables, and absolute and relative frequencies were calculated for categorical variables. 

Using ANOVA-tests for continuous variables and Chi-square tests for categorical 

variables, all variables were compared by type of help/services received for 

tobacco/nicotine use. The pattern of missing data was checked across all variables. 

Missing data ranged from 0 to 0.4%. The missing patterns were randomly distributed 

with no monotonicity indications, and the results of Little's MCAR test were not 

statistically significant (Chi-square= 6.762, df = 6, P = 0.347). Hence, we concluded that 

missing data were probably missing completely at random (MCAR), and missingness 

was nothing to do with the individuals being studied (i.e., missingness was ignorable). 

Survival analysis was conducted to estimate the time and probability of remission 

from NUD by type of help/services received for tobacco/nicotine use, controlling for 

other potential covariates and confounders. The outcome of interest was “remission from 

NUD.” The difference in age at full remission from NUD minus the age at onset of NUD 

defined the length of time participants had NUD. The participants who continued to have 

NUD were considered censored, and time was their age at interview minus age at onset of 

NUD. 
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           The Kaplan-Meier (KM) method was used to obtain univariate descriptive 

statistics, including the median time from age at onset of NUD until age at full remission 

from NUD by type of help/services received for tobacco/nicotine use. The log-rank test 

was used to examine whether the length of time of having NUD differs by type of 

help/services received for tobacco/nicotine use. Then a Cox proportional hazard model 

was used to analyze the association between the services received for tobacco/nicotine 

use and the probability of remission from NUD, controlling for sociodemographic 

characteristics, smoking-related factors, and psychiatric and substance use comorbid 

disorders. All the assumptions of the Cox proportional hazard model were checked 

including normality and linearity of the continuous independent variables, 

multicollinearity, and proportionality of hazards. The value of the hazard ratio indicated 

the probability of remission from NUD with each additional year having NUD.  

3.3. Results 

The study sample was primarily female (61.2%), non-Hispanic White (84.4%), 

urban (75.3%), and from the south (32.0%). Half (51.4%) of the sample were between 45 

to 65 years of age, 59.7% had at least some college education, and 53.9% were married or 

living with someone. Just under a half (47.5%) had personal income less than $35,000 

and two-thirds reported to be in good to excellent health (65.5%). Participants’ 

characteristics, such as age (χ² =27.2, p < 0.001), race-ethnicity (χ² =15.5, p < 0.01), 

education (χ² =52, p < 0.01), and personal income (χ² =52, p < 0.05) differed across the 

type of help/services received for tobacco/nicotine use. 

The proportion of being between 45 to 65 years was higher among those who 

received both services for tobacco/nicotine use; the proportion of having at least some 



 

63 

 

college education was higher among those who received non-pharmacological services. 

Personal income less than $35,000 was reported more by those who only received 

pharmacological services for tobacco/nicotine use (see Table 3. 1). 

Out of those who received help/services for tobacco/nicotine use, 23.7% had 

remitted from NUD. Out of those who had remitted, 6.6% had only received 

pharmacological services, 42.8% had only received non-pharmacological services, and 

52.3% had received both. Remission from NUD differed by type of help/services 

received for tobacco/nicotine use (χ² =7.8, p < 0.05). The proportion that remitted with a 

history of receiving pharmacological services was 17.6%. Remission was more frequent 

among those who received non-pharmacological services (28.5%) or when both types of 

services were received (19.6%).  

Comorbid disorders were common in the sample. Table 3. 2 compares comorbid 

disorders and smoking-related factors by type of help/services received for 

tobacco/nicotine use. Only comorbidity with a substance use disorder differed across the 

type of help/services received for tobacco/nicotine use (χ² =6.8, p < 0.05). Comorbidity 

with a substance use disorder was more common among those who received both 

services (72.8%) than those receiving one or the other.  

Smoking-related factors, such as age at first tobacco/nicotine use (F=3.9, p < 

0.05), age at onset of daily smoking (F=1.4, p < 0.05), and duration of daily smoking 

(F=6.4, p < 0.01) also differed across the type of help/services received for 

tobacco/nicotine use. Those who only received pharmacological services reported earlier 

age at first tobacco/nicotine use and onset of daily smoking compared to those who 

received non-pharmacological services or both services. On the other hand, those who 
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received both services reported longer duration of daily smoking involvement and older 

age at smoking cessation compared to those who only received pharmacological or non-

pharmacological services.  

The cumulative probability of remission from NUD differed by type of 

help/services received for tobacco/nicotine use (log rank, p < 0.05). Kaplan Meier plot 

showed the probability of remission from NUD over time (see figure 3. 2). The curve of 

those who only received non-pharmacological services was higher than that of those who 

received pharmacological services alone or those who received both services. This means 

that those who received non-pharmacological services had a higher probability of 

remission from NUD. The average time from onset of NUD until full remission from 

NUD was 35 years (95% CI: 32.2, 37.6) among those who received non-pharmacological 

services, compared to 37 years (95% CI: 32.1, 42.3) among those who received 

pharmacological services and 47 years (95% CI: 43.9, 49.8) for those who received both. 

 

Figure 3. 2. Probability of Remission from NUD over time by type of help/services 
received for tobacco/nicotine use. 

The associations between potential correlates, including type of services received 

for tobacco/nicotine use, and the probability of remission from NUD were initially tested 
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using univariate Cox proportional hazard models (see Table 3. 3). Then the potential 

associations between type of help/services and the probability of remission from NUD 

was tested using three multivariate Cox models adjusted for sociodemographic 

characteristics and: (1) other psychiatric comorbid disorders; (2) smoking related-factors; 

(3) both other psychiatric comorbid disorders and smoking related-factors. All potential 

correlates were included in the third (final) multivariate model because they reached 

statistical significance at 0.15 level in the univariate models. This enabled us to estimate 

and differentiate the association between each type of help/services received for 

tobacco/nicotine use and the probability of full remission from NUD taking into 

consideration other potential explanatory covariates.  

Table 3. 3 shows the results of the association between each type of help/services 

received for tobacco/nicotine use and the probability of remission from NUD. This 

association was consistent across the three adjusted models, except model 2. In this 

model, the probability of remission from NUD was higher among those who only 

received one type of service compared to those who received both. Whereas the final 

model that adjusted for all covariates and confounders showed that the probability of 

remission from NUD was higher among those who received non-pharmacological or both 

services compared to those who only received pharmacological services. In the final 

model, the value of hazard ratio (HR=1.95, 95% CI: 1.93, 1.97) for those who received 

non-pharmacological services means that with each additional year of NUD, the 

probability of remission from NUD was 1.95 times that of those who only received 

pharmacological services, controlling for other potential covariates and confounders. 

