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Associations Between Attitudes and Beliefs About Electronic Cigarettes, Electronic Cigarette 

Use, and Intent to Quit Conventional Cigarettes Among Older Smokers 

Cheryl Dankiewicz 

Abstract 

Introduction. Prevalence of electronic cigarette (e-cigarette) use is steadily increasing among 

older current and former conventional cigarette smokers (≥ 45 years old), and there is concern 

that dual use of e-cigarettes and cigarettes may be a common outcome for cessation attempts 

with e-cigarettes. Risk and benefit perceptions are an important factor in the decision to use 

tobacco products, but most research about perceptions of tobacco has focused on adolescents and 

young adults. The purpose of this study was to investigate older smokers’ attitudes, beliefs, and 

perceptions about e-cigarettes and explore how these beliefs are associated with smoking 

behavior. 

Methods. This was a secondary analysis of a cross-sectional study using data collected from an 

online questionnaire. QualtricsPanel was used to obtain a random national sample of current 

cigarette smokers 45 years and older (N = 498), and Qualtrics research platform was used to 

conduct the password-protected survey in 2014.  

Results. Study findings indicate about 75% of participants would like to quit conventional 

cigarettes and 77% believe e-cigarettes help smokers quit cigarettes. While 60% have already 

tried e-cigarettes, 35% intend to try e-cigarettes for the first time within the next six months. 

Current e-cigarette users (within last 30 days) agreed more strongly than non-users that e-

cigarettes: help smokers quit cigarettes (p < .001); are safer (p = .002) and cleaner (p < .001) than 

cigarettes; and are acceptable according to friends (p = .010) and family (p = .007).  
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Smokers considering quitting cigarettes (within six months) agreed more strongly that 

cigarettes are harmful to themselves (p <.001) and others (p <.001) than those who were not 

considering quitting smoking. Meanwhile, those not considering quitting smoking believed more 

strongly that friends (p <.001) and family (p <.001) think it is okay to use cigarettes. 

Smokers’ likelihood of trying e-cigarettes (within six months) was associated with beliefs 

that e-cigarettes: are safer (ρ = .408, p < .001) and cleaner (ρ = .309, p < .001) than cigarettes; 

help smokers quit cigarettes (ρ = .272, p < .001); and are acceptable according to friends (ρ = 

.518, p < .001) and family (ρ = .416, p = .001). 

Conclusion. Many older smokers believe e-cigarettes will help them quit cigarettes and do not 

understand the risks and health effects of e-cigarettes. The perception of social acceptability is 

associated with older smokers’ tobacco use patterns (i.e. using or trying e-cigarettes and quitting 

cigarettes) and is an important consideration for healthcare professionals and policy-makers. 

Healthcare providers should be prepared to educate and support older smokers, an understudied 

population that must be informed of current evidence regarding e-cigarette use and evidence-

based smoking cessation. 
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Problem and Significance 

 Adverse health outcomes associated with conventional cigarette smoking have been well 

documented and range from serious disease and disability to premature death (U.S. Department 

of Health and Human Services [USDHHS], 2014). After decades of research, there is enough 

evidence to confirm a causal relationship between smoking tobacco and multiple types of cancer 

(e.g., lung, bladder, cervical, esophageal, renal cell, oral, gastric, pancreatic, and leukemia), as 

well as emphysema, cardiovascular disease, and diabetes (USDHHS, 2014). In the last 20 years, 

the U.S. has made great progress in the reduction of smoking prevalence among adults, from 

23% in 2000 to 15% in 2015 (Jamal et al., 2016). However, the smallest reduction in the 

prevalence of smoking has occurred among adults 45 years old and older (Centers for Disease 

Control and Prevention [CDC], 2016). Between 2000 and 2015, past-year quit attempts of 

conventional cigarettes increased for adults 18 years and older, while both past-year quit 

attempts and successful cessation decreased for older adults 45 years and older (Babb, 

Malarcher, Schauer, Asman, & Jamal, 2017). Older smokers overestimate the benefits of 

smoking, underestimate their ability to quit smoking, and are unaware of the full benefits of 

cessation (Dawel & Anstey, 2011; Willems, Willemsen, Nagelhout, & de Vries, 2012). Further, 

the burden of tobacco-related impairment is greatest for older adults, and despite their 

vulnerability, they are an understudied population who are often excluded from tobacco control 

efforts (Cataldo, Petersen, Hunter, Wang, & Sheon, 2015; Dawel & Anstey, 2011).  

 Though the severity of tobacco-related disease and disability is higher for older adults, 

quitting smoking can still improve their health and their quality and length of life (Kleykamp & 

Heishman, 2011; Tran, Falster, Douglas, Blyth, & Jorn, 2015). Attempts by older adults to quit 

smoking are often undermined by two factors: 1) the lack of knowledge and/or interest among 
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their health care providers and 2) tobacco company promotion of products that promise a 

“healthier way to smoke” and a safe and effective way to achieve cessation. This phenomenon is 

exemplified by the 2007 entry of electronic cigarettes (e-cigarettes) to the U.S. market (Rigotti & 

