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Abstract
Purpose: Previous research exploring the association between stuttering and cigarette smoking has been 
confounded by failure to control for confounding factors, improper empirical specification and inadequate 
data. Due to these and other limitations, previous studies have found no association between stuttering and 
smoking. This study examines the relationship using a longitudinal sample of adolescents and young adults 
controlling for previous smoking, alcohol consumption and mood disorders. 

Methods: Regression analyses utilizes the Longitudinal Survey of Adolescent to Adult Health—a panel 
study following a cohort of 12 to 17-year-olds into adulthood with four repeated interviews—to assess the 
relationship between adult smoking frequency and stuttering controlling for age, demographic and parental 
characteristics, depression, anxiety and adolescent smoking and alcohol consumption. 

Results: Stuttering is highly predictive of adult smoking frequency, even after controlling for alcohol use, 
early-life smoking habits and mood disorders. The high correlation between smoking and age consumption 
suggest that patterns smoking begin in adolescence and continue into adulthood. 

Conclusion: Findings indicate that, all else held constant, individuals who stutter smoke more frequently 
than their fluent counterparts. Stress relief, social inclusivity or belongingness could induce individuals who 
stuttering to use smoking as a form of social capital or to facilitate inclusivity.

Introduction
Approximately 20 to 25 percent of the U.S. population currently 
smokes currently, but rates are much higher, 35 to 65 percent, 
in individuals with mood disorders or physical, mental and 
emotional disabilities [1-3]. These individuals are not only 
more likely to smoke, but they also smoke more frequently and 
are less likely to quit [4]. Research explaining the correlation 
between mood disorders and smoking has been inconclusive, but 
hypotheses include cyclic mutual dependence, shared genetic or 
socioeconomic predisposition or self-medicating distress relief [5-
7]. Despite overwhelming evidence linking mood disorders with 
cigarette smoking, relatively few studies have addressed smoking 
among individuals with stuttering—a group disproportionately 
impacted by mood disorders including, neuroticism, social phobia, 

anxiety and depression [8-12]. Stuttering is a communication 
disorder characterized by the repetition of sounds, syllables, or 
words that inhibits the normal flow of speech with no known cause 
or cure and is associated with high levels of anxiety, depression 
and other mood disorders [13, 14]. 

While 10 percent of children stutter, 75 percent outgrow this 
tendency. The remaining 25 percent are left with a lifelong 
communication disorder [15]. Stuttering can have a profound 
impact quality of life, relationships and self-esteem [16, 17]. 
Similar to other chronic and disabling conditions, stuttering is 
often associated with anxiety, neuroticism and depression [19-22]. 

Research has shown that some individuals use alcohol, drugs and 
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cigarettes could also be used to foster inclusivity or prevent isolation 
[23, 24]. However, only a handful of studies have examined this 
phenomenon among PWS. Ardila et al. (1994) investigated the 
association between stuttering and nervous system disorders, 
including drug abuse and smoking, finding that 40 percent of PWS 
were smokers, compared with 25 percent of those who did not 
stutter (PWNS) [25]. Heelan, et al. (2016) used a longitudinal 
sample of British natives/immigrants to investigate the association 
between stuttering and smoking and alcohol consumption 
[26]. Their results indicated no significant association between 
stuttering and alcohol consumption or stuttering and smoking 
at any of the ages they examined. Finally, Craig, et al. (2003) 
noted an increased tendency to use alternative coping strategies 
among people seeking treatment for stuttering, but smoking was 
not included as a possible correlate [27]. Finally, Sermas and Cox 
(1982) noted similar results pertaining to alcoholism in PWS but 
did not specifically examine differentials in cigarette smoking 
frequency.

Given the lack of comprehensive research detailing the differential 
in smoking frequency between PWS and PWNS, this study 
compares the frequency if cigarette smoking using a nationally 
representative sample of adolescents in the US. This analysis 
exploits the longitudinal nature of the available data to determine 
the relationship between young adult smoking frequency and 
stuttering. Analysis controls for potentially confounding factors 
including smoking frequency during adolescence, alcohol 
consumption frequency during adolescence, use of other types 
of tobacco and demographic and parental characteristics. Results 
show that those PWS smoke, on average, four more days per month 
than those without a fluency disorder. These findings suggest that 
PWS could use smoking to ease social anxiety, promote inclusivity 
or assuage fear of negative evaluation in social situations [28, 
29].  