Whereas, the value of hazard ratio (HR=1.52, 95% CI: 1.51, 1.55) for those who received 
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both services means that with each additional year of persistence of NUD, the probability 

of remission from NUD was 1.52 times that of those who only received pharmacological 

services. Surprisingly, the probability of remission from NUD for those who only 

received non-pharmacological services was a little bit higher compared to those who 

received both services. Additionally, the findings showed how the smoking related 

factors and the psychiatric and substance use comorbidity disorders were significantly 

associated with the probability of remission from NUD (see Table 3. 3). 
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3.4. Discussion 

The current study sought to estimate the time and probability of remission from 

NUD by type of help/services received for tobacco/nicotine use in people with SMI. We 

observed that those who received non-pharmacological services had a higher probability 

of remission from NUD compared to those who received pharmacological or both 

services. Interestingly, the probability of remission from NUD among those who only 

received non-pharmacological services was higher compared to those who received both 

services. This might be because the smokers who received both services did not receive 

them simultaneously, or this might be related to other potential covariates, such as 

commitment to use both services, that we could not control as these covariates were not 

in the NESARC dataset.   

Our findings were consistent with those of previous studies that have found an 

association between receiving services for tobacco/nicotine use and remission from NUD 

(Aldi et al., 2018; Annamalai et al., 2015; Ru¨ ther et al, 2014; Stubbs, Vancampfort, 

Bobes, De Hert, & Mitchell, 2015). In addition, the current study extends the prior 

research with population-based data to examine differences in remission from NUD by 

type of help/services received.  

Our study findings were inconsistent with those studies that have found 

pharmacological services are more helpful in people with SMI compared to non-

pharmacological services (Aldi et al., 2018; Secades-Villa et al., 2017). However, our 

findings were consistent with the prior research that has found a combination of 

pharmacological services and psychoeducation is more effective than receiving 

pharmacological services alone, especially given that we examined long-term NUD 
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remission (at least one year) (Evins et al., 2015; (Klinsophon et al., 2017; Maglione et al., 

2017). Our study extends the prior research by taking into consideration a comprehensive 

definition of non-pharmacological services by including, in addition to psychoeducation 

or counseling, other non-pharmacological services, such as family services or other  

social services; support group; nicotine patches, lozenges, or gum; acupuncture, 

acupressure, e-therapy, or meditation; or any other methods. 

Our study findings suggest that smokers with SMI would benefit from receiving 

non-pharmacological services for tobacco/nicotine use in improving the probability of 

remission from NUD. Hence, smokers with SMI should be encouraged to seek and utilize 

non-pharmacological services to enhance their remission from NUD. In addition, the 

higher probability of remission from NUD among those who received non-

pharmacological services compared to those who received both types of services does not 

necessarily mean that a combination of both types of services is less effective. However, 

it emphasizes the importance of getting a sufficient amount of times receiving these 

services. Even, the lower probability of remission from NUD among the smokers who 

only received pharmacological services does not necessarily mean that receiving 

pharmacological services is not effective. However, it might mean that they have to be 

compliant with the prescribed medication for the required amount of time. According to 

Evins et al. (2014), receiving pharmacological services for at least one year has shown 

promise for long-term abstinence among smokers with SMI. Our study is also congruent 

with the recent U.S. Public Health Service guidelines for smoking cessation in the 

general population that recommend receiving a combination of pharmacological services 



 

72 

 

and counseling for smoking cessation as it is more effective than received 

pharmacological services alone (Maglione et al., 2017). 

The study findings should be interpreted while considering common limitations in 

most studies based on data from a national survey. First, information on NUD and 

remission from NUD was based on self-report measures and not confirmed by objective 

measures. Second, data on smoking related factors and receiving services for 

tobacco/nicotine use might be subject to recall bias and cognitive impairment associated 

with mental illness. 

Third, NESARC survey excludes institutionalized populations, who might have a 

higher probability of having NUD. Fourth, there may be other factors, such as the 

smokers’ adherence and commitment to the services they receive for tobacco/nicotine 

use, which might affect remission from NUD but which could not be considered here. On 

the other hand, these study strengths include its large sample size, representative sample 

and generalizability, and the careful methodology of the assessment. 

3.5. Conclusion and Implications 

The current study evaluated the differences in the probability of remission from 

NUD by type of help/services received for tobacco/nicotine use. The study findings 

showed the higher probability of remission from NUD among those who only received 

non-pharmacological services compared to those who only received pharmacological 

services or those who received both. 

The current study suggests a clinical need for non-pharmacological interventions 

to promote the probability of remission from NUD among smokers with SMI. Psychiatric 

nurses could play a role in educating and encouraging smokers with SMI to seek and 
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utilize non-pharmacological services for tobacco/nicotine use to improve the probability 

of their remission from NUD and facilitate prolonged abstinence. In addition, it would be 

beneficial for future research to conduct prospective studies among smokers with SMI to 

examine the longitudinal association between receiving non-pharmacological services 

and remission from NUD. Such studies will enable the researchers to follow participants’ 

commitment to the services they use and control the length and the frequency of using 

these services. In addition, since it is hard to use a combination of more than two non-

pharmacological services at the same time, it would be beneficial to compare the 

effectiveness of various non-pharmacological services and see what services are highly 

recommended for smokers with SMI.  
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CHAPTER 4 

Smoking Cessation Among People With Severe Mental Illness Who Had a History 

of Intention to Quit1 

4.1. Introduction 

Although people with severe mental illness (SMI), such as schizophrenia, major 

depressive disorder, and bipolar disorders, have as much intention to quit smoking as 

those in the general population, their smoking cessation rates are lower by 10-20% 

(Action on Smoking and Health, 2016; Siru, Hulse, & Tait, 2009). This contributes to a 

higher risk for preventable chronic diseases and death among smokers with SMI as 

compared to the general population (Blackwell, Lucas, & Clarke, 2014; Lien, 2016; 

McGinty et al., 2012; Nordentof et al., 2013; WHO, 2017). 

Evidence of gender and racial differences in smoking cessation among the US 

general population indicated that Whites were more likely to quit smoking than Blacks, 

and women were less successful than men (Lê Cook et al., 2014; Smith, Mazure, & 

McKee, 2014). This evidence suggests that the probability of smoking cessation might 

also differ in people with SMI by gender-race/ethnicity groups (Lucksted, McGuire, 

Postrado, Kreyenbuhl, & Dixon, 2004; Schuster et al., 2017).   

Prior research suggests that more than half of the people with mental illness 

(55%) smoked for more than 20 years (García-Rodríguez et al., 2013; Metse et al., 2016). 

Lack of knowledge exists about whether the duration of smoking involvement in people 

with SMI differs by gender-race/ethnicity groups. Using NESARC data, a previous study 

has found that the time from onset of nicotine use disorder until full remission from 

                                                           
1
 Hamzah Alghzawi, Alison Trinkoff, Shijun Zhu, Fernando Wagner, Debra Scrandis, Carla Storr.  
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nicotine use disorder differs by race/ethnicity groups, controlling for mental illnesses 

(Lopez-Quintero et al., 2011). This evidence suggests that the duration of smoking 

involvement in people with SMI might also differ by gender-race/ethnicity groups.  

