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Abstract

Despite the negative health consequences associated with smoking, most smokers find it difficult 

to quit. This is especially true for smokers with elevated social anxiety. One factor that may play a 

role in maintaining smoking with elevated anxiety is false safety behavior (FSB), behaviors geared 

toward decreasing anxiety short-term but that maintain or increase anxiety long-term. The present 

study tested whether FSB explained the relation of social anxiety severity with smoking among 71 

current smokers. Avoidance-related FSB was the only type of FSB related to cigarettes smoked per 

day (CPD) and it was robustly related to more CPD. Further, social anxiety was related to CPD 

indirectly via FSB-Avoidance. Findings suggest that more frequent use of avoidance behaviors to 

manage anxiety may maintain smoking and may partially explain the high rates of smoking among 

those with elevated social anxiety. Thus, FSB may be a promising target in smoking cessation 

interventions, especially among those with elevated social anxiety.
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Introduction

Cigarette smoking is the leading cause of death and disability in the United States (U.S.), 

contributing to over 440,000 deaths each year (National Center for Health Statistics, 2004). 

Over 40% of the 48 million Americans make a serious cessation attempt each year, but less 

than 5% of them quit (Centers for Disease Control & Prevention, 2002). The health risks of 

smoking increase significantly with duration and amount smoked per day (U.S. Department 

of Health & Human Services, 1988).
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Consistent with the often ‘social nature’ of smoking, social anxiety is positively related to 

poorer smoking outcomes; yet, little attention has been paid to the relation between smoking 

and social anxiety. To illustrate, socially anxious smokers are more likely to be daily 

smokers than less socially anxious smokers (Buckner & Vinci, 2013) and those with social 

anxiety disorder (SAD) demonstrate greater likelihood of nicotine dependence and heavy 

smoking compared to individuals without SAD (Cougle, Zvolensky, Fitch, & Sachs-

Ericsson, 2010). In fact, in the National Epidemiologic Survey on Alcohol and Related 

Conditions, over half of persons with SAD used nicotine and one-third suffer from nicotine 

dependence (Grant et al., 2005). Among treatment-seeking smokers, those with SAD report 

greater nicotine dependence (Piper, Cook, Schlam, Jorenby, & Baker, 2011) and SAD is 

associated with a greater number of failed quit attempts (Cougle et al., 2010). Social anxiety 

appears to be a risk factor for nicotine dependence (Sonntag, Wittchen, Höfler, Kessler, & 

Stein, 2000), although there may also be a reciprocal relation between social anxiety and 

nicotine dependence given that smoking is associated with a greater risk of subsequently 

developing SAD (Mojtabai & Crum, 2013). Notably, even subclinical social anxiety is 

prospectively related to more severe nicotine dependence (Sonntag et al., 2000). Further, 

social anxiety remains related to negative smoking outcomes after controlling for other 

relevant factors (e.g., depression, other anxiety conditions, other substance use disorder; 

Cougle et al., 2010; Sonntag et al., 2000).

Negative affect (NA) and maladaptive attempts to manage NA (e.g., smoking to manage 

affect rather than using more adaptive strategies) appear implicated in this relation. For 

example, among treatment-seeking smokers, social anxiety was robustly related to NA 

reduction expectancies for smoking (Buckner, Zvolensky, Jeffries, & Schmidt, 2014) and 

indirectly related to severity of nicotine dependence via NA reduction expectancies 

(Buckner, Farris, Schmidt, & Zvolensky, 2014). Additionally, social anxiety was related to 

more smoking to cope and greater number of cigarettes than participants estimated they 

would need to smoke to feel comfortable in social situations (N. L. Watson, VanderVeen, 

Cohen, DeMarree, & Morrell, 2012).