Kalkhoran, 2016). E-cigarettes are battery-powered devices that heat and aerosolize liquids 

containing different levels of nicotine and flavoring agents plus numerous additional known and 

unknown substances (Grana, Benowitz, & Glantz, 2014a). E-cigarette emissions include 

nicotine, oxidizing chemicals, aldehydes, particulates, and flavourants, all harmful to 

cardiovascular health, as well as varying levels of toxic compounds (i.e. acrolein, toxic metals, 

volatile organic compounds, carcinogenic nitrosamines) (Benowitz & Fraiman, 2017; Goniewicz 

et al., 2014). Although the levels of toxic compounds are nine to 450 times lower than those 

found in conventional cigarette smoke, thresholds for human toxicity of potential toxicants in e-

cigarette vapor are still unknown (Goniewicz et al., 2014; Grana et al., 2014a). Evidence 

indicates that amounts of ultrafine particles emitted from e-cigarettes are comparable to those of 

conventional cigarette emissions and some e-cigarette flavors are cytotoxic (Goniewicz et al., 

2014; Grana et al., 2014a). E-cigarette aerosols can include metals, such as nickel, two to 100 

times higher than the amount known to be in Marlboro brand cigarette smoke (Williams, 

Villarreal, Bozhilov, Lin, & Talbot, 2013). In addition, the battery, heating element, reservoir, 

and temperature used to heat e-liquid can influence the amount and nature of the ultrafine 

particles that are produced, and these metal nanoparticles can cause local respiratory toxicity and 

enter the systemic circulation (Williams et al., 2013).  

 Because e-cigarettes are being marketed as a healthier alternative to the conventional 

cigarette and an effective smoking cessation tool, older adults are specifically being targeted 

(Brody, 2014; Cataldo et al., 2015). As evidence accumulates about the carcinogens and toxins in 
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most e-cigarettes, consumers’ knowledge about safety and long-term health effects remains 

limited (Syamlal, Jamal, King, & Marurek, 2016). In addition, the U.S. Preventive Services Task 

Force has not found enough evidence to support the claim that e-cigarettes are an effective 

cessation tool (Syamlal et al., 2016). Meanwhile, the prevalence of e-cigarette use is steadily 

increasing among older current and former cigarette smokers (King, Patel, Nguyen, & Dube, 

2015). 

 Despite the importance of risk and benefit perceptions in the decision to use tobacco 

products, most research about perceptions of tobacco use has focused on adolescents and young 

adults (Wilson & Wang, 2017). The purpose of this study was to investigate older smokers’ 

attitudes, beliefs, and perceptions about e-cigarette use and to explore how these beliefs are 

associated with smoking behavior and e-cigarette use. 

The specific aims of this national cross-sectional survey study among older (≥ 45 years old) 

current conventional cigarette smokers include: 

1) Describe e-cigarette use (ever used and current use within the last 30 days) and intent to quit 

cigarettes (would like to quit cigarettes, seriously considering quitting within the next six 

months, and planning to quit within the next 30 days). 

2) Explore the associations among: attitudes and beliefs about e-cigarettes (i.e. safety, 

effectiveness as a tool for cessation, social acceptability, importance of flavors) and use of e-

cigarettes, intention to use e-cigarettes, and intention to quit conventional cigarettes in the 

next six months.   

Review of Literature 

Prevalence of Cigarette Smoking Among Older Adults 

 In 2015, there were 36.5 million U.S. adult cigarette smokers (Jamal et al., 2016). Though 
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the overall proportion of conventional cigarette smokers has decreased from 20.9% in 2005, 

further analysis of the population stratified by age demonstrates less reduction in adults ≥ 45 

years, with the lowest decline in smoking prevalence among adults ≥ 65 years of age (USDHHS, 

2014). Between 2005 and 2015, the prevalence of current cigarette smokers decreased by only 

2.1% in adults ≥ 65 years of age, compared to reductions of 46% among 18-24 year olds and 

22.2% among 25-44 year olds (Jamal et al., 2016). Hence, older smokers are the group who are 

less likely to quit while at the same time they experience the greatest smoking related health 

burden of all age groups and they minimize both the risks of smoking and the benefits of 

cessation (Dawel & Anstey, 2011).  

Cigarette Smoking Cessation and Older Adults 

 Smoking cessation provides significant health benefits at all ages and is associated with a 

decline in inflammatory markers such as C-reactive protein. In former smokers, reduced 

inflammation and oxidative stress are associated with a lower risk of dementia and other age-

related diseases (Dawel & Anstey, 2011; Gellert, Schottker, & Brenner, 2012; USDHHS, 2014). 

In one study, smokers ≥ 68 years old who quit smoking during the two-year study period 

experienced less cognitive decline and brain atrophy when compared to those who continued to 

smoke during the same period (Almeida et al., 2011). Another study of 45-64 year old smokers 

showed that many were not aware of the health benefits of cessation and did not understand that 

by quitting smoking, they could reverse many of the health effects of smoking (Dawel & Anstey, 

2011; Kerr et al., 2006). Though research has shown that quitting smoking can improve health, 

quality of life, and life expectancy, adults ≥ 65 years old are about half as likely to try to quit as 

smokers who are 18-24 years old (Kleykamp & Heishman, 2011). In the past, the tobacco 

industry has aggressively and successfully targeted older adults with deceptive marketing of 
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“light” and “low-tar” cigarettes as healthier choices and an acceptable alternative to quitting 

(Cataldo & Malone, 2008). Currently, the tobacco industry is repeating that strategy with the 

marketing of e-cigarettes (Grana & Ling, 2014). 