Previous studies have reported several factors that correlate positively with 

smoking cessation in people with SMI. These include smoking initiation at older age 

(Cropsey et al., 2009; Culhane et al., 2008; Metse et al., 2016), smoking less 

tobacco/nicotine per day (Culhane et al., 2008; Metse et al., 2016), no comorbidity with 

other substance use disorders (Gonzalez-Pinto et al., 2012; Schuster et al., 2017; Rogers 

et al., 2017), more social support (Aschbrenner, Ferron, Mueser, Bartels, & Brunette, 

2015; Rogers et al., 2017), and good perceived health (Rogers et al., 2017). However, 

little is known about whether the associations of those factors with smoking cessation 

differ by gender-race/ethnicity groups (Aschbrenner et al., 2015; Rogers et al., 2017; 

Schuster et al., 2017; Soulakova & Crockett, 2017).   

Intention to quit is an important preliminary step for smoking cessation (Dhumal 

et al., 2014; Tsoh et al., 2011). Prior research has found that intention to quit smoking in 

people with SMI was higher among non-Hispanic Black and Hispanic smokers compared 

to non-Hispanics White smokers, and higher among men compared to women (Lucksted, 

McGuire, Postrado, Kreyenbuhl, & Dixon, 2004; Prochaska et al., 2011; Siru et al., 

2009). However, previous studies using a psychiatric population-based sample have 

found that non-Hispanic White smokers were more likely to quit compared to non-

Hispanic Black or Hispanic smokers (Lê Cook et al., 2014, Smith et al., 2014). This 

suggests that other factors may lead to gender and racial/ethnic differences in smoking 

cessation. The current study extends the prior research by examining the correlates of 
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smoking cessation among people with SMI who had a history of intention to quit by 

gender-race/ethnicity groups.  

A lack of knowledge exists regarding the time, probability, and correlates of 

smoking cessation among people with SMI by gender-race/ethnicity groups. This might 

be due to inadequate sample size for gender-race/ethnicity groups in most datasets 

(Kalaydjian et al., 2011; Lopez-Quintero et al., 2011). More understanding of gender and 

racial/ethnic differences in smoking cessation is critical to inform targeted interventions 

(Goren, Annunziata, Schnoll, & Suaya, 2014; Jordan, Everett, Ge, & McElroy, 2015; 

Schuster et al., 2017) and may help guide the implementation of smoking cessation 

programs among people with SMI (Goren et al., 2014; Jordan et al., 2015; Trinidad, 

Pérez-Stable, White, Emery, & Messer, 2010). It can provide valuable information for 

designing smoking cessation programs to accommodate the differences among subgroups 

of people with SMI, and thus might reduce the morbidity and mortality across these 

subgroups (Lucksted et al., 2004; Kulak, Cornelius, Fong, & Giovino, 2016). 

 Avoiding selection biases that might occur in samples recruited from clinical 

settings, we used a population-based sample to examine gender and racial/ethnic 

differences in smoking cessation among people with SMI who had a history of intention 

to quit. The purpose of this study was: 1) to estimate whether the time from first 

tobacco/nicotine use until last use differs by gender-race/ethnicity groups (i.e., Hispanic 

males, non-Hispanic Black males, non-Hispanic other males, Hispanic females, non-

Hispanic Black females, and non-Hispanic other females), and, 2) to examine whether the 

probability and correlates of smoking cessation differ by gender-race/ethnicity groups. 

We hypothesized that the estimated time from first tobacco/nicotine use until last 
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tobacco/nicotine use differs by gender-race/ethnicity groups. We also hypothesized 

gender and racial/ethnic differences in the probability and correlates of smoking cessation 

among people with SMI who had a history of intention to quit. 

4.2. Methods 

4.2.1. Study Design, Data Source, and Study Sample 

A secondary data analysis used public limited data collected through the National 

Epidemiologic Survey on Alcohol and Related Conditions (NESARC-III). The methods 

of data collection in NESARC-III were published elsewhere (Grant et al., 2014). Briefly, 

the target population of the 2012-2013 NESARC-III was the civilian, non-

institutionalized US population, 18 years and older, residing in households and group 

quarters. 

The study sample included those with SMI (lifetime major depressive disorder, 

bipolar disorders, and schizophrenia), who reported a history of being tobacco/nicotine 

smokers and a history of having intention to quit. A structured interview, Alcohol Use 

Disorder and Associated Disabilities Interview Schedule-5 (AUDADIS-5), was used to 

identify participants meeting criteria for major depressive disorder or bipolar disorder. 

Variables in the dataset created by the NESARC study team were used to specify if a 

study participant had lifetime major depressive disorder or bipolar disorder. Lifetime 

schizophrenia was identified through an item asking, “Did a doctor or other health 

professional ever tell you that you had schizophrenia or a psychotic illness or episode?” 

We combined these disorders in a single variable that indicated having any lifetime SMI 

or not. A history of being a tobacco/nicotine smoker was identified by a response “yes” to 

any of the following items: “ever smoked at least 100 cigarettes,” “ever smoked at least 
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50 or more cigars,” “ever smoked a pipe at least 50 times,” “ever used snuff/chewing 

tobacco at least 20 times,” or “ ever used e-cigarettes or e-liquid.” A single item was 

created to indicate if the participant had a history of being a tobacco/nicotine smoker. A 

“yes” response to the item “more than once want to stop tobacco/nicotine use?” was used 

to identify those with a history of intention to quit smoking. A consort diagram is shown 

in Figure 4. 1, detailing the selection of the sample used for this study (n=3914). 

 

            Figure 4. 1. Consort diagram 
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4.2.2. Variables 

4.2.2.1. Smoking cessation: In congruence with prior research, cessation was defined as 

long-term (at least 12 months) abstinence from all forms of tobacco/nicotine (cigarettes, 

cigars, pipe, snuff/chewing tobacco, or e-cigarettes or e-liquid) (Smith et al., 2014). A 

variable in the dataset created by the NESARC study team was used to indicate the 

tobacco/nicotine use status in the past 12 months. Smoking cessation was operationalized 

as no tobacco/nicotine use in the past 12 months (this includes those who quit within the 

past 12 months or over 12 months ago, implying the continuation of their cessation 

efforts). Age at onset of smoking was assessed through an item asking about age at first 

tobacco/nicotine use, whereas age at smoking cessation was identified through an item 

asking about age at last tobacco/nicotine use. To indicate the duration of smoking in 

years, a new variable was created by subtracting age at first use from age when last used 

tobacco/nicotine. 