False safety behaviors (FSB) are behaviors used to decrease anxiety in response to phobic 

stimuli (i.e., false threats) and are highly utilized by individuals across anxiety conditions 

because they often temporarily alleviate anxiety (e.g., avoiding a situation that engenders 

fear; Schmidt, Buckner, Pusser, Woolaway-Bickel, & Preston, 2012). Yet, repeated use of 

such behaviors can contribute to the maintenance of heightened anxiety symptoms (Hope, 

Durrheim, d’Espaignet, & Dalton, 2006; Salkovskis, Clark, & Hackmann, 1991) due to 

failure to obtain evidence to disconfirm maladaptive beliefs about the actual danger posed by 

phobic stimuli (see Foa & Kozak, 1986). FSB is associated with, but distinct from, other 

anxiety-related constructs (e.g., worry, panic, social anxiety; Buckner, Zvolensky, Ecker, et 

al., 2017). The use of FSB among socially anxious individuals is related to greater anxiety 

(Clark & Wells, 1995; Piccirillo, Dryman, & Heimberg, 2016), poorer performance 

(Piccirillo et al., 2016), less favorable evaluation from others (Piccirillo et al., 2016), less 

desire for future social interaction by others (Piccirillo et al., 2016), and diminished 

treatment effects (Clark & Wells, 1995; Piccirillo et al., 2016). Thus, socially anxious 

smokers may be vulnerable to engaging in maladaptive attempts to manage NA that include, 

but are not limited to, smoking to manage affect. Reliance on such strategies at the exclusion 
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of more adaptive coping strategies may increase their vulnerability to smoking and other 

negative smoking-related outcomes. Although no studies have tested the relation of FSB in 

the social anxiety-smoking link, indirect evidence highlights that FSB may play an 

important role. First, smokers report smoking to cope with NA (e.g., Battista et al., 2008; 

Buckner, Farris, et al., 2014; Leyro, Zvolensky, Vujanovic, & Bernstein, 2008; Zvolensky, 

Bonn-Miller, Bernstein, & Marshall, 2006). Second, FSB is robustly related to other 

substance variables (cannabis-related problems; Buckner, Zvolensky, Businelle, & 

Gallagher, 2017). Third, anxiety symptom severity is indirectly (via FSB frequency) related 

to severity of other substance use outcomes (cannabis problem severity; Buckner, Zvolensky, 

Ecker, et al., 2017).

The current study tested whether FSB would be related to greater smoking among smokers 

generally (regardless of social anxiety). Additionally, we tested whether FSB would be 

related to smoking after controlling for social anxiety, depression, and other relevant 

variables. Finally, we tested whether social anxiety would be indirectly related to greater 

smoking via FSB. Hypotheses were tested in a non-treatment-seeking sample of 

undergraduates given that most smokers do not seek smoking cessation treatment (Fiore et 

al., 1990; Hughes, Marcy, & Naud, 2009) and smoking rates tend to peak at this age 

(Substance Abuse & Mental Health Services Administration, 2017).

Methods

Participants and procedures

Participants were recruited through the psychology participant pool from Louisiana State 

University. Of the 1,059 students who completed study questions, 72 endorsed smoking. Of 

those, 1 was excluded for possibly invalid responses (described below). The final sample of 

71 was predominately female (73.2%), with a mean age of 20.17, and the racial/ethnic 

composition was 2.8% non-Hispanic African American, 2.8% American Indian/Native 

American, 2.8% Asian American, 2.8% Hispanic Caucasian, 87.3% Non-Hispanic 

Caucasian, and 1.4% multiracial. Mean number of cigarettes per day (CPD) was 3.3 (SD = 

4.6); among daily smokers (66.2%), the mean CPD was 5.0 (SD = 4.9). Nearly half (46.5%) 

endorsed past-month cannabis use and 25.4% endorsed clinically elevated social anxiety 

using an empirically supported clinical cut-score (34; Heimberg, Mueller, Holt, Hope, & 

Liebowitz, 1992) on the Social Interaction Anxiety Scale (Mattick & Clarke, 1998).

The current study is a secondary analysis of a larger study on college substance use (e.g., 

Buckner, Lemke, & Walukevich, 2017). The university’s Institutional Review Board 

approved the study and participants provided informed consent prior to data collection. 

Participants completed measures using surveymonkey.com and received research credit for 

study completion.