Prevalence of e-Cigarette Use Among Older Adults  

 In just one year, from 2010 to 2011, the proportion of U.S. adults who had ever used an e-

cigarette almost doubled, from 3.3% to 6.2% (CDC, 2016; King et al., 2013). In 2011, 21.2% of 

current cigarette smokers had ever used an e-cigarette, compared to only 9.8% in 2010 (King et 

al., 2013). In addition, King and colleagues (2013) found that current cigarette smokers were 

significantly more likely to have ever used e-cigarettes than former or never smokers.  

 In 2015, 58.8% of U.S. adult e-cigarette users were current conventional cigarette smokers, 

29.8% were former cigarette smokers, and only 11.4% were never smokers (compared to 1.3% 

of older e-cigarette users who were never smokers) (CDC, 2016). This suggests that dual use of 

both e-cigarettes and cigarettes may be a common outcome for cessation attempts with e-

cigarettes. While tobacco-related health burden and health care costs are greatest for this 

population, older smokers have the lowest quit rate of any age group (Cataldo et al., 2015). The 

current confluence of three factors related to e-cigarettes: the increasing prevalence of e-cigarette 

use by U.S. adults; their unknown health effects; and their unknown effectiveness as a cessation 

tool, highlights the need for more research to characterize the benefit and risk perceptions and 

explore how they might impact e-cigarette and cigarette use patterns among older adults (Grana 

et al., 2014a). 

Theoretical Framework 

 For this study, we used the Tobacco Consumer Decision-Making Model (TCDMM). This 

model was developed by synthesizing literature on the relationship between tobacco-related 
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perceptions and tobacco use with literature on tobacco marketing (Halpern-Felsher & Cauffman, 

2001). The TCDMM encompasses the onset, continuation, cessation, relapse, dual use, and 

switching of tobacco products (J. Cataldo, personal communication, April 1, 2017).  

 The TCDMM (Figure 1) is grounded in behavioral decision theory, including the 

Theory of Planned Behavior and the Hypothetical Model of Tobacco Consumer Response 

(Ajzen, 1985; Fishbein & Ajzen, 1975; Rees et al., 2009). The TCDMM reflects the fact that 

demographic and clinical factors, as well as past tobacco experiences, impact perceptions of 

risks, benefits, and acceptability of products. These perceptions are influenced by contextual 

factors such as exposure to tobacco marketing campaigns and anti-tobacco marketing efforts. 

Decisions to use tobacco (initiate, continue, switch products, dual use, relapse, cessation) are 

shaped by perceptions of tobacco-related risk, benefits, and acceptability of the tobacco product 

(J. Cataldo, personal communication, April 1, 2017). There is mounting empirical evidence that 

tobacco marketing contributes to smokers’ perceptions about the availability, risks, and use of 

tobacco products, as well as their smoking patterns and behaviors (Pierce, 2007).   

 There is solid evidence of a predictive relationship between risk and benefit perceptions 

and tobacco product use, supporting the premise that cigarette smokers perceive more benefits 

and fewer risks of smoking than non-smokers (Pierce, 2007). Tobacco companies market the 

perception that smoking is acceptable and less harmful in order to encourage tobacco product use 

(Pierce, 2007). However, there is a lack of research investigating the impact of age and how risk 

and benefit perceptions, especially related to tobacco marketing, affect older adults’ decisions to 

use tobacco products. This study further contributes to the literature by utilizing the TCDMM to 

explore how older smokers’ perceptions of risks and benefits of conventional cigarettes and e-

cigarettes are related to their tobacco use patterns.  
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Methods 

 This study is a secondary analysis of the 2014 cross-sectional phase of the Tobacco 

Attitudes and Beliefs Study (TABS). TABS uses a national sample of current and former adult 

tobacco users in three phases: focus groups, cross-sectional survey, and longitudinal survey. The 

present study analyzes the data from the cross-sectional correlational design phase. The data 

were collected between July and August of 2014, with a national sample of current tobacco 

smokers ≥ 45 years old (N = 498). 

Study Procedures 

 Study participants were randomly selected to participate in the TABS survey from a panel 

of millions of respondents using QualtricsPanel, a recruitment service available through the 

research platform Qualtrics Inc. If selected for the study, individuals received an email 

requesting their participation. Those who chose to participate were directed to an online survey. 

Survey questions included: demographic and clinical variables; measures of perceptions of 

tobacco product acceptability, risks, and benefits; tobacco product use and intention to use; and 

intention to stop and/or stop using e-cigarettes. Within the survey, participants were shown 

images of different types of e-cigarettes and instructed that throughout the survey, “e-cigarettes” 

would refer to all electronic cigarettes, vaporizers, vape pens, and vapes.  

 Participants logged onto the web application using unique passwords and were presented 

with instructions, navigation tools, and a number for telephone support. After providing consent, 

participants were presented with screening questions about their age and smoking history. 

Individuals were included in the TABS study if they were a current or former smoker and were 

at least 45 years old. For the present analysis, former smokers were excluded. TABS was 

approved by the University of California, San Francisco Institutional Review Board, and for their 
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time and effort, survey participants were given a $10 gift card at the completion of the survey. 

