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Abstract

Objectives—Very few studies have evaluated perceptions of electronic nicotine delivery systems 

(ENDS) among smokers with mental illness. This study assessed expectancies about the effects of 

smoking combustible cigarettes or using ENDS among current smokers with and without severe 

psychological distress (SPD).

Methods—We used a crowdsourcing system to survey 268 smokers on their expectancies for the 

effects of combustible cigarettes and ENDS. Positive expectancies assessed included negative 

affect reduction, stimulation, positive social effects and weight control, and negative expectancies 

included negative physical effects, negative psychosocial effects and future health concerns.

Results—Smokers with SPD had higher positive expectancies for weight control and social 

effects of both products compared to those without such distress, and higher expectancies for 

stimulation from combustible cigarettes compared to ENDS. All participants had significantly 

lower negative expectancies for ENDS compared to combustible cigarettes, with no significant 

differences between the groups.

Conclusions—Smokers with SPD may be more vulnerable toward ENDS use, as they are for 

combustible cigarette use, due to greater positive expectancies of the products. Challenging 

positive expectancies may increase the efficacy of tobacco control efforts in this vulnerable 

population.
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INTRODUCTION

Combustible cigarette smoking continues to decline in the U.S., however the use of 

electronic nicotine delivery systems (ENDS), is steadily increasing.1 While ENDS may 

expose users to lower levels of toxicants than combustible cigarettes, their long-term health 

effects remain unknown.2,3 The Food and Drug Administration (FDA) recently deemed 

ENDS subject to regulation under the Family Smoking Prevention and Tobacco Control 

Act.4 As such, assessment of factors affecting ENDS use, especially among vulnerable 

populations, will aid in future regulatory decisions. Individuals with severe psychological 

distress (SPD) may be particularly prone to ENDS use. People with SPD have higher rates 

of nicotine dependence and lower quit rates than those without SPD,6,7 resulting in 

significant smoking related morbidity and mortality. 8,9 Initial reports also indicate that 

ENDS use is disproportionately high among people with mental illness,10,11 but reasons for 

the high rates of ENDS use are unknown.

Smoking expectancies, or positive and negative beliefs about the anticipated effects of 

smoking, are associated with cigarette use among people with and without mental 

illness.12–17 Compared to smokers without mental illness, those with mental illness endorse 

greater positive smoking expectancies (ie, boredom reduction, stimulation, taste or sensory 

pleasure from handling cigarettes), and particularly the belief that smoking will reduce 

negative affect18–21 and help them to cope with social situations.16 Positive and negative 

expectancies for ENDS are lower than for combustible cigarettes in the general population. 

Specifically, ENDS are rated as less toxic and addictive, and more socially acceptable than 

combustible cigarettes, but also as less effective for negative affect reduction, weight control 

and stimulation.22–26 Similar to combustible cigarettes, greater positive expectancies for 

ENDS have been associated with an increased likelihood of future ENDS use, and greater 

negative expectancies with a decreased likelihood of future use.25 However, expectancies for 

ENDS among individuals with SPD are largely unknown.

Comparing expectancies for combustible cigarettes versus ENDS in smokers with and 

without SPD may illuminate reasons for differential rates of nicotine and tobacco use by 

these populations, and may inform cessation interventions or public health efforts. 

Therefore, we compared combustible and ENDs expectancies among smokers with SPD and 

controls without SPD. We hypothesized that smokers with SPD would rate negative affect 

reduction expectancies higher than controls for both combustible cigarettes and ENDS. We 

also hypothesized that both groups would have lower health concern expectancies for ENDS 

than for combustible cigarettes.
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METHODS

Participants

Participants were recruited through Amazon.com’s Mechanical Turk (mTurk), a validated 

crowdsourcing system.27,28 Eligible participants were ≥ 18, resided in the United States, had 

smoked ≥ 5 cigarettes per day for ≥ one year, and had ≥ 80% approval rating on previously 

submitted mTurk tasks. SPD was prospectively determined with the Kessler 6 (K6) 

Questionnaire, a validated measure of non-specific, self-perceived psychological distress 

over the past 30 days. We used the standard cutoff score of ≥ 135 to indicate significant 

distress.

Procedures

Participants were recruited in March of 2015. After confirming informed consent, 

participants completed a brief eligibility screening, including the Kessler K6, to identify 

smokers with SPD and controls. The survey was designed to close once 300 participants 

were enrolled (150 SPD, 150 CON). However, due to a technical problem, enrollment was 

closed early; therefore the total sample size was 268 (135 with SPD, 133 controls). 

Participants were ineligible if they failed to meet one of the eligibility criteria listed above, 

when one of the groups filled, or if they chose to terminate participation during the screen.

Eligible participants completed a battery of questionnaires (below) and were compensated 

$2.00 through mTurk. To ensure participant attention, a simple mathematical question was 

embedded within the survey. Data from participants who failed the question were excluded.