Measures

The Safety Aid Scale (SAS; Korte & Schmidt, 2014) assessed use of FSB while feeling 

nervous/anxious on a Likert-type scale from 0 (never or rarely) to 4 (almost always). The 

SAS has 6 subscales: FSB-Mental (8 items; e.g., Scanning the situation for an exit; α = .79), 
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FSB-Avoidance (18 items; e.g., Avoiding social situations; α = .93), FSB-Reassurance 

Seeking/Over-preparation/Checking (27 items; e.g., Re-checking already-completed tasks; α 
= .93), FSB-Body Sensations: (13 items; e.g., Avoiding caffeine; α = .82), FSB-Companions 

(7 items; e.g., Relying on a companion for shopping; α = .79), and FSB-Substances (e.g., 

Carrying medications even if you don’t typically use them). The FSB-Substances scale 

typically has 9 items, including 2 concerning smoking. We removed the smoking items to 

prevent overlap with our dependent variable. The SAS also demonstrated acceptable internal 

consistency in prior work (Buckner, Zvolensky, Ecker, et al., 2017; Korte & Schmidt, 2014) 

and in the current sample (α = .97).

Smoking was assessed by asking “Do you smoke tobacco?” (yes or no). Those that endorsed 

smoking were asked, “How many cigarettes do you smoke per day on average?” To assess 

marijuana use frequency, participants were asked “On average, how often have you used 

marijuana in the past month?” with responses ranging from 0 (None) to 10 (21 or more 
times a week; Buckner, Bonn-Miller, Zvolensky, & Schmidt, 2007). To assess drinking 

frequency, participants were asked “How often did you drink during the last month?” 

Participants responded using a scale from 0 (I did not drink at all) to 6 (Once a day or more; 

Collins, Parks, & Marlatt, 1985).

The Social Phobia Scale (SPS) and the Social Interaction Anxiety Scale (SIAS; Mattick & 

Clarke, 1998) were used to assess trait social anxiety. The SPS and the SIAS each consist of 

20 items that assess social anxiety from 0 (not at all) to 4 (extremely). The SPS and SIAS 

are companion measures and when used together, provide a relatively comprehensive 

assessment of social anxiety (e.g., fear of scrutiny in performance situations and anxiety 

related to social interaction in groups). To illustrate, the SPS has participants rate statements 

such as, “I become anxious if I have to write in front of other people,” whereas a statement 

on the SIAS is, “I have difficulty making eye-contact with others.” These measures have 

demonstrated good internal consistency in both community and undergraduate samples and 

have shown to be specific for social anxiety compared with other forms of anxiety (i.e., trait 

anxiety; Brown et al., 1997). The SIAS (α = .95) and the SPS (α = .95) demonstrated 

excellent internal consistencies in the current sample.

The depression subscale of the Inventory of Depression and Anxiety Symptoms (IDAS; D. 

Watson et al., 2007) assessed the degree to which one has experienced depression (e.g., “I 

felt inadequate”) in the past two weeks from 1 (not at all) to 5 (extremely). This scale has 

good psychometric properties (D. Watson et al., 2007). The IDAS demonstrated excellent 

internal consistency in our sample (α = .91).

Four questions from the Infrequency Scale (Chapman & Chapman, 1983) were used to 

identify responders who provided random or grossly invalid responses. As in prior online 

studies (e.g., Cohen, Iglesias, & Minor, 2009), individuals who endorsed three or more items 

would be excluded.

Data analytic strategy

First, bivariate correlations were conducted to examine relations among study variables. 

Second, a hierarchical linear regression model tested the robustness of the relation between 
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FSB and smoking. Predictor variables were: Step 1: gender, cannabis frequency, depression, 

and social anxiety given the relations of these variables to smoking and/or FSB (Buckner & 

Vinci, 2013; Buckner, Zvolensky, Businelle, et al., 2017); and Step 2: FSB (per Cohen & 

Cohen, 1983).

Third, we tested whether social anxiety was indirectly related to CPD via FSB (Figure 1) 

using PROCESS, a conditional process modeling program that utilizes an ordinary least 

squares-based path analytical framework to test for both direct and indirect effects (Hayes, 

2018). All specific and conditional indirect effects were subjected to follow-up bootstrap 

analyses with 10,000 resamples from which a 95% confidence interval (CI) was estimated. 