Statistical Analysis  

 SPSS version 24.0 was used to analyze survey responses. Data was screened for anomalous 

values using standard descriptive summaries and graphical methods. The Mann-Whitney U was 

used to analyze nonparametric data when comparing dichotomous independent variables on 

ordinal outcomes. Correlations were used for nonparametric data to compare two ordinal 

variables using Spearman’s rho correlation coefficient. For all statistical tests, a p-value < 0.05 

was considered statistically significant.  

 Survey questions examining attitudes, beliefs, and perceptions were measured on Likert-

type scales. The attitude and belief questionnaire items were measured on a Likert-type scale of 1 

to 4, with higher values indicating greater agreement. Perceptions of harm of the products were 

measured on a Likert-type scale of 1 to 5, with higher values indicating greater agreement.  

 The Mann-Whitney U was used to determine whether significant differences were present 

between two groups when comparing distributions of survey responses for ordinal Likert-type 

survey questions. However, for ease of reader comprehension, means and standard deviations of 

survey responses were derived from t-tests and displayed in Tables 2-3 along with appropriate p-

values from the Mann-Whitney U results.  

Results 

As shown in Table 1, participants (N = 498) ranged from 45 to 81 years old (M = 57.1, 

SD = 7.3). The age that participants started smoking regularly ranged from eight to 45 years old 

(M = 18.8, SD = 5.4). Over half of current smokers (59.6%, n = 297) had used e-cigarettes at 

least once, 21.7% (n = 108) used within the last 30 days, and 14.3% (n = 71) used within the last 

seven days. Of the 201 smokers who had never tried e-cigarettes, 34.8% (n = 70) reported that 
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they intended to try e-cigarettes within the next six months. When asked whether they “would 

like to quit smoking conventional cigarettes,” 74.9% (n = 329) said yes; 57.8% (n = 288) were 

seriously considering quitting within the next six months; and only 22.1% (n = 110) were 

planning to quit within the next 30 days.  

The majority of participants (76.5%, n = 322) indicated that they agree with the statement 

“e-cigarettes help people quit smoking cigarettes,” over half (52.7%, n = 236) have considered 

using e-cigarettes to quit smoking conventional cigarettes, and 31.9% (n = 143) have already 

used them for that purpose. While 80.6% (n = 304) agreed “friends think it is okay to use e-

cigarettes,” only 41.9% (n = 190) agreed “friends think it is okay to use [conventional] 

cigarettes.” Similarly, 61.8% (n = 308) agreed “family thinks it is okay to use e-cigarettes,” 

while only 27.5% (n = 137) agreed “family thinks it is okay to use [conventional] cigarettes.” In 

addition, 62.4% (n = 256) believed that “‘smoke’ from e-cigarettes is just water” and 68.2% (n = 

268) believed that e-cigarettes were “addictive.”  

Tables 2-4 present data on smokers’ attitudes and beliefs about tobacco products and 

their perceptions of harm for both e-cigarettes and conventional cigarettes. As shown in Table 2, 

when the distributions of survey responses were compared between smokers who in the last 30 

days were current e-cigarette users (n = 108) and non-users (n = 390), the two groups differed 

significantly on 14 statements. Current e-cigarette users agreed more than non-users that e-

cigarettes: help you quit using cigarettes (p < .001); feel cleaner than smoking [cigarettes] (p < 

.001); are futuristic (p = .001); are safer than conventional cigarettes (p = .002); do not contain 

tar (p = .008); flavors are important to me (p < .001); and flavored e-cigarettes are better than 

non-flavored to help quit [conventional] cigarettes (p = .005). When compared to non-users, 

current e-cigarette users believed more strongly that both friends and family think it is okay to 
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use e-cigarettes (p = .010, p = .007); it is okay to use e-cigarettes in the house (p = .004); and e-

cigarettes should be allowed indoors (p = .011) and outdoors (p = .043). Non-users believed 

more strongly than current e-cigarette users that cigarettes are cheaper than e-cigarettes (p = 

.012) and e-cigarette vapor is dangerous to children (p < .001).  

As shown in Table 3, distributions of survey responses between conventional cigarette 

smokers who were seriously considering quitting smoking within six months (n = 288) and not 

considering quitting (n = 210) were significantly different for seven statements. Those seriously 

considering quitting smoking agreed more strongly that: e-cigarettes help you quit using 

[conventional] cigarettes (p = .044); e-cigarette flavors are important to me (p = .023); and 

[conventional] cigarettes are harmful to self (p < .001) and to others (p < .001). Smokers not 

seriously considering quitting smoking believed more strongly that: friends think it is okay to use 

cigarettes (p < .001); family think it is okay to use cigarettes (p < .001); and cigarettes are easier 

to get than e-cigarettes (p = .035).  