Methods
Data: To evaluate the association between stuttering and adult 
smoking frequency, this study utilizes data from the National 
Longitudinal Survey of Adolescent Health (Add Health). 
Add Health contains data on respondents’ social, economic, 
psychological, and physical well-being as well as contextual 
information on the family, community, peers, and relationships 
allowing environments and behaviors in adolescence to be linked 
with outcomes in young adulthood. Respondents were first 
interviewed in 1994-1995 when they were 12 to 17 years old then 
again in 1996-1996, 2001-2002, 2007-2008 and 2016-2019 when 
they were 13 to 18, 18 to 26, 24 to 32 and 33 to 41 years old 
respectively. This study utilizes data from the beginning and end 
of the panel—Waves I and IV—when respondents were 13 to 18 
and 24 to 32 years old respectively. 

Stuttering: In Wave IV, respondents indicated whether they had “a 
problem with stuttering or stammering.” This survey item was used 
to identify respondents as people with stuttering (PWS) and people 
with no stuttering (PWNS). Only 62 respondents (unweighted) 
reported stuttering, which represents 1.8 percent of the sample. 
Sample statistics are provided in (Table I).

Table I: Add Health Wave I and VI Sample Descriptive 
Statistics (N=2935)

Min Max Mean Std Error

Male 0 1 0.47 0.01
Hispanic 0 1 0.09 0.02
Black 0 1 0.09 0.01
Anxiety 0 0 0.18 0.01
Stutter 0 1 0.02 0.00
Parent Married 0 1 0.97 0.01
Parent Education 1 10 5.54 0.11
Age1 12 21 15.69 0.10
Age4 24 34 28.56 0.10
Depression1 0 26 6.42 0.12
Depression4 0 26 5.29 0.11
Other Tobacco1 0 30 0.90 0.13
Other Tobaco4 0 28 0.31 0.06
Alcohol Consumption1 0 6 3.35 0.06
Alcohol Consumption4 0 6 2.54 0.06
Smoking Days1 0 30 9.87 0.44
Smoking Days4 0 30 12.49 0.37

PNS (N=2876) PWS (N=59)
Mean Std. Err. Mean Std. Err.

Male 0.47 0.01 0.56 0.08
Hispanic 0.09 0.02 0.12 0.06
Black 0.09 0.01 0.21 0.08
Anxiety 0.18 0.01 0.25 0.08
Parent Married 0.97 0.01 0.91 0.05
Parent Education 5.55 0.11 5.20 0.31
Age1 15.69 0.10 15.71 0.32
Age4 28.56 0.10 28.60 0.32
Depression1 6.38 0.12 8.50 0.87
Depression4 5.22 0.11 8.80 0.95
Other Tobacco1 0.90 0.13 0.78 0.58
Other Tobaco4 0.31 0.06 0.06 0.06
Alcohol Consumption1 3.35 0.06 3.02 0.41
Alcohol Consumption4 2.56 0.06 1.37 0.32
Smoking Days1 9.82 0.45 12.52 2.23
Smoking Days4 12.42 0.36 16.20 2.75

Depression: Depression was measured using the Center for 
Epidemiological Studies Depression Scale (CES-D; Radloff, 
1977)—a measure strongly correlated with diagnoses of major 
depression in samples of adolescents (e.g., Prescott et al., 1998). 
The scale consists of nine items each rated on a 4-point scale 
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(0=never rarely, 1=sometimes, 2=a lot of the time, 3=most of 
the time, 4=all of the time). Responses are summed resulting 
in a depression scale ranging from 0 to 27, with higher scores 
indicating more frequent feelings of depression. 

Anxiety: Respondents indicate whether they had ever been told 
by a doctor, nurse, or other health care provider that they have an 
anxiety or panic disorder. 

Smoking: Smoking frequency is measured as the number of days 
out of the last 30 that respondents smoked cigarettes. While other 
measures of smoking frequency exist in the literatures, these have 
been deemed unreliable in self-reported survey data particularly 
among young or adolescent populations [30-35]. 