4.2.2.2. Social support: Social support was assessed in NESARC-III by the Interpersonal 

Support Evaluation List-12 (ISEL-12), which measures the perceived interpersonal 

support through 12 items (Cohen & Hoberman, 1983; Cohen et al., 1985). The ISEL-12 

includes items rated from 1 to 4, such as “Would be able to find someone to help with 

chores if sick,” and “Feel that there is no one to share worries and fears with.” All items 

were summed to create an overall social support score (scores range 12-48), with 

negative items reverse coded, so that high responses mean better social support.  The 

ISEL-12 showed good convergent and divergent validity and adequate test-retest and 

internal reliability (Cohen et al., 1985; Merz et al., 2014). Internal consistency results for 

the ISEL-12 showed good reliability in our study sample (Cronbach’s α = 0.76). 
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4.2.2.3. Stressful life events: The Stressful Life Events scale-12 (SLE-12) was used to 

measure stress in the NESARC-III. The SLE-12 includes items asking about experiencing 

stressful life events in the past 12 months, such as “Fired or laid off from job in last 12 

months,” and “Got separated or divorced or broke off steady relationship in last 12 

months.” The SLE-12 (ICC = 0.94 and Cronbach’s α = 0.84) showed excellent reliability 

(Ruan et al., 2008; Grella & Stein, 2013). Beside the 12 items, we included 4 additional 

items (from Section 1 of the Background Information) that asked the participants if they, 

in the past 12 months, “Had been victim of theft, had been homeless, had so much debt, 

or if any family members or close friends had been physically assaulted.” Each item was 

scored as yes/no (Dawson, Grant, & Ruan, 2005). A summative score of positive 

responses was computed by adding the scores of the 16 items. Since the distribution of 

the stress variable was skewed, we treated it as a categorical variable throughout all 

analyses, with responses coded as no exposure (0), low exposure (1-2 stressful events), or 

high exposure (≥ 3 or more stressful events). Internal consistency results for this measure 

showed good reliability in our study sample (Cronbach’s α = 0.66). 

4.2.2.4. Psychiatric and substance use comorbid disorders: Comorbidity with lifetime 

DSM-5 psychiatric and substance use comorbid disorders was addressed including 

dysthymia (persistent chronic depression), any anxiety disorder (e.g., panic, agoraphobia, 

social phobia, specific phobia, and generalized anxiety), posttraumatic stress disorder, 

and any personality disorder (e.g., schizotypal, borderline, and antisocial). Substance use 

disorders included alcohol and any drug use disorder (e.g., sedative/tranquilizer, 

cannabis, stimulant, cocaine, heroin, hallucination, and inhalant use disorders). Various 

modules of the AUDADIS-5 were used to identify participants meeting criteria for those 
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diagnoses. The psychometric properties of those modules are reported elsewhere (Grant 

et al., 2015; Hasin et al., 2015, Chou et al., 2016). 

3.2.2.5. Tobacco/Nicotine use-related factors: Nicotine use-related factors that were 

considered in this study are age at onset of daily smoking (“age started using 

tobacco/nicotine every day?”), type of tobacco/nicotine product used (e.g. cigarettes, non-

cigarette products, or both), quantity of smoking (“usual quantity when used 

tobacco/nicotine every day [number of times used tobacco/nicotine every day]?”), and 

duration of daily smoking in years (“duration [years] when used tobacco/nicotine every 

day?”). 

4.2.2.6. Sociodemographic characteristics: Sociodemographic characteristics were self-

reported age (18-29 years, 30-44 years, 45-64 years, and 65+ years), gender (male vs. 

female), ethnicity (Hispanic vs. non-Hispanic), race (Black vs. others), education (less 

than high school, high school, and some college or higher), personal income ( $0-19,999; 

$20,000-$34,000; $35,000-$69,999; $70,000+), marital status (married/living with 

someone, never married, divorced/separated/widowed), urbanity (urban vs. rural), region 

(Northeast, Midwest, South, and West), and general health status (good to excellent vs. 

poor to fair). Individuals reporting Hispanic or Latino ethnicity were classified as 

Hispanic regardless of race. Individuals reporting Native American (2.4%), Asian/Pacific 

Islander (1.9%), or White (78.7%) were classified as non-Hispanic others. A single 

variable was created to combine race and ethnicity (Hispanic, non-Hispanic Black, and 

non-Hispanic others). Then a final variable combined gender and race/ethnicity with the 

categories identified as Hispanic, non-Hispanic Black males, non-Hispanic other males, 

Hispanic females, non-Hispanic Black females, and non-Hispanic other females. 
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4.2.3. Data Analysis 

Statistical analysis was conducted using SPSS, version 25, taking into consideration the 

complex sampling design of the NESARC. Weight and stratification variables were 

applied to ensure that the estimates made from the data are representative of the study 

population. Descriptive statistics were used to describe all variables by gender-

race/ethnicity groups. Means and standard deviations were computed for continuous 

variables, and absolute and relative frequencies were estimated for categorical variables. 

All variables were compared by gender-race/ethnicity groups using ANOVA and Chi-

square tests where appropriate. 

The pattern of missing data was checked across all variables, and ranged from 0 

to 7%. The missing patterns were randomly distributed with no monotonicity indications. 

The result of Little's MCAR test was statistically significant (Chi-square= 9.85, df = 4, p 

= 0.043). Therefore, we concluded that missing data were probably missing at random 

(MAR), and missingness is ignorable.  

Survival analysis was performed to examine gender and racial/ethnic differences 

in the time, probability, and correlates of smoking cessation in people with SMI with a 

history of intention to quit. The outcome of interest was “smoking cessation.” The 

difference in age at last tobacco/nicotine use minus age at first tobacco/nicotine use 

defined the length of time participants were smoking. The participants who continued to 

use tobacco/nicotine were considered censored, and time was their age at interview minus 

age at first tobacco/nicotine use. 

The Kaplan-Meier (KM) method was applied to estimate univariate descriptive 

statistics for smoking cessation, including the median duration of smoking involvement 
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by gender-race/ethnicity groups. The log-rank test was used to determine whether the 

duration of smoking involvement differs by gender-race/ethnicity groups. Then Cox 

proportional hazard models were used to examine the probability and correlates of 

smoking cessation by gender-race/ethnicity groups. All the assumptions of the Cox 

proportional hazard model were checked, including normality and linearity of the 

continuous independent variable (IV), multicollinearity, and proportionality of hazards. 

The value of the hazard ratio indicated the probability of smoking cessation with each 

additional year of smoking.  

4.3. Results 

The vast majority (85.2%) of smokers with SMI had a history of intention to quit. 

Out of those smokers with SMI who had intention to quit, 31.7% had smoking cessation. 