Measures

Demographics and smoking history were assessed using clinic-derived measures. The 

Fagerström Test for Nicotine Dependence (FTND) 29 was administered to evaluate severity 

of nicotine dependence. To assess other tobacco product use, participants were asked “Have 

you ever used electronic cigarettes (e-cigarettes)?” Expectancies for combustible cigarettes 

and ENDS were measured using brief versions of the Smoking Effects Questionnaire (SEQ; 

ESEQ),30 which included the 7 items that loaded most highly on each of the subscales that 

comprise 2 higher-order factors (Positive and Negative Expectancies).30 The 4 Positive 

Expectancy items came from the Negative Affect Reduction Scale (“Smoking an [electronic] 

cigarette would help me when I am uptight, nervous or tense”), the Stimulation Scale 

(“Smoking an [electronic] cigarette would keep me from slowing down”), the Positive Social 

Effects Scale (“Smoking an [electronic] cigarette would give me something to do with my 

hands in a group”), and the Weight Control Scale (“Smoking an [electronic] cigarette would 

help me lose weight”). The 3 Negative Expectancy items came from the Negative Physical 

Effects Scale (“Smoking an [electronic] cigarette would make me feel weaker physically”), 

the Negative Psychosocial Effects Scale (“Smoking an [electronic] cigarette would make my 

family or friends respect me less”), and the Future Health Concerns Scale (“Smoking an 

[electronic] cigarette would make me worry about getting cancer”). Participants rated the 

importance of each expectancy item on 0–3 scales (0 = “False, the statement does not apply 

to me,” 1 = “True, the statement does apply to me, and it is hardly at all important,” 2 = 
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“True, the statement does apply to me, and it is moderately important,” 3 = “True, the 

statement does apply to me, and it is very important”).

Data Analysis

Group comparisons on demographics and smoking history were conducted using t-tests and 

chi-square tests. Groups and products (cigarettes versus ENDS) were compared on the 2 

higher-order factors (ie, positive vs. negative) using 2 × 2 Analysis of Covariance tests 

(ANCOVAs), with Group (control, SPD) as the between-groups factor and Product 

(combustible cigarette, ENDS) as the within-subjects factor. The same approach was used to 

compare ratings on each specific expectancy item. Number of cigarettes per day was 

covaried because the groups differed significantly on this variable and it is known to affect 

smoking expectancies.30 Prior ENDS use was also covaried as experience with the products 

may have influenced expectancy ratings. As exploratory analyses, we also compared groups 

for overall positive and negative expectancies based on whether or not they had any prior 

ENDS use. Differences were considered significant when p < .05. Analyses were conducted 

with SPSS version 22 (IBM).

RESULTS

Sample Characteristics

Participants were 31.7 ± 9.8 years old, 54.5% were male, 81.3% were white, and they 

smoked 11.8 ± 6.8 cigarettes per day (CPD). Participants with SPD were younger, more 

likely to be non-white, and smoked fewer CPD than the control group (see Table 1). Overall, 

65.5% of participants reported prior ENDS use (NS). Internal consistency of the positive and 

negative SEQ-brief and ESEQ-brief scales ranged from Cronbach’s alphas of 0.53 – 0.60 

and 0.57 – 0.68, respectively, which is acceptable given the broad range of effects that these 

combined scales measure.

Positive and Negative Smoking Expectancies

Overall, participants with SPD had higher positive expectancies for both combustible 

cigarettes and ENDS than the control group (p < .01). Specifically, the SPD group had 

higher expectancy ratings on the Positive Social Effects (p = .01) and Weight Control items 

(p = .01) for both cigarettes and ENDS compared to the control group (Figure 1, top). In 

addition, the SPD group had higher expectancy ratings than the control group on the 

Stimulation item for combustible cigarettes (p < .01), but the groups did not differ on 

Stimulation ratings for ENDS (Figure 1, top).

Overall, both groups had higher negative expectancies for combustible cigarettes than for 

ENDS (p < .01). Specifically, both groups reported higher expectancy ratings on the 

Physical Effects, Negative Psychosocial Effects and Future Health Concerns items for 

combustible cigarettes compared to ENDS (p’s < .01) (Figure 2, bottom).

Composite Smoking Expectancies as a Function of Prior ENDs Use

Among participants with prior ENDS experience, the SPD group had higher overall positive 

expectancies than the control group for both products (F (1, 172) = 3.29, p < .05), and both 

Miller et al. Page 4

Tob Regul Sci. Author manuscript; available in PMC 2018 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



groups had higher overall negative expectancies for combustible cigarettes than for ENDS (F 

(1, 172) = 48.27, p < .01).

Likewise, among participants without prior ENDS experience, the SPD group had higher 

overall positive expectancies than the controls for both products (F (1, 89) = 13.98, p < .0). 

Both groups had higher overall positive expectancies for ENDS than for cigarettes (F (1, 89) 

= 16.98, p < .01), and higher negative expectancies for combustible cigarettes than ENDS (F 

(1, 89) = 9.48, p < .01).