Other tobacco use: Since cigarette users often switch between 
various forms of tobacco, it is important to control for use of 
these additional products when estimating cigarette use [36, 
37]. “Other tobacco” is measured as the number of times in past 
month respondents used “chewing tobacco (such as Redman, Levi 
Garrett, or Beechnut) or snuff (such as Skoal, Skoal Bandits, or 
Copenhagen).”

Alcohol Consumption: Individuals who use tobacco are four 
times more likely than the general population to consume alcohol 
regularly [38]. Furthermore, the use of alcohol is often coupled 
with the use of tobacco, or vice versa, a behavior known was 
polysubstance use [39-41]. Alcohol use over the past year is 
categorized as 1) every day or almost every day, 2) 3 to 5 days 
a week, 3) 1 or 2 days a week, 4) 2 or 3 days a month, 5) once 
a month or less, 6) 1 or 2 days in the last 12 months or 7) never. 
Demographic Characteristics: Demographic characteristics 
include race, age, gender, and ethnicity. 

Parental Characteristics: To capture the effects of household 
characteristics and parental influence on respondent behavior, 
parental education and marital status are included in the regression. 
Empirical Analysis: The relationship between smoking frequency 
in adulthood (Wave IV) and stuttering was assessed using multiple 
linear regression in SAS 9.4 (Cary, NC). The regression model 
includes indicators of smoking frequency in early life, frequency of 
other tobacco use, frequency of alcohol consumption, depression, 
anxiety and parental and demographic characteristics were 
included. All analyses were performed in SAS 9.4 (Cary, NC) 
using the proc surveyreg procedure to account for the complex 
Add Health survey design and clustering of respondents. Estimates 
were weighted to reflect sampling variation. 

Results
Characteristic Comparison PWS vs. PWNS: The sample was 46 
percent male and over 20 percent minority race and ethnicity. 
Hispanic and black respondents are more likely to report stuttering 
than their majority counterparts, comprising 13 and 22 percent of 
PWS respectively. Stuttering is more prevalent among males who 
comprise 52 percent of PWS. Average age in Waves I and IV, 15 
and 29 respectively, was similar for PWNS and PNS. Parents of 

PWS and PWNS show minor differences. Both parents of PWS 
and PWNS were either currently or had previously been married 
(91 percent, sd=0.05). On average, parents of PWS and PWNS had 
completed high school or an associate degree (PWS: 5.22, sd=31; 
PWNS: 5.55, se=0.11) and there was not statistically significant 
difference in the means (p=0.151).

Mean depression score was 6.5 (SD=0.12) in Wave I and 5.3 
(SD=0.11) in Wave IV. PWS had an average score of 8.85 (SD=.79) 
and 8.84 (SD=.89) in Waves I and IV respectively. Standardized 
Cronbach’s alpha coefficients ranged from 0.80 in Wave I to 
0.82 in Wave IV. Only 18 percent (SD=0.37) of PWNS reported 
being diagnosed with an anxiety condition, compared to 26 
percent (SD=0.44) of PWS—a statistically significant difference 
(χ2=19.10, p-value<0.001). In Wave I, PWS report smoking 
12.51 (sd=2.11) days per month compared to 9.94 (sd=0.43) by 
PWNS. In Wave IV, both groups report smoking more frequency 
(PWS=16.82, sd=2.54; PWNS=12.19, sd=0.36). Chi -Square test 
indicate a statistically significant difference between PWS and 
PWNS in both waves (p-values=0.002). The frequency for use 
of other tobacco products is included to capture this switching 
behavior and polysubstance use. PWS and PWNS used other 
tobacco products, on average, less than one day a month in Wave 
I (PWS=0.71 days, PWNS=0.93 days) and Wave IV (PWS=0.06 
days, PWNS=0.30 days) and differences were not statistically 
significant (p=0.141). Finally, PWNS and PWS consume alcohol 
roughly one or two days per week (PWS=3.38, SD=0.05; 
PNWS=3.06, SD=3.38)—and the difference was not statistically 
significant (p =0.236). 