The proportion of maintaining smoking cessation for at least the past12 months was 

higher in non-Hispanic other females (35.3%), whereas the proportion of smoking 

currently (in the past 12 months) was higher in non-Hispanic Black males (77.7%). Out 

of those who stopped smoking cessation, 3.8% were Hispanic males, 2.7% were non-

Hispanic Black males, 31.4% were non-Hispanic other males, 4.5% were Hispanic 

females, 3.5% were non-Hispanic Black females, and 54.1% were non-Hispanic other 

females. Smoking status in the past 12 months differed across the gender-race/ethnicity 

groups (χ² =32.2, p < 0.001). 

Table 4. 1 describes the sample characteristics within each gender-race/ethnicity 

group. Several participants’ characteristics, such as age (χ² =67.3, p < 0.001), education 

(χ² =162.8, p < 0.001), marital status (χ² =188.9, p < 0.001), income (χ² =240.9, p < 

0.001), region (χ² =219.7, p < 0.001), and general health (χ² =65.2, p < 0.001) differed 
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across the gender race/ethnicity groups. The proportions of being from the South (89.3%) 

and between 45-65 years (44.6%) were higher in non-Hispanic Black females. The 

proportions of being married (54.0%), having at least some college education (56.2%), 

and having good to excellent health (73.3%) were higher in non-Hispanic other males. 

Personal income less than $35,000 was reported more by Hispanic females (91.2%).  

Many of the correlates associated with smoking cessation in people with SMI also 

differed across the gender-race/ethnicity groups (see Table 4. 2). Differences were seen in 

their social support (F= 7.7, p < 0.001) and exposure to stressful events (χ² =62.3, p < 

0.001). Non-Hispanic other males and females had a lower average of social support 

compared to other gender-race/ethnicity groups, while non-Hispanic Black males 

experienced more stressful events compared to other gender-race/ethnicity groups. 

Comorbidity with any substance use disorder (χ² =99.8, p < 0.001), any anxiety disorder 

(χ²=70.4, p < 0.001), any personality disorder (χ² =43.9, p < 0.001), dysthymia (χ² =19.4, 

p < 0.001), and posttraumatic stress disorder (χ² =43.9, p < 0.001) also differed across the 

gender-race/ethnicity groups. Comorbidity with any substance use and any personality 

disorder was more common in non-Hispanic other males, comorbidity with dysthymia 

and any anxiety disorder was more common in non-Hispanic other females, and 

comorbidity with posttraumatic stress disorder was more common in non-Hispanic Black 

females.  

Smoking-related factors, such as the preferred tobacco/nicotine product preferred 

(χ² =598.9, p < 0.001), age at first tobacco/nicotine use (F=12.36, p <0.001), age at onset 

of daily smoking (F=8.6, p <0.001), quantity of smoking (F=50.5, p < 0.001), duration of 

daily smoking (F=14.4, p < 0.001), and age at smoking cessation (F=7.9, p < 0.001) also 
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differed across the gender-race/ethnicity groups. Using cigarettes only was more common 

in non-Hispanic Black females, using other tobacco/nicotine products was more common 

in non-Hispanic Black males, and using both cigarettes and other types of 

tobacco/nicotine products was more common in non-Hispanic other males. Non-Hispanic 

other males also reported earlier age at first tobacco/nicotine use and onset of daily 

smoking, longer duration of daily smoking, and more times using tobacco/nicotine per 

day. Hispanic males reported earlier age at smoking cessation. 
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The cumulative probability of smoking cessation differed by gender-race/ethnicity 

groups (log rank, p < 0.01). Kaplan Meier plot illustrated the probability of smoking 

cessation over time by gender-race/ethnicity groups. The curve of those who were 

Hispanic females was the highest, while the curve of those who were non-Hispanic Black 

males was the lowest (Figure 4. 2). This means that Hispanic females had the highest 

probability of smoking cessation, while non-Hispanic Black males had the lowest 

probability of smoking cessation (supplementary Figures 4. 3 & 4. 4 illustrate the 

cumulative probabilities of smoking cessation by race stratified by gender). The mean 

and median duration of smoking involvement is detailed by gender-race/ethnicity groups 

in Table 4. 3. The average duration (years) of smoking involvement in non-Hispanic 

Black males was the longest, whereas the average duration of smoking involvement in 

Hispanic females was the shortest.   

Controlling for confounders and other covariates, survival analysis showed that 

the probability of smoking cessation was higher in Hispanic females (HR= 2.07, 95% CI: 

2.06, 2.09), non-Hispanic other females (HR= 1.59, 95% CI: 1.58, 1.60), non-Hispanic 

other males (HR= 1.45, 95% CI: 1.44, 1.46), Hispanic males (HR= 1.40, 95% CI: 1.39, 

1.41), and non-Hispanic Black females (HR= 1.35, 95% CI: 1.34, 1.36) compared to non-

Hispanic Black males.   

 



 

89 

 

 

             Figure 4. 2. Probability of smoking cessation over time 

 

 

                Figure 4. 3. Probability of smoking cessation in men over time 
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           Figure 4. 4. Probability of smoking cessation in women over time 

Then, the association between potential correlates and the probability of smoking 

cessation was tested using univariate Cox proportional hazard models (see Table 4. 4). 

Since the potential correlates reached statistical significance at the .15 level in the 

univariate models, they were included in an adjusted Cox proportional hazard model. 

This model enabled us to evaluate the correlates of smoking cessation by gender-

race/ethnicity groups.    

The study findings showed that the associations of smoking related-factors, 

comorbidity with another mental illness, exposure to stress, and social support with the 

probability of smoking cessation were significant (p <0.001) in all gender-race/ethnicity 

groups (see Table 4. 5). Looking at the correlates of smoking cessation within each 

group, the associations between an increased probability of smoking cessation and the 

following correlates were the highest: comorbidity with posttraumatic stress disorder in 

non-Hispanic other males (HR=1.61), comorbidity with dysthymia in non-Hispanic Black 
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males (HR=3.08), using non-cigarette tobacco/nicotine products by non-cigarette 

smokers in Hispanic males (HR=26.09) and Hispanic females (HR=2.61), and 

comorbidity with any anxiety disorder in non-Hispanic other females (HR=1.31) and 

non-Hispanic Black females (HR=1.08). On the other hand, the associations between 

using non-cigarette tobacco products by cigarette smokers and a decreased probability of 

smoking cessation were the highest in all gender-race/ethnicity groups, except non-

Hispanic Black females (Hispanic males [HR=0.33], non-Hispanic Black males 

[HR=0.18], non-Hispanic other males [HR= 0.51], Hispanic females [HR=0.09]), and 

non-Hispanic other females [HR=0.17]). Among non-Hispanic Black female group, the 

association between smoking only non-cigarette tobacco/nicotine products and a 

decreased probability of smoking cessation was the highest (HR=0.05).  

