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A B S T R A C T   

Background: Adolescent electronic cigarette use (e-cigarette) is a public health concern and factors associated 
with vaping remain to be understood. Childhood emotional abuse/neglect is a risk factor for e-cigarettes. Yet, 
pathways by which trauma impacts use remain unclear. Alexithymia (i.e., difficulties identifying and describing 
feelings) is one possible link. Indeed, emotional abuse/neglect leads to difficulties identifying and verbalizing 
emotions. This impairment may lead to distress and promote e-cigarette use as a coping strategy. 
Methods: Using parallel mediation, this study examined the degree to which alexithymia, assessed using the 
Toronto Alexithymia Scale, mediates the link between emotional abuse/neglect, assessed using the Child and 
Adolescent Trauma Screen, and e-cigarette use. The sample (n = 166) consisted of adolescents from a larger 
multi-wave study. 
Results: Emotional abuse/neglect predicted difficulty describing feelings (effect = 0.23, p = 0.001), which in turn 
predicted e-cigarette use (effect = 0.30, p = 0.004). Moreover, difficulty describing feelings mediated the link 
between emotional abuse/neglect and e-cigarette use (sum of indirect 95% CI [1.68, 16.48]). Difficulty identi
fying feelings was not a significant mediator and the externally-oriented thinking subscale was excluded due to 
low reliability. 
Conclusions: As e-cigarettes are often used in social contexts, teens who experience difficulty describing feelings 
may vape as a means of connecting emotionally with others. Moreover, nicotine, found in most e-cigarettes, 
releases dopamine and noradrenaline in the brain modulating action, learning, and memory processes; plausibly, 
improving verbalization of emotions. Programming which identifies nuances in alexithymia among adolescents 
with emotional abuse/neglect could mitigate e-cigarette use or delay initiation.   

1. Introduction 

Adolescent electronic cigarette (e-cigarette) use remains a public 
health concern. Indeed, in 2020, 37% of US high school students re
ported lifetime e-cigarette use and 21% reported past month use 
(Johnston et al., 2021). Given the growing popularity of e-cigarettes 
among adolescents, youth vaping has been declared an epidemic (U.S. 
Food and Drug Administration, 2018). Yet, factors influencing its use 
remain unclear. Although little is understood regarding the long-term 
negative health consequences of youth vaping, e-cigarette use has 

been associated with respiratory problems and heart attacks (Shin et al., 
2019). Moreover, Leventhal et al. (2015) found that 30% of adolescent 
e-cigarette users are likely to transition to combustible cigarettes within 
6 months of e-cigarette use, compared to 8% of non-users. This is 
particularly alarming as nicotine, which is found in most e-cigarette 
products, is addictive and can harm the developing brain’s structure and 
function (Shin et al., 2019; Sutherland et al., 2016). As such, examining 
risk factors that lead to youth e-cigarette use is critical to help address 
this epidemic by reducing rates of use and informing prevention pro
gramming. Prior work has linked substance use (SU), such as nicotine, to 
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childhood trauma and alexithymia (Cruise and Becerra, 2018; De Rick 
et al., 2009; Evren et al., 2009; Kristman-Valente et al., 2013; Lewis 
et al., 2011); these factors may also be associated with the use of 
e-cigarettes. 

A link between childhood trauma and nicotine has been demon
strated in the literature. Prior studies have demonstrated that childhood 
trauma, such as maltreatment and neglect, can predict cigarette smoking 
later in adolescence (Kristman-Valente et al., 2013; Lewis et al., 2011; 
Yoon et al., 2020). A recent study conducted by Yoon and colleagues 
(2020) found that adolescents who experienced childhood neglect were 
more likely to initiate cigarette use and were more prone to gradually 
increase use over time, compared to those who had not experienced 
childhood neglect. Though the relation between childhood trauma and 
e-cigarette use has not been extensively examined, some studies have 
found a link among young adults (Melka et al., 2019; Shin et al., 2019). 
For example, in a sample of adults 18–21 years old, childhood emotional 
abuse/neglect was significantly associated with lifetime e-cigarette use 
(Shin et al., 2019). Indeed, emotional abuse/neglect can significantly 
harm a child’s behavioral, psychological, and emotional development 
which could increase risk of behavioral difficulties in adolescence 
(Glaser, 2002). 

Individuals who have experienced childhood trauma, such as 
emotional abuse/neglect, may use e-cigarettes, to alleviate negative 
affect associated with their experienced trauma (Ayres, 2020). Some 
preliminary research indicates that one of the common reasons teens 
start using e-cigarettes is to cope with negative affect such as stress and 
anxiety (Kong et al., 2019). The self-medication hypothesis posits that 
some individuals may turn to substances as a way to cope with their 
symptomatology (Khantzian, 1985). More specifically, e-cigarette users 
and non-users alike perceive that e-cigarette use can help “calm some
one down” (Fadus et al., 2019; Gibson et al., 2018; Heinz et al., 2010). In 
fact, prior work has suggested that adolescents may be more susceptible 
to the anxiolytic effects of nicotine compared to adults (Kupferschmidt 
et al., 2010). Even though childhood trauma has been linked to nicotine, 
past research has indicated that trauma does not predict SU per se. That 
is, Ayres (2020) demonstrated that subsequent deficits (such as in 
emotional coping) due to childhood trauma predicted whether drug use 
would escalate to problematic use. Hence, it is important to elucidate the 
possible mechanisms that link childhood trauma to e-cigarette use 
among adolescents in order to prevent its use. One factor that might 
explain this association could be alexithymia given its associations with 
emotional abuse/neglect and SU (Evren et al., 2009; Zdankie
wicz-Ścigała and Ścigała, 2020). 