Regression Analysis: Smoking frequency in adulthood (when 
respondent were 26 to 34 years old) was captured by the number 
of days smoked in the last 30. Smoking frequency was neither 
significantly related to frequency of other tobacco use (p=0.62) 
nor alcohol consumption (p=0.36) suggesting minimal switching 
behavior and substance clustering among teens and young adults 
[42]. On average, blacks (-2.37, se=1.17, p<0.05) and Hispanics 
(-4.05, se=0.00, p<0.05) smoked two and four days less per 
month, respectively, than other racial/ethnic groups. These 
findings are consistent with other studies suggesting that young 
blacks gravitate towards other substances such as marijuana or 
alcohol rather than cigarettes [43]. Age was negatively related to 
the number of smoking days per month (-1.32, se=0.23, p<0.05) 
indicating that smoking levels diminished with age. Recent 
evidence suggests that smoking rates have been declining among 
young people as use of electronic cigarettes and inhaled vapor 
products have become more widely used [44]. Parents’ marital 
status had a slightly negative impact on smoking frequency (-0.74, 
se=0.16, p<0.05), while parental education was not significantly 
associated with adult smoking frequency (p=0.37). These suggest 
that household stability was a more significant driver of cigarette 
use than socioeconomic or educational level. Not surprisingly, the 
frequency of smoking in adolescence (Wave I) is highly correlated 
with smoking in adulthood. For each day smoked per month in 
adolescence, respondents smoke an additional 0.36 (se=0.03) days 
in adulthood.



Table II: Relationship between Adult Smoking Frequency and 
Adolescent Stuttering

Parameter Estimate (Std Err) t-Value
Intercept 34.86* (4.08) 8.54
Stutter 3.63* (2.01) 3.81
Anxiety 1.32 (1.09) 1.21
Smoking Days1 0.35* (0.03) 11.26
Depression1 0.01 (0.08) 0.17
Hispanic -4.05* (1.31) 3.10
Black -2.37* (1.17) 2.02
Male 0.79 (0.81) 0.98
Age1 -1.32* (0.23) 5.79
Other Tobacco Use1 0.03 (0.05) 0.50
Alcohol Consumption1 0.15* (0.16) 0.93
Parent Married -0.74* (0.16) 4.78
Parent Education -1.55 (1.70) 0.91
N=2935  
Dependent Variable: Smoking Days4 
*= Significant at 95%  
Estimates are weight using longitudinal sampling weights

Even after controlling for previous smoking frequency and other 
potential confounding conditions, stuttering was significant 
associated with smoking frequency. PWS smoke, on average 3.63 
(se=2.01) more days per month in adulthood than their fluent 
counterparts. While evidence suggests that PWS often experience 
social embarrassment and fear scrutiny in a broad range of 
social contexts, neither level of depression nor diagnosis of an 
anxiety disorder were significantly related to smoking frequency 
[45]. Research did find that stuttering is frequently associated 
with elevated high levels of anxiety, particularly in social or 
group settings, but it is highly likely that experiences of social 
or situational anxiety did not result in formal medical diagnosis 
of an anxiety disorder [46]. Add Health only included questions 
concerning the diagnosis of an anxiety disorder which showed no 
significant correlation with adult smoking frequency [47, 48].

Discussion
This study showed that PWS smoke, on average, three to four 
days more per month than PWNS. Race/ethnicity, age, parental 
education and previous smoking frequency were also significantly 
related to adult smoking frequency, while emotional disorders 
and parental marital status were not deterministic. Findings are 
consistent with those of Ardila, et al. 1994 who showed a higher 
prevalence of smoking among PWS compared to PWNS. Similarly, 
Strong, et al. 2016 concluded that smoking and use of other 
substances were more prevalent among those with disabilities—
classifying stuttering as a disability [49, 50]. McAllister, et al. 
(2013) focused on a similar sample of adolescents and young adults 
with stuttering, other speech difficulties and other developmental 
issues controlling for psychological and social distress using the 
malaise inventory. They concluded that respondents who stutter 

were more likely to experience adverse outcomes in adulthood. 
Similar research suggests that adults with speech difficulties 
other than stuttering may also be vulnerable to social anxiety and 
phobia, which, if undiagnosed, could manifest in behaviors such as 
substance use or dependence [51-53]. 