Looking at the correlates of smoking cessation across the gender-race/ethnicity 

groups, the associations between a decreased probability of smoking cessation and the 

following correlates were the highest: low exposure to stress (HR=0.44), high exposure 

to stress (HR=0.41), and comorbidity with any substance use disorder (HR=0.33) in non-

Hispanic Black females; longer duration of daily smoking in non-Hispanic other males 

(HR=0.93); posttraumatic stress disorder in Hispanic males (HR=0.56); and older age at 

onset of daily smoking (HR=0.91) and using non-cigarette tobacco/nicotine products by 

cigarette smokers (HR=.09) in Hispanic females. On the other hand, the associations 

between an increased probability of smoking cessation and the following correlates were 

the highest: social support (HR=1.05) and quantity of daily smoking (HR=1.06) in 

Hispanic males and comorbidity with any anxiety disorder in Hispanic females 

(HR=1.32). 
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4.4. Discussion 

People with SMI who had a history of intention to quit differed in their 

probability of smoking cessation by gender-race/ethnicity groups. Hispanic females had 

the highest probability of smoking cessation, while non-Hispanic Black males had the 

lowest probability. In descending order, based on their probability of smoking cessation, 

are the following gender-race/ethnicity groups: Hispanic females, non-Hispanic other 

females, non-Hispanic other males, Hispanic males, non-Hispanic Black females, and 

non-Hispanic Black males.  

In addition, our study showed that smoking related-factors (i.e., type of 

tobacco/nicotine product, age at onset of daily smoking, duration of daily smoking, and 

quantity of daily smoking), comorbidity with another mental illness, exposure to stress, 

and social support were associated with the probability of smoking cessation in all 

gender-race/ethnicity groups. However, the estimated associations of those correlates 

with the probability of smoking cessation differed by gender-race/ethnicity groups. The 

differences in those estimated associations might explain the differences in smoking 

cessation rates across the gender and race/ethnicity groups.  

Consistent with previous studies, the probability of smoking cessation was higher 

in White Americans compared to Black Americans (Lê Cook et al., 2014; Lucksted et al., 

2004; Schuster et al., 2017; Smith et al., 2014). Our findings were also consistent with 

prior research that has indicated non-Hispanic Blacks were less likely to quit smoking 

compared to non-Hispanic Whites (Goodwin, Pagura, Spiwak, Lemeshow, & Sareen; 

2011; Jarvis, Cohen, Delnevo, & Giovino, 2013; Jordan et al., 2015; Kulak et al., 2016; 

Piper et al., 2010), and studies that have found non-Hispanic other females more likely to 
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quit compared to non-Hispanic Black females (Chiang & Borrelli, 2014; Weaver et al., 

2017). 

On the other hand, our study was inconsistent with a previous clinical study (Piper 

et al., 2010) that has indicated females were less likely to quit smoking compared to 

males, and with previous population-based studies that have showed no gender 

differences in the probability of smoking cessation (Goren et al., 2014; Jarvis et al., 2013; 

Parvanta, Gibson, Moldovan-Johnson, Mallya & Hornik, 2013). Moreover, our study was 

inconsistent with one indicating that Blacks with chronic disease are less likely to 

continue smoking behaviors compared the Whites (Quiñones et al., 2017). Those 

inconsistences are not surprising if we consider the different populations and research 

methodologies. Our study extends the prior research by detailing differences in the 

probability of smoking cessation in people with SMI by gender-race/ethnicity groups. 

The current study supports the prior research that has found gender and 

racial/ethnics differences in the associations between smoking-related factors and 

smoking cessation while controlling for sociodemographic correlates (Cropsey et al., 

2014; Foulds et al., 2006; Piper et al., 2010; Quiñones et al., 2017; Stahre, Okuyemi, 

Joseph, & Fu, 2010; Trinidad et al., 2010; Weinberger et al., 2017). Our study extends 

those previous studies by evaluating the estimated associations between smoking 

cessation and other well-reported correlates (e.g., exposure to life stressors, social 

support, and psychiatric and substance use comorbid disorders) and describing those 

associations by gender-race/ethnicity groups in a population of people with SMI. 

Additionally, our study extends the prior studies that have assessed the correlates of 

intention to quit (e.g., duration of daily smoking) by examining whether those correlates 
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also differ in their associations with smoking cessation in people with SMI who had a 

history of intention to quit (Dhumal et al., 2014; Fagan et al., 2007; Feng et al., 2010; 

Kim et al., 2017; Mathur & Singh, 2015; Reid et al., 2010; Solberg et al., 2007; 

Treglown, Zivkov, Zarola, & Furnham, 2018; Tsoh et al., 2011). 

            Our study suggests that smokers in all gender-race/ethnicity groups might benefit 

from smoking cessation programs and interventions designed to improve social support, 

reduce exposure to life stressors, and manage comorbidity with another mental illness in 

people with SMI who had a history of intention to quit. In addition, our study findings 

should enhance the awareness and the understanding of health care providers about 

gender and racial/ethnic differences in the probability and correlates of smoking cessation 

among people with SMI. This, in turn, will encourage them to consider these differences 

when developing and implementing smoking cessation programs and tailor such 

programs for each specific gender-race/ethnicity group. 

The study findings should be understood while considering common limitations in 

most population-based studies. First, information on smoking and smoking cessation was 

based on self-report measures and not confirmed by objective measures. Second, data on 

smoking-related factors (e.g., age when first smoked and age when last smoked) might be 

subject to recall bias and the cognitive impairment associated with mental illness. 

Third, the NESARC survey excludes institutionalized populations with SMI, who 

might have a lower probability of smoking cessation, and this might limit the 

generalizability of our study findings among all smokers with SMI. On the other hand, 

this study has some strengths, such as the large sample size, the representative sample 

and generalizability, and the careful methodology of the NESARC survey. 
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4.5. Conclusion and Implications 

The current study showed that people with SMI who had a history of intention to 

quit differ in their probability of smoking cessation and in the estimated associations of 

various correlates with smoking cessation by gender-race/ethnicity groups. This study 

highlights the clinical need for considering differences across the gender-race/ethnicity 

groups when designing and implementing smoking cessation programs for people with 

SMI. Furthermore, future research should be performed on testing the efficiency of 

smoking cessation programs and other novel interventions aimed to improve social 

support, reduce exposure to life stressors, and address any psychiatric or substance use 

comorbid disorder. It would be beneficial to evaluate whether other smoking-related 

factors (e.g., history of quit attempts) differ in their association with smoking cessation 

by gender-race/ethnicity groups. It would be also useful to examine the gender and racial 

differences in the probability and correlates of seeking help for tobacco/nicotine use. 

Finally, conducting clinical and observational research focusing more on minorities, such 

as lesbian, gay, bisexual, transgender, and transsexual (LGBT) smokers, would produce 

useful knowledge to develop and implement more effective smoking cessation programs. 
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CHAPTER 5 

Discussion & Conclusions 

5.1. Introduction 

This chapter begins with a brief summary of the study findings, highlighting the 

areas of congruency and incongruency of existing literature. Finally, study limitations, 

implications for practice and policy, and areas for future research are discussed.  