Among conventional cigarette smokers who had never tried e-cigarettes, intent to try e-

cigarettes for the first time in the next six months (n = 243) was significantly associated with 

several attitudes and beliefs (see Table 4). A positive Spearman’s rho correlation coefficient 

indicates that increasing likelihood of trying e-cigarettes was significantly associated with 

stronger agreement that: e-cigarettes are safer than [conventional cigarettes] (ρ = .408, p < .001); 

flavors are important to me (ρ = .383, p < .001); friends think it is okay to use e-cigarettes (ρ = 

.518, p < .001); family think it is okay to use e-cigarettes (ρ = .416, p = .001), e-cigarettes help 

you quit using cigarettes (ρ = .272, p < .001); e-cigarettes are not addictive (ρ = .255, p = .001); 

smoke from e-cigarettes is just water (ρ = .275, p < .001); and using e-cigarettes feels cleaner 

than smoking (ρ = .309, p < .001). As respondents’ perception of e-cigarettes as harmful to self 
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and others increased, their likelihood of trying e-cigarettes for the first time in the next six 

months decreased (ρ = - .315, p < .001; ρ = - .204, p = .001, respectively). 

Discussion  

The findings from this study add to the limited literature on older smokers’ attitudes, 

beliefs, and perceptions about e-cigarette use and how these beliefs are associated with tobacco 

product use (i.e., conventional cigarettes and e-cigarettes). There are several important findings 

from this study: most older smokers want to quit conventional cigarettes, believe e-cigarettes are 

an effective smoking cessation tool and are healthier than conventional cigarettes, and many are 

using e-cigarettes. In addition, older smokers’ perception of social acceptability can influence 

their decisions to start and maintain conventional cigarette and e-cigarette use. 

The findings from this study suggest the majority of older smokers want to quit 

conventional cigarettes, are seriously considering quitting in the next six months, and about 20% 

plan to quit within the next 30 days. Meanwhile, almost 80% of older smokers have experienced 

“failure” with at least one attempt at cessation. Those intending to quit smoking were more likely 

to believe that cigarettes are harmful to themselves and to others, while smokers not intending to 

quit were more likely to believe that friends and family think it is “okay to use cigarettes.” These 

findings support Young et al. (2010) that a belief in harm to self and others is a motivator to quit 

smoking, while the experience of social acceptance of smoking cigarettes is a motivator to 

continue smoking. In addition, Pepper and colleagues (2014) found that a common reason for e-

cigarette use was the influence of friends and family members, and the perception of social 

acceptability of e-cigarettes can influence both initiation and continued use of the product. 

Findings from this study confirm that the perception of social acceptability is important for older 

smokers and has the potential to influence their cigarette and e-cigarette use patterns.  
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In this study, 60% of older smokers had tried e-cigarettes and 22% were currently using 

e-cigarettes. In addition, of those who had never tried e-cigarettes, 35% intended to try them for 

the first time within the next six months. These findings support Grana, Popova, and Ling 

(2014b), who found that dual use of conventional cigarettes and e-cigarettes occurs among a 

significant proportion of tobacco users. Our findings support the range found in a previous study 

where dual use for older adults was 21 to 34% (Finney Rutten et al., 2015). Dual use of products 

is concerning because it can discourage cessation and contribute further to nicotine addiction by 

allowing smokers to use e-cigarettes to avoid smoke-free air restrictions and to be exposed to 

additional nicotine (Benowitz & Fraiman, 2017). 

 Our findings suggest that smokers who intend to try e-cigarettes believe that e-cigarettes 

are safer, more socially acceptable, healthier and less addictive than cigarettes, and that the vapor 

from e-cigarettes is “just water.” In addition, current e-cigarette users believed that e-cigarettes 

are an effective smoking cessation tool and are safer and cleaner than conventional cigarettes. 

These findings support previous research that found common reasons for e-cigarette use include 

the belief they are less harmful than conventional cigarettes and that they can be used to help quit 

smoking (Finney Rutten et al., 2015; Rass Pacek, Johnson, & Johnson, 2015). Pearson and 

colleagues (2012) found that dual use was popular because e-cigarettes are perceived as 

convenient, cheaper, and as not emitting second-hand smoke. Interestingly, though most older 

smokers in the present study believed e-cigarettes are safer and less harmful than cigarettes, they 

did not believe that e-cigarettes should be advertised as a “healthier way to smoke.” This finding 

supports two studies that showed many adult smokers are skeptical and uncertain about their 

perceptions of benefits, risk, and harm related to e-cigarettes (Cataldo et al., 2015; Coleman et 

al., 2016). The findings from this study suggest that older smokers who are not currently using e-
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cigarettes believe that e-cigarette vapor is dangerous to children; as with conventional smoking, 

the perception of danger to children effectively discourages the use of tobacco products (Finney 

Rutten et al., 2015; Rass et al., 2015).   

Of concern, almost half of e-cigarette users indicated that they wanted to quit e-

cigarettes; however, 17% were continuing to use e-cigarettes because “it was too hard to quit 

them.” Since smokers who are considering trying e-cigarettes for the first time tend to believe 

that e-cigarettes are socially acceptable, effective as a cessation tool, safer than conventional 

cigarettes, and are not addictive, it is imperative to educate the public about the risks of harm and 

addiction related to e-cigarettes (Grana et al., 2014a). A meta-analysis of 20 studies showed that 

use of e-cigarettes was associated with significantly lower odds of cessation than nicotine-

replacement therapy or no cessation tool, and for the majority of smokers, the use of e-cigarettes 

actually lowers the chance of successfully quitting (Kalkhoran & Glantz, 2016; Yeh, Bullen, & 

Glantz, 2016). Education needs to include all of the risks inherent to e-cigarettes: they are 

addictive, not proven as an effective cessation tool, and they contain known and unknown toxins 

(Grana et al., 2014a; Kalkhoran & Glantz, 2016). 