Despite the limited literature concerning smoking among PWS, 
two notable studies—Iverach, et al. (2010) and Heelan, et al. 
(2016)—focused on smoking in PWS. However, differences in 
data structure, sampling method and empirical strategy resulted 
in different findings. For example, Iverach et al. (2010) focused 
on substance use disorders which, by definition, occur only in 
circumstances where substance use leads to health issues or 
problems at work, school, or home. Furthermore, Iverach, et 
al. (2010) used a sample of 92 persons seeking treatment for 
stuttering. As the authors concede, adults seeking treatment for 
stuttering may be less likely to self-medicate with substances 
than adults who stutter in the community as evidenced by their 
treatment-seeking behavior. 

Similarly, differences between the sample utilized by Heelan, 
et al. (2016) and those respondents analyzed in this study likely 
contributed to different results. Heelan, et al. (2016) used a 
longitudinal panel of individuals born in March 1958 who were 
either born or immigrated to Great Britain. Smoking levels were 
compared at 16, 23, 33, 41, 46, 50 and 55 years of age using a 
binary dependent variable indicating smoking >10 cigarettes/
day or >14 units/week. Use of a binary indicator can obscure 
sample heterogeneity by concealing frequency changes within the 
prescribed thresholds. Additionally, Heelan, et al.’s respondents 
were a 1950s born population of British nationals—a cultural and 
generationally different group that those studied here. Finally, 
Heelan, et al. included measurement taken over a 40-year period. 
This study focused adolescents and young adults—a much smaller 
age range than Heelan employed. 

Despite evidence linking stuttering to both mental and physical 
difficulties among individuals of all ages and lifestyles, results 
very by sample, method and type of analysis. Therefore, additional 
research is needed to thoroughly assess the smoking behavior of 
those with communication or behavioral disabilities [54-56].

Limitations: As with all forms of secondary data research, this 
study faces several limitations. First, all data was based on self-
reported data and subject to misinformation, misinterpretation, 
bias, favorability stigma and non-compliance. Second, the Add 
Health sample cohort includes individuals who were 12 to 17 years 
old in the 1995-1996 school year when initially interviewed and 
24 to 32 years old in 2008-2009 when re-interviewed. The five-
year age gap could present a significant amount of unobserved 
respondent heterogeneity given the developmental milestones 
achieved during these pivotal years. While analysis accounted for 
use of alcohol and other tobacco products, Add Health does not 
provide any indicator of electronics cigarette or vapor inhalation 
use which is widely used among adolescents and young adults and 
likely correlated with cigarette use. Finally, studies have shown 
correlations between substance use and varying degrees of social 
anxiety. While the degree of social anxiety could explain the 
correlation observed between stutter and cigarette consumption, 
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this study can conjecture as to the causality due to lack of available 
data on respondent social anxiety. 

Conclusion
Longitudinal studies of adult smoking have shown that, behind 
smoking earlier in life, emotional difficulties in childhood/
adolescence were the second most predominant predictor of adult 
smoking habits particularly among individuals with disabilities 
[57]. This study tests the correlation between communication 
difficulties and adult smoking using a large-scale longitudinal 
panel [58]. While previous analyses found no conclusive 
association between stuttering and cigarette use, lack of self-
reported data, failure to account for co-occurring mood disorders 
and inappropriate empirical specification confounded results. This 
study found that PWS smoked, on average, three to four more 
days per month compared to PWNS. Consistent with recently 
literature, smoking was negatively related to age and minority 
race/ethnicity. Results were robust after controlling for previous 
smoking frequency, frequency of alcohol consumption, depression, 
anxiety and demographic and parental characteristics. While 
the mechanism underlying higher smoking frequency among 
PWS is outside the scope of this analysis, psychological and 
sociological studies suggest that social phobia, self-consciousness 
and embarrassment could explain the higher smoking frequency 
observed in conjunction with stuttering [59-61]. Furthermore, in 
certain context and situations, smoking can be used to promote 
social participations or as a form of social capital [62]. Despite 
causality, these findings are cause for concern for two reasons. 
First, smoking can exacerbate communication disorders making 
speaking more difficult [63]. Second, the known physical and 
mental health consequences of smoking can have lifelong 
consequences [64-68]. Therefore, speech language pathologists 
treating PWS should recognize this association and raise awareness 
when warranted.
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