Although mediational models are ideally tested using prospective data, theoretically driven 

indirect effects models can be tested cross-sectionally to provide an initial test of the nature 

of the relations among variables (Hayes, 2013, 2018).

Analyses were conducted using a continuous measure of social anxiety given that social 

anxiety tends to be on a continuum and individuals scoring higher on this continuum report 

more smoking (e.g., Buckner & Vinci, 2013). To test whether results generalize to those 

with clinically elevated social anxiety, the indirect effects model was also conducted among 

individuals with clinically elevated or high social anxiety group (HSA; n = 24) who scored 

at or above the empirically supported clinical cutoff-scores of 34 for the SIAS and 24 for the 

SPS (Heimberg et al., 1992) compared to participants with normative or lower social anxiety 

(LSA; n = 23) who endorsed below the community sample means (Heimberg et al., 1992).

Results

Descriptive data and correlations

All but one participant (98.6%) reported using FSB to manage anxiety. The mean number of 

FSB used was 43.5 (SD = 18.2; range: 0–80). Bivariate correlations among study variables 

appear in Table 1. Of the FSB types, CPD was significantly correlated only with FSB-

Avoidance. Social anxiety was significantly correlated with CPD and with FSB-Avoidance.

Robustness of the FSB-CPD relation

Results from the hierarchical linear regression testing the robustness of the relation between 

FSB-Avoidance and CPD appear in Table 2. Covariates were not significantly related to 

CPD. Avoidance-related FSB significantly accounted for an additional 5.9% of the variance 

in CPD.

Indirect effects

The full model with social anxiety and FSB-Avoidance1 significantly accounted for the 

variance in CPD, R2 = .11, F(2, 68) = 4.13, p = .020. Regarding direct effects, results of 

bootstrap analyses were consistent with those in Table 1 (social anxiety was related to FSB-

Avoidance and CPD) and Table 2. FSB-Avoidance remained significantly related to CPD 

after accounting for variance attributable to social anxiety (Table 3). The indirect effect of 

1The full model with FSB-Avoidance, social anxiety, and covariates (gender, cannabis frequency, drinking frequency, depression) did 
not significantly predict CPD, R2 = .14, F (6, 64) = 1.67, p = .1422. Thus, the indirect effect model was run without the covariates.
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social anxiety on CPD via avoidance-related FSB was estimated; greater social anxiety 

symptom severity was indirectly related to CPD via avoidance-related FSB, b = 0.03, SE 
= .02, 95% CI [.004, .090].

With social anxiety group status (HSA vs LSA) as the independent variable, the full model 

also significantly accounted for the variance in CPD, R2 = .15, F(2, 46) = 4.12, p = .023. 

Social anxiety group was related to more FSB-Avoidance, b = 1.04, SE = .22, p < .001, 95% 

CI [.60, 1.48], but was no longer related to CPD after accounting for variance attributable to 

FSB-Avoidance, b = 1.01, SE = 1.64, p = .539, 95% CI [−2.29, 4.31]. The indirect effect 

model was significant, b = 1.82, SE = 1.40, 95% CI [.27, 5.36], suggesting that social 

anxiety group was related to CPD indirectly via FSB-Avoidance.

Discussion

This is the first known study to test whether smokers use FSB. Results indicated that nearly 

all smokers use FSB, but they use several different types of FSB, indicating that regardless 

of trait social anxiety levels, smokers overall engage in these maladaptive attempts to 

regulate anxiety. Further, FSB focused on avoidance was robustly related to CPD even after 

controlling for variance attributable to social anxiety, depression, gender, and cannabis use 

frequency (Abelson, 1985). Third, although social anxiety was related to CPD in the entire 

and clinical analogue samples, it was no longer related after accounting for FSB-Avoidance 

and social anxiety was indirectly related to CPD via avoidance-related FSB, suggesting that 

avoidance-related behaviors may play an especially important role in smoking among 

smokers with elevated social anxiety.

That avoidance-related FSB uniquely and robustly related to CPD is consistent with growing 

recognition that avoidance behaviors are robustly related to smoking outcomes (e.g., Farris, 

Zvolensky, & Schmidt, 2015). Avoidance-related FSB may contribute to smoking due to 

tendency to engage in maladaptive attempts to regulate anxiety and associated NA. 