5.2. Discussion of Findings 

Although people with SMI have as much intention to quit smoking as does the 

general population, they have more difficulty quitting smoking (Action on Smoking and 

Health, 2016; Siru, Hulse, & Tait, 2009). Yet, there is little understanding about the 

process and correlates of smoking cessation among people with SMI (Lê Cook et al., 

2014). More understanding of the correlates of smoking cessation and differences in 

smoking cessation among subgroups of people with SMI might enhance the efforts to 

design more efficient and cost-effective smoking cessation programs and help guide the 

implementation of those programs. 

We argued that using a population-based sample has some advantages, including 

avoiding selection biases that might occur in samples recruited from clinical settings and 

making the study findings more representative of the population. Using NESARC data, in 

particular, has additional advantages, including standard measures of smoking and 

smoking cessation, an adequate sample size to examine differences among subgroups of 

people with SMI, items to help diagnose NUD and mental illnesses according to the 

Diagnostic and Statistical Manual of Mental Disorders-5 (DSM-5) criteria, and data on 
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receiving help for tobacco/nicotine use (CDC, 2011; Grant et al., 2015; Hayley, Stough, 

& Downey, 2017).  

In the first manuscript (Chapter 2), we sought to investigate whether total social 

support and its subtypes (i.e., appraisal, belonging, and tangible) are associated with 

smoking cessation via SLEs, and whether the interrelations among social support, SLEs, 

and smoking cessation differ by gender. We found that total, appraisal, and tangible 

support in females exerted indirect effects on smoking cessation. That is, higher total, 

appraisal, and tangible social support were associated with lower SLEs, which in turn 

were associated with higher smoking cessation. On the other hand, in males, only 

belonging support exerted an indirect effect on smoking cessation. Specifically, higher 

belonging support was associated with increased SLEs, which in turn were associated 

with lower smoking cessation. In comparison with other studies conducted in the general 

population, our study findings were consistent with a previous study indicating an 

association between SLEs and smoking cessation (Balk, Lynskey, & Agrawal, 2009). 

Our finding also confirmed the interrelations among social support, stress, and smoking 

cessation that have been reported by Bandiera, Atem, Ma, Businelle, and Kendzor 

(2016). In addition, our study provided evidence supporting the conclusion of a previous 

qualitative study about the importance of social support in reducing stressors relating to 

living with SMI (Chronister, Chou, Kwan, Lawton, & Silver, 2015). Our study extends 

the prior research by using population-based data to evaluate the interrelations among 

social support, SLEs, and smoking cessation in people with SMI, and how these 

interrelations differ by gender.  
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Our study findings suggest that people with SMI might benefit from interventions 

and cessation programs aimed to improve social support, which in turn would increase 

the likelihood of smoking cessation through reducing the life stressors experienced by 

people with SMI. These programs might include interventions focusing on improving 

family, financial, emotional, and environmental support as well as group interventions 

and web-based interventions with peer support.  

In the second manuscript (Chapter 3), we sought to estimate the time and 

probability of remission from NUD in people with SMI by types of help/services received 

for tobacco/nicotine use (pharmacological, non-pharmacological, or both). We found that 

out of those with a history of receiving help/services for their tobacco/nicotine use, 

remission was more frequent among those who received non-pharmacological services or 

when both types of services were received. We observed that the time from onset of NUD 

until full remission from NUD was shorter among those who received non-

pharmacological services compared to those who only received pharmacological services 

or those who received both types of services.  

 In models controlling for confounders and covariates, the probability of remission 

from NUD was higher among those who only received non-pharmacological services or 

those who received both services compared to those who only received pharmacological 

services. Interestingly, the probability of remission from NUD among those who received 

non-pharmacological services was higher compared to those who received both services. 

This might be because the smokers who received both services did not have these 

services simultaneously, or this might be related to other potential covariates, such as 
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commitment to the tobacco/nicotine use services, that we could not control for due to 

unavailable data on these covariates in the NESARC dataset.   

In the third manuscript (Chapter 4), we sought to explore gender and racial/ethnic 

differences in the probability and correlates of smoking cessation among people with 

SMI who had a history of intention to quit. We found that gender-race/ethnicity groups 

differed in their probability of smoking cessation, where the highest probability was 

among Hispanic females, and the lowest probability was among non-Hispanic Black 

males. In ascending order, based on their probability of smoking cessation, are the 

following gender-race/ethnicity groups: Non-Hispanic Black males, non-Hispanic Black 

females, Hispanic males, non-Hispanic White males, non-Hispanic White females, and 

Hispanic females. 

In addition, we found that the associations of smoking related-factors (i.e., type of 

tobacco/nicotine product, age at onset of daily smoking, duration of daily smoking, and 

quantity of daily smoking), comorbidity with another mental illness, SLEs, and social 

support with the probability of smoking cessation also differed in their strengths across 

the gender-race/ethnicity groups. These differences might explain the differences in 

smoking cessation rates across the gender and race/ethnicity groups.  

In comparison with other studies conducted in the general population, our study 

findings are consistent with previous studies that have indicated non-Hispanic Blacks 

were less likely to quit smoking compared to non-Hispanic Whites (Jordan, Everett, Ge, 

& McElroy, 2015; Kulak, Cornelius, Fong, & Giovino, 2016; Piper et al., 2010). Our 

study was also consistent with prior research that has found non-Hispanic White females 

were more likely to quit smoking compared to non-Hispanic Black females (Smith, 
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Mazure, & McKee, 2014; Weaver et al., 2017). On the other hand, our study findings 

were inconsistent with a previous clinical study that found females were less likely to quit 

smoking compared to males (Piper et al., 2010) and with previous population-based 

studies that have found no gender differences in the probability of smoking cessation 

(Goren, Annunziata, Schnoll, & Suaya, 2014; Jarvis, Cohen, Delnevo, & Giovino, 2013; 

Parvanta, Gibson, Moldovan-Johnson, Mallya & Hornik, 2013). Moreover, our study was 

inconsistent with one indicating Blacks with chronic disease are less likely to continue 

smoking behaviors compared to Whites (Quiñones et al., 2017). Those inconsistences are 

not surprising if we consider the different populations and research methodologies. Our 

study extends the prior research by investigating the differences in the probability of 

smoking cessation across gender-race/ethnicity groups in people with SMI. 

Our study findings suggest that smokers with SMI who have intention to quit 

might benefit from smoking cessation programs and interventions designed to improve 

social support, reduce stressful life events, and address psychiatric and substance use 

comorbid disorders. Our findings also suggest that gender-race/ethnicity groups differ in 

their probability and correlates of smoking cessation. These differences should be 

consider when developing and implementing interventions for smoking cessations. 