This research contributes to the evidence needed to guide regulatory policy. As of May 

2016, the Food and Drug Administration (FDA) extended its authority to include e-cigarettes 

within the definition of a tobacco product (Jamal et al., 2016). Because manufacturing, 

marketing, and sales of tobacco products will be affected by this change, it is currently unknown 

how this will affect older adults’ perceptions of the benefits and risks of e-cigarettes and in turn 

influence their tobacco product use behaviors (Jamal et al., 2016). Since findings from this study 

show the perception of social acceptability can influence tobacco product use patterns, it is 
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especially important to consider how regulations on e-cigarette use in clean air environments can 

affect smokers’ perceptions of social acceptability (Grana et al., 2014a).  

Nursing Implications 

Among older smokers, their decision to quit and confidence in their ability to do so are 

influenced by advice from their healthcare providers (Dawel & Anstey, 2011). Nurses need to 

know that the myth that older smokers have “given up” and no longer want to quit is false; most 

older smokers want to quit smoking and need to be told that they can (Cataldo, 2007). Nurses 

need to be aware of the potential dangers of e-cigarettes and provide evidence-based education 

about the safety and lack of efficacy of e-cigarettes as a cessation tool. Older smokers should be 

counseled on options for smoking cessation, starting with evidence-based FDA-approved 

smoking cessation tools and pharmacotherapy (Rigotti & Kalkhoran, 2016). During patient 

education, nurses should discuss the harm of dual use and emphasize that even low-dose tobacco 

smoke exposure can contribute to ischemic heart disease (Law & Wald, 2003). Many smokers 

are unaware of e-cigarette ingredients and health effects but express interest in learning more, so 

nurses should be prepared to educate and support older smokes (Coleman et al., 2016). Nurses 

need to incorporate behavioral support, an evidence-based intervention, into their treatment of 

patients with nicotine addiction. The combination of prescription medications and behavioral 

counseling predicts cessation success; providing these facts to older adults may help increase 

their confidence in their ability to quit smoking (Dawel & Anstey, 2011; Stead & Lancaster, 

2012; Yeh et al., 2016). Findings from this study can contribute to the evidence needed to help 

guide nurses and other clinicians in the provision of population-specific patient education, along 

with individualized smoking cessation treatment.  
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Limitations 

 Though the cross-sectional design offers valuable information about associations between 

different variables, it cannot prove causation. As with most survey-based studies, there was 

potential for self-selection bias because participants chose whether or not to participate, and the 

design does not allow for a comparison of the group included in the study with the group who 

refused participation. Because of the length of the survey and the repetitive nature of some items, 

respondent fatigue could have been responsible for some inconsistent responses. Repetition in 

survey questions was necessary because TABS investigated several products, not just 

conventional cigarettes and e-cigarettes. All survey responses were self-report and because of 

cost limitations, biomarkers such as cotinine were not used to validate product use. Finally, 

though the sample size was large, missing responses were filtered out during data analysis, which 

created a minimal reduction in the sample size for some analyses. Some survey questions 

included a “don’t know” option, and these survey responses were also filtered out during data 

analyses (valid percentages were used for descriptive purposes).  

Future Research 

Further research is needed to study this vulnerable population, contribute to the existing 

evidence, and help inform comprehensive population-level interventions (Hu et al., 2016). 

Further research is needed to contribute to the limited evidence of e-cigarettes’ potential 

effectiveness as a smoking cessation tool for older adults who want to quit or reduce smoking 

conventional cigarettes. In addition, it is necessary to continue investigating the safety and long-

term health effects of e-cigarettes, as well as determine thresholds for toxic substances found in 

e-cigarettes. Both qualitative and quantitative studies are needed to provide evidence to support 

further public policy changes and improvements in nursing care for older smokers. Longitudinal 
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studies should investigate cessation outcome data and characterize older smokers’ use patterns 

and perception of e-cigarettes over time. Different patterns of e-cigarette use between current and 

former smokers highlight a need for further studies to understand the motivations for the use of 

e-cigarettes and their role in promoting or discouraging cessation (Delnevo et al., 2016; Harrell, 

Simmons, Correa, Padhya, & Brandon, 2014). In conclusion, this study helps establish how 

attitudes and beliefs about tobacco products influence older smokers’ tobacco use patterns and 

how understanding this relationship can inform policy and enhance patient education and care 

for older smokers.  
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Table 1. Sample Characteristics (N = 498) Current Smokers (≥ 45 years) 
 Range M SD 
Age (≥ 45 years) 45-81 57.1 7.3 
Years Smoked 5-60 37.4 9.9 
Age Started 
Smoking 
Regularly 