DISCUSSION

Consistent with our hypothesis and studies in the general population, both individuals with 

and without SPD reported lower negative expectancies (specifically, were less concerned 

about Negative Physical Effects, Negative Psychosocial Effects, and Future Health 

Concerns) for ENDS compared to combustible cigarettes.23–25 These results were 

uninfluenced by whether or not they had prior ENDS use. The perception of reduced risks of 

ENDS may be a result of the aggressive advertising of these products.31,32 One study, for 

example, found that 95% of branded ENDS websites made health claims, and 64% had a 

smoking cessation related claim.33 Although research suggests that ENDS may be less 

harmful than combustible cigarettes, little is known about the health effects of extended 

use. 2,34

Individuals with SPD were as concerned as smokers without SPD about the negative effects 

of cigarettes and ENDS. Similarities between smokers with and without psychiatric 

disorders on negative expectancies for combustible cigarettes have been reported in the 

past, 16,18,20–21 and suggest that messages regarding the harms of tobacco products are wide 

reaching. However, the SPD group had greater expectancies that both cigarettes and ENDS 

would help with weight control and positive social interactions, and that combustible 

cigarettes would have stronger stimulating effects, than the control group. Individuals with 

mental illness generally have higher positive smoking expectancies than those without 

mental illness, and these expectancies have been associated with persistent smoking.17–18,21 

Contrary to our hypothesis and previous research, the SPD group did not endorse higher 

Negative Affect Reduction expectancies than Controls for either product. Negative affect 

reduction was rated as the most important expectancy across groups and products, as has 

been shown in other clinical samples.16

We also looked at differences in expectancies as a function of prior ENDS use. There were 

no differences in positive expectancies of combustible cigarettes and ENDS among 

individuals with prior ENDS use, however individuals without prior ENDS use had higher 

positive expectancies for combustible cigarette than for ENDS. Whether positive 

expectancies promoted ENDS use or changed as a function of use remains an empirical 

question. However, there is some evidence that positive ENDS expectancies are associated 

with sustained ENDS use, and these individuals may be the subset who transition from 

combustible cigarettes to ENDS.35
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Several study limitations should be noted. First, the use of mTurk resulted in a sample with 

low minority representation. Additionally, we limited the study to current smokers, as 

research shows that they are significantly more likely to use ENDS than nonsmokers.1 

Several strengths should also be noted. We prospectively identified SPD and Control 

smokers using an established criterion during screening, ensuring comparable group sizes 

and limiting biases in group determination.5 In addition, the online crowdsourcing system 

increased geographic representation among our sample.

This study adds to the emerging evidence that smokers perceive ENDS to be of lower risk 

than combustible cigarettes, and those with mental illness have higher positive expectancies 

regarding nicotine and tobacco products than those without mental illness. Modifying 

positive smoking expectancies for both cigarettes and ENDS (eg, challenging overly positive 

beliefs of smoking) and assessing associations between ENDS expectancies and uptake may 

increase the efficacy of smoking cessation and public health interventions aimed at reducing 

product use.

IMPLICATIONS FOR TOBACCO REGULATION

As the FDA develops regulations related to sale and advertising of ENDS, it is important to 

consider the implications for vulnerable populations. Similar to combustible cigarettes, 

smokers with mental illness have higher positive expectancies for the effects of ENDS. 

Efforts are needed to ensure that accurate messaging regarding the effects of these products 

will reach those most burdened by nicotine addiction.
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Figure 1. 
Positive (top) and negative (bottom) smoking expectancy scores (scale range 0–3) in 

smokers with severe psychological distress (SPD) (solid bars) and controls (light bars) for 

combustible cigarettes and electronic nicotine delivery systems (ENDS). Bars represent 

individual item scores (M ± SEM) (* p < .05, **p < .01). For Stimulation (F (1, 255) = 5.35, 

p = .02), the SPD group endorsed higher expectancies than the Control group for 

combustible cigarettes but not ENDS (p < .01). For Positive Social Effects (F (1, 255) = 

6.19, p = .01) and Weight Control (F (1, 255) = 6.53, p = .01), the SPD group endorsed 

higher expectancies for both products. For Negative Physical Effects (F (1, 255) = 12.01, p 

< .01), Negative Psychosocial Effects (F (1, 255) = 13.98, p < .01), and Future Health 

Concerns (F (1, 255) = 15.66, p < .01), both groups endorsed higher expectancies for 

combustible cigarettes compared to ENDS.
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Table 1

Participant Characteristics

Total (N = 268) SPD (N = 133) Control (N = 135) p-valuea

Demographic Characteristics

 Age, yrs 31.7 ± 9.8 30.2 ± 8.4 33.2 ± 10.8 .01

 Less than highschool education (%) 1.5 1.5 1.5 .99

 Male (%) 54.5 50.4 58.5 .18

 White (%) 81.3 72.9 89.6 <.01

Psychiatric Characteristics

 K6 score 10.9 ± 5.8 15.7 ± 2.6 6.1 ± 3.6 <.01

Smoking Characteristics

 Cigarettes per day 11.8 ± 6.8 10.8 ± 5.3 12.8 ± 8.0 .02

 FTND (0–10) 4.2 ± 2.2 4.2 ± 2.1 4.2 ± 2.3 .96

 Prior e-cigarette use (%) 65.5 66.9 64.2 .64

Values represent Mean ± SD unless otherwise indicated.

a
p-values based on independent sample t-tests for continuous variables and chi-square measures for categorical variables.
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