Acknowledging these differences among gender-race/ethnicity groups can be used to 

develop more efficient and cost-effective cessation programs targeted to the unique needs 

of each subgroup. 

5.3. Limitations and Strengths 

The study has several limitations common to most large-scale surveys, and these 

limitations need to be considered in the interpretation of study findings. First, information 
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on smoking, NUD, smoking cessation, and mental illness symptoms was based on self-

report and not verified by objective methods, such as biomedical measures. Self-report of 

socially disvalued behaviors, such as smoking, may have led to underestimation of these 

behaviors. Self-report of mental illness symptoms may also have led to misclassification 

of some individuals, which in turn may have biased our estimates. Second, data on 

smoking status, smoking related factors, and receiving help/service for tobacco/nicotine 

use might be subject to recall bias and cognitive impairment associated with mental 

illness.  

 Third, NESARC excludes institutionalized populations, who might have 

demonstrated lower probability of smoking cessation and remission from NUD. This 

might limit the generalizability of our study findings to all smokers with SMI. Fourth, our 

study findings were based on data obtained from the US population, so it was unclear 

how the findings may generalize to other countries where smoking rates and availability 

of tobacco/nicotine differ significantly (Goodwin, Pagura, Spiwak, Lemeshow, & Sareen, 

2011). Hence, additional studies need to be conducted in other countries.  

Fifth, the NESARC dataset was not designed to differentiate between varying 

levels of smoking and NUD severity. This might explain the low rates of remission from 

NUD among those who received help/services for tobacco/nicotine use. Receiving 

help/services for tobacco/nicotine use worked as an indicator for symptom severity. 

Sixth, the cross-sectional design in the first manuscript does not allow us to make causal 

inferences regarding the interrelations among social support, SLEs, and smoking 

cessation. In addition, the findings of mediation analysis using cross-sectional data might 

be misleading and biased (Maxwell & Cole, 2007). Hence, prospective studies are 
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required to examine the longitudinal relationships among social support, stress, and 

smoking cessation. Seventh, in the second manuscript, there may be other covariates, 

such as smokers’ adherence and commitment to services provided for their 

tobacco/nicotine use, which might affect remission from NUD but which could not be 

controlled for in this study.  

Despite these limitations, the proposed study has some important strengths, 

including its large sample size, representative sample and generalizability, and careful 

methodology (Flórez-Salamanca et al., 2013). In addition, the NESARC dataset was the 

most current and comprehensive dataset that could be used to explore our research 

questions. The NESARC data were collected using standardized procedures and rigorous 

staff training, and this may have enhanced the validity of these data. The broad 

definitions of smoking and NUD status (any over the past 12 months) might help in 

reducing any recall bias. Our studies controlled for comorbidity with other mental 

illnesses that are well-known to be associated with smoking and nicotine dependence. To 

the best of our knowledge, this is the first study that deeply investigated the correlates of 

smoking cessation exclusively in people with SMI using nationally representative US 

data on DSM-5 mental illness, DSM-5 NUD, and receiving help/services for 

tobacco/nicotine use (Grant et al., 2015). 

5.4. Implications for clinical practice and policy 

Our study findings have a number of implications for practice and policy makers. 

We suggest a clinical need for interventions aimed to improve social support in people 

with SMI. Health care providers, including psychiatric nurses, could play a role in 

administering such interventions.  
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Additionally, our study findings have implications for public health policy by 

further extending the finding that social support, SLEs, and smoking cessation are 

interrelated to each other and highlighting the need for public health strategies that may 

enhance social support and reduce the experience of SLEs in people with SMI.  

We also suggest a clinical need for non-pharmacological services to increase the 

probability of remission from NUD among people with SMI. Psychiatric nurses could 

play a role in educating and encouraging smokers with SMI to seek and utilize non-

pharmacological services to improve the probability of their remission from NUD and 

facilitate prolonged abstinence. Given our findings, it is important to reach people with 

SMI who have limited resources with which to access and afford services for 

tobacco/nicotine use.  

Our study findings support previous evidence linking comorbidity with another 

mental illness with the probability of smoking cessation and remission from NUD. 

Therefore, integration of assessment and treatment of any comorbid mental illness in 

smoking cessation programs could be beneficial toward improving smoking cessation 

among people with SMI.   

Additionally, our study findings highlight the clinical need to address gender and 

racial/ethnic differences in the probability and correlates of smoking cessation when 

designing and implementing smoking cessation programs for people with SMI. These 

smoking cessation programs should be tailored to the specific needs of each gender-

race/ethnicity group.  
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5.5. Implications for Research 

Future prospective and interventional studies to confirm the interrelations among 

social support, SLEs, and smoking cessation and to test various interventions and 

strategies designed to improve social support among people with SMI would be 

beneficial. This will improve the likelihood of smoking cessation in people with SMI. 

Additionally, conducting prospective studies to confirm the longitudinal 

association between receiving non-pharmacological services and remission from NUD is 

also needed. Such studies would enable the researchers to follow participants’ 

commitment to the services provided for their tobacco/nicotine use and to determine the 

required duration and frequency of using those services for tobacco/nicotine use. 

Moreover, since it is hard to use a combination of more than two non-pharmacological 

services at the same time, it would be beneficial to compare the effectiveness of different 

non-pharmacological services and see what type of non-pharmacological services works 

better for smokers with SMI. 

Furthermore, future research should focus on testing novel interventions aimed to 

improve social support, reduce perceived stressful life events, and address any psychiatric 

or substance use comorbid disorder. It would be also beneficial to examine gender and 

racial/ethnic differences in the association of smoking cessation with other smoking-

related factors (e.g., history of quit attempts) and other potential factors. It would be also 

useful to assess if there are differences in the probability and the correlates of seeking 

help for tobacco/nicotine use across the gender-race/ethnicity groups. Finally, conducting 

clinical and observational research focusing more on minorities and smokers who are 
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lesbian, gay, bisexual, transgender, and transsexual (LGBT), would produce useful 

knowledge to develop more effective smoking cessation programs. 

5.6 Conclusion 

This is the first study to deeply investigate the interrelations among social 

support, SLEs, and smoking cessation among people with SMI. It was also the first to 

examine the probability and correlates of smoking cessation among subgroups of people 

with SMI. Our study suggests the importance of social support in reducing SLEs, and 

thus increasing the likelihood of smoking cessation. Our study provides evidence about 

differences in the probability of smoking cessation by gender-race/ethnicity groups and in 

the probability of remission from NUD by type of help/services received for 

tobacco/nicotine use. Such findings should be considered to develop and implement more 

efficient and cost-effective smoking cessation programs. In future, prospective and 

interventional studies are highly recommended to examine interventions and strategies 

aimed to improve the various components of smoking cessation program that were 

reported by our study.  
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