8-45 18.8 5.4 

 n % 
Gender 
     Female 278 55.8 
     Male 219 44 
     Transgender 1 0.2 
Ethnicity 
     Caucasian/White 415 83.3 
     African American/Black 46 9.2 
     Other/Multiple ethnic groups 37 7.4 
Income 
     ≤ $10,000 36 7.2 
     $11,000-40,000 241 48.5 
     $41,000-70,000 132 26.4 
     $71,000-100,000 45 9 
     > $100,000 44 8.8 
Education 
     Did not complete high school 22 4.4 
     Completed high school/GED 134 26.9 
     Some college 177 35.5 
     Completed college 118 23.7 
     Some graduate school 14 2.8 
     Completed graduate school 33 6.6 
Employment 
     Employed 222 44.6 
     Unemployed 55 11 
     Retired 163 32.7 
     Full-time homemaker 55 11 
     Student 3 0.6 
Cohabitant Smoking Status 
     Subject lives alone 130 26.1 
     Cohabitant does not smoke 190 38.2 
     Cohabitant smokes 174 34.9 
     Cohabitant trying to quit 4 0.8 
Data are presented as mean and standard deviation or %. 
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Table 2. Comparisons of Current  
e-Cigarette Users Within Last 30 Days 
(n=108) and Non-users Within Last 30 Days 
(n=390) 

Current  
e-Cigarette Users  

(n = 108) 
M (SD) 

Not Current  
e-Cigarette Users  

(n = 390) 
M (SD) 

p-value from 
Mann-Whitney U 

Attitudes and Beliefs (Likert Scale 1 to 4)* 
Okay to use e-cigarettes in the house 3.3 (.8) 3.0 (.9) .004 
Smoke from e-cigarettes is just water 2.9 (.9) 2.8 (.9) .160 
E-cigarettes don’t contain tar 3.2 (.8) 2.9 (.8) .008 
Cigarettes are easier to get than e-cigarettes 2.6 (.9) 2.7 (.9) .075 
Cigarettes are cheaper than e-cigarettes 2.4 (1.0) 2.7 (.9) .012 
E-cigarettes aren’t addictive 2.3 (.8) 2.2 (.8) .396 
E-cigarettes aren’t a tobacco product 2.6 (.9) 2.5 (.9) .241 
E-cigarette vapor is dangerous to children 2.4 (1.0) 2.8 (.9) <.001 
E-cigarettes should be allowed outdoors 3.4 (.7) 3.2 (.8) .043 
People use e-cigarettes to get the same buzz 
that they get from cigarettes 

2.8 (.9) 2.7 (.9) .221 

E-cigarettes don’t produce smoke 2.9 (1.0) 2.9 (.9) .282 
E-cigarettes help you quit using cigarettes 3.2 (.7) 2.9 (.9) <.001 
E-cigarettes should be allowed indoors 2.9 (1.0) 2.6 (1.0) .011 
Using e-cigarettes feels cleaner than smoking 3.5 (.6) 3.1 (.8) <.001 
E-cigarettes are futuristic 3.3 (.7) 3.0 (.8) .001 
E-cigarettes are safer smoking 3.2 (.8) 2.9 (.9) .002 
Flavored e-cigarettes are better for helping 
quit cigarettes than non-flavored e-cigarettes 

2.7 (.9) 2.4 (.9) .005 

E-cigarette flavors are important to me 2.5 (1.1) 1.8 (.9) <.001 
Friends think it is okay to use e-cigarettes 3.2 (.7) 2.9 (.8) .010 
Friends think it is okay to use cigarettes 2.3 (.8) 2.3 (.9) .745 
Family think it is okay to use e-cigarettes 2.8 (.7) 2.5 (.9) .007 
Family think it is okay to use cigarettes 2.0 (.8) 2.0 (.8) .897 
Perceptions of Harm (Likert Scale 1 to 5)** 
How harmful are e-cigarettes to self 2.4 (1.0) 2.6 (1.1) .075 
How harmful are cigarettes to self 4.4 (.8) 4.3 (.9) .072 
How harmful are e-cigarettes to others 1.8 (1.1) 1.9 (1.2) .502 
How harmful are cigarettes to others 3.8 (1.1) 3.6 (1.2) .204 

 
Significant p-values (α < .05) are bolded. Higher means correspond with greater agreement with the statements 
(attitudes, beliefs, perceptions of harm). 
*Attitudes and beliefs: Likert-type scale 1 to 4 (1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly agree) 
**Perceptions of harm: Likert-type scale 1 to 5 (1 = not at all harmful, 2 = slightly harmful, 3 = moderately harmful, 
4 = quite harmful, 5 = extremely harmful) 
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Table 3. Comparisons of Smokers Seriously 
Considering Quitting Smoking (n = 288) 
and Not Considering Quitting Smoking (n = 
210) Within the Next Six Months 

Considering 
Quitting 
Smoking  
(n = 288) 
M (SD) 

Not Considering 
Quitting Smoking  

(n = 210) 
M (SD) 

p-value from 
Mann-Whitney U 

Attitudes and Beliefs (Likert Scale 1 to 4)* 
Okay to use e-cigarettes in the house 3.0 (.8) 3.1 (.9) .305 
Smoke from e-cigarettes is just water 2.8 (.9) 2.8 (.9) .489 
E-cigarettes don’t contain tar 3.0 (.8) 3.0 (.9) .853 
Cigarettes are easier to get than e-cigarettes 2.6 (.9) 2.8 (.9) .035 
Cigarettes are cheaper than e-cigarettes 2.5 (.9) 2.6 (1.0) .278 
E-cigarettes aren’t addictive 2.2 (.8) 2.3 (.8) .713 
E-cigarettes aren’t a tobacco product 2.5 (.9) 2.5 (.9) .900 
E-cigarette vapor is dangerous to children 2.8 (1.0) 2.7 (.9) .512 
E-cigarettes should be allowed outdoors 3.2 (.8) 3.3 (.7) .387 
People use e-cigarettes to get the same buzz 
that they get from cigarettes 