Interestingly, results suggest that other types of FSB were not related to more CPD. 

Although future work is necessary to delineate reasons why avoidance-related FBS were 

related to CPD whereas others were not, it may be that some types of FBS (e.g., FSB-bodily 

sensations) were not related to CPD given the nature of smoking (e.g., physiological effects 

of smoking on bodily sensations).

Findings from our mediational analyses highlight the potentially causal role of avoidance-

related FSB among smokers in smoking with elevated social anxiety (Hayes, 2018). 

Specifically, social anxiety was related to more FSB-avoidance which was related to more 

CPD. The specificity of FSB-avoidance as a putative mediator in the relation of social 

anxiety and smoking may be due in part to the nature of social anxiety itself. Social anxiety 

is characterized by avoidance of anxiety-provoking situations characterized by possible 

scrutiny or endurance of such situations with extreme distress. It may be that those 

individuals who endure anxiety-provoking situations utilize more adaptive strategies to 

manage their anxiety and associcated distress whereas those that engage in more avoidance 

also use other maladaptive strategies such as smoking. This is somewhat consistent with 

findings that more social avoidance (but not social anxiety) is related to increases in craving 
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to smoke following exposure to emotional and substance-related cues (N. L. Watson et al., 

2012) and that social avoidance (but not social anxiety) is robustly linked to other substance-

related problems (Buckner, Heimberg, & Schmidt, 2011).

Findings have clinical implications. Given that nearly all smokers in our study used FSB, 

smokers may benefit from learning more adaptive ways to manage anxiety and associated 

NA. FSB use is malleable (Blakey & Abramowitz, 2016) and may therefore be a promising 

target in smoking cessation interventions, especially among those with elevated anxiety. 

Given that FSB-Avoidance was the only FSB related to CPD, it is noteworthy that cognitive 

behavioral therapies (CBT) result in reduction of avoidance behaviors among individuals 

with social anxiety disorder (e.g., Aderka, McLean, Huppert, Davidson, & Foa, 2013; 

Hedman et al., 2013) and that reductions in avoidance are related to better smoking cessation 

outcomes (Farris et al., 2015). Thus, individuals with or without SAD may benefit from 

specifically targeting avoidance FSB via using CBT strategies during smoking cessation 

treatment.

The present study has several limitations that can inform future directions in this area. First, 

the study was cross-sectional, providing an important first test of these relations (Hayes, 

2013); prospective research will be an important next step. Second, future work could 

benefit from multi-method approaches (e.g., biological verification of smoking). Third, 

participants were primarily White female undergraduates and replication with more diverse 

samples is necessary. Fourth, the sample was comprised of individuals who were not seeking 

smoking cessation treatment and future work is necessary to test whether results generalize 

to smoking cessation patients. Fifth, analyses concerned social anxiety because it is the most 

common anxiety condition among young adults (Kessler et al., 2005) and it is robustly and 

perhaps uniquely related to smoking (Sonntag et al., 2000). However, future work testing 

whether other types of anxiety are indirectly related to smoking via avoidance-related FSB is 

warranted. Further, an important next step will be to further delineate the ways in which 

avoidance as a FSB is related to smoking. For example, do these individuals choose to stay 

home and smoke rather than attend anxiety-provoking situations? Do they smoke during 

anxiety-providing situations in an attempt to manage physiological symptoms of arousal? 

Additionally, future work is necessary to test whether CBT results in decreases in FSB-

related avoidance and whether such decreases are related to better smoking cessation 

outcomes.

Overall, findings provide initial empirical evidence that avoidance-related FSB are related to 

more CPD. Further, these behaviors may play an important role in the relation between 

social anxiety and smoking (Buckner, Farris, et al., 2014; Piper et al., 2011; N. L. Watson et 

al., 2012). Future work is needed to delineate the ways in which avoidance plays a role in 

smoking and to test the utility of the clinical implications listed above in informing efforts to 

prevent and treatment smoking among individuals generally and high-risk individuals such 

as those with social anxiety specifically.
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Figure 1. 
Proposed mediation model of the indirect effect of social anxiety on cigarettes per day via 

frequency of false safety behavior use.
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