2.7 (.9) 2.8 (.8) .874 

E-cigarettes don’t produce smoke 2.9 (.9) 2.9 (.9) .943 
E-cigarettes help you quit using cigarettes 3.0 (.8) 2.9 (.8) .044 
E-cigarettes should be allowed indoors 2.6 (1.0) 2.7 (1.0) .140 
Using e-cigarettes feels cleaner than smoking 3.2 (.8) 3.1 (.7) .305 
E-cigarettes are futuristic 3.0 (.8) 3.1 (.8) .929 
E-cigarettes are safer smoking 3.1 (.8) 2.9 (1.0) .058 
Flavored e-cigarettes are better for helping 
quit cigarettes than non-flavored e-cigarettes 

2.6 (.9) 2.4 (.9) .260 

E-cigarette flavors are important to me 2.1 (1.0) 1.9 (.9) .023 
Friends think it is okay to use e-cigarettes 3.0 (.7) 2.9 (.8) .164 
Friends think it is okay to use cigarettes 2.1 (.9) 2.5 (.8) <.001 
Family think it is okay to use e-cigarettes 2.6 (.9) 2.6 (.8) .754 
Family think it is okay to use cigarettes 1.9 (.8) 2.1 (.8) <.001 
Perceptions of Harm (Likert Scale 1 to 5)** 
How harmful are e-cigarettes to self 2.6 (1.1) 2.4 (1.1) .054 
How harmful are cigarettes to self 4.5 (.7) 4.0 (.9) <.001 
How harmful are e-cigarettes to others 1.9 (1.2) 1.8 (1.1) .156 
How harmful are cigarettes to others 3.9 (1.1) 3.3 (1.2) <.001 

 
Significant p-values (α < .05) are bolded. Higher means correspond with greater agreement with the statements 
(attitudes, beliefs, perceptions of harm). 
*Attitudes and beliefs: Likert-type scale 1 to 4 (1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly agree) 
**Perceptions of harm: Likert-type scale 1 to 5 (1 = not at all harmful, 2 = slightly harmful, 3 = moderately harmful, 
4 = quite harmful, 5 = extremely harmful) 
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Table 4. Likelihood of Trying e-Cigarettes 
for the First Time Within Six Months* 
Correlated with Attitudes and Beliefs and 
Perceptions of Harm (n = 243) 

Spearman Rho 
Correlation 

Coefficient (ρ) 

p-value 

Attitudes and Beliefs (Likert Scale 1 to 4)** 
Okay to use e-cigarettes in the house .278 <.001 
Smoke from e-cigarettes is just water .275 <.001 
E-cigarettes don’t contain tar .382 <.001 
Cigarettes are easier to get than e-cigarettes - .034 .641 
Cigarettes are cheaper than e-cigarettes .027 .728 
E-cigarettes aren’t addictive .255 .001 
E-cigarettes aren’t a tobacco product .140 .057 
E-cigarette vapor is dangerous to children - .094 .246 
E-cigarettes should be allowed outdoors .243 .001 
People use e-cigarettes to get the same buzz 
that they get from cigarettes 

- .091 .225 

E-cigarettes don’t produce smoke .263 <.001 
E-cigarettes help you quit using cigarettes .272 <.001 
E-cigarettes should be allowed indoors .246 <.001 
Using e-cigarettes feels cleaner than smoking .309 <.001 
E-cigarettes are futuristic .287 <.001 
E-cigarettes are safer smoking .408 <.001 
Flavored e-cigarettes are better for helping quit 
cigarettes than non-flavored e-cigarettes 

.170 .044 

E-cigarette flavors are important to me .383 <.001 
Friends think it is okay to use e-cigarettes .518 <.001 
Friends think it is okay to use cigarettes .060 .385 
Family think it is okay to use e-cigarettes .416 <.001 
Family think it is okay to use cigarettes .048 .458 
Perceptions of Harm (Likert Scale 1 to 5)*** 
How harmful are e-cigarettes to self - .315 <.001 
How harmful are cigarettes to self .054 .406 
How harmful are e-cigarettes to others - .204 .001 
How harmful are cigarettes to others .012 .850 

 
Moderate correlation coefficients (ρ ≥ .250) and significant p-values (α < .05) are bolded. 
*Likelihood of trying e-cigarettes for the first time (2 = very unlikely, 3 = somewhat unlikely, 4 = somewhat likely, 
5 = very likely)  
**Attitudes and beliefs: Likert-type scale 1 to 4 (1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly agree) 
***Perceptions of harm: Likert-type scale 1 to 5 (1 = not at all harmful, 2 = slightly harmful, 3 = moderately 
harmful, 4 = quite harmful, 5 = extremely harmful) 
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Figure 1. Tobacco Consumer Decision-Making Model (TCDMM). This figure illustrates the 
theoretical framework. 
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