Alexithymia, a term originally proposed by Sifneos (1973) to 
describe the impairment of finding appropriate words for emotions, is 
characterized by difficulties describing and identifying one’s feelings 
(de Bruin et al., 2019; Kopera et al., 2015). Prior work has found an 
association between childhood emotional abuse/neglect and alex
ithymia among adults with a SU disorder (Evren et al., 2009; Zdankie
wicz-Ścigała and Ścigała, 2020). Indeed, individuals who experience 
trauma are more likely to exhibit difficulty identifying emotions 
(Zdankiewicz-Ścigała and Ścigała, 2020). Moreover, childhood adver
sity, such as neglect, has been associated with emotional self-regulation 
problems later in life (Pollak, 2008). This affects the ability of in
dividuals to understand their emotional states. Conversely, awareness of 
emotional states may serve as a precondition for efficient self-regulation 
of behavior (Jakubczyk et al., 2020). When individuals are unable to 
differentiate emotional states, it can cause distress since they cannot 
employ strategies to regulate their emotions. This may ultimately lead to 
smoking cigarettes as a way to cope with stressors (Kopera et al., 2020). 
Prior work has demonstrated a link between difficulty recognizing and 
describing emotions, two dimensions of alexithymia, and cigarette 
smoking among adults (Ünübol and Hızlı Sayar, 2019). More specif
ically, a link between alexithymia and nicotine has been found among 
pregnant smokers, such that smoking cigarettes may serve as a coping 
strategy to manage the negative effects associated with alexithymia 

(Linn et al., 2020). Despite the available data linking alexithymia and 
combustible cigarettes, to our knowledge, the role of alexithymia as a 
mediator between emotional abuse/neglect and e-cigarettes remains 
understudied. 

Data regarding alexithymia’s role in adolescent SU is scarce. Like
wise, the association between childhood trauma, alexithymia, and e- 
cigarette use remains to be empirically tested. Given the alarmingly high 
rate of e-cigarette use among adolescents (Johnston et al., 2021), it is 
important to identify whether adolescents who have experienced 
emotional abuse/neglect are at heightened risk of using e-cigarettes 
compared to those who have not experienced emotional abuse/neglect. 
Furthermore, it is critical to understand factors that contribute to the 
association between emotional abuse/neglect and e-cigarette use. 
Therefore, this study examined whether the link between emotional 
abuse/neglect and e-cigarette use can be explained in part by various 
facets of alexithymia. We focused on emotional abuse/neglect because 
this type of maltreatment has been shown to be the most detrimental 
long-term (Strathearn et al., 2020) and highly associated with alex
ithymia (Brown et al., 2018). The current study hypothesized that two 
facets of alexithymia (i.e., difficulty identifying feelings and difficulty 
describing feelings) would mediate the association between emotional 
abuse/neglect and e-cigarette use among adolescents. To our knowl
edge, prior work has not examined such associations. Identifying factors 
that contribute to the use of e-cigarettes among adolescents may help 
inform prevention programming by targeting teens at greater risk for 
e-cigarette use. 

2. Methods 

2.1. Participants 

We assessed data from a subsample of adolescents (n = 166; 48.80% 
female, 88.55% White, Mage=14.90) who completed the first wave (W1) 
of a larger ongoing multi-wave longitudinal study examining risk and 
protective factors impacting e-cigarette use. A subsample was used in 
the present study because not all adolescents participated in the mag
netic resonance imaging scan at Wave 1-Visit 2 and the Toronto Alex
ithymia Scale was only collected during Wave 1-Visit 2. The sample was 
predominantly from a Hispanic/Latinx ethnic background (84.94%) due 
to the region of the country where the study was conducted and the aims 
of the larger study. The current subsample did not differ from the larger 
study sample (N = 264) on demographic characteristics, emotional 
abuse/neglect, or e-cigarette use. Freshmen and sophomores enrolled in 
South Florida high schools, as well as their caregivers completed W1 and 
wave 2 (W2; ~15 months apart). Data were collected from March 2018 
through December 2019 for W1, and from June 2019 to June 2021 for 
W2. Exclusion criteria consisted of adolescents with intellectual or 
physical disabilities, neurological diseases, a learning disorder, severe 
mental illness, and not being fluent in English. In addition, in order to be 
able to differentiate risk and protective factors related to e-cigarette use 
onset, the larger multi-wave study required a considerable number of 
participants to initiate some type of SU. Hence, adolescents needed to 
meet criteria for either endorsement of a sibling or friend having tried a 
substance or high levels of personality factors linked with SU (i.e., 
impulsivity, sensation seeking). It is worth noting that only 2.6% (11) of 
adolescents that were screened did not meet the high-risk criterion (i.e., 
most high school students in this region screen at high risk). Accord
ingly, the study sample is likely representative of typical high school 
students in the region. 

2.2. Procedures 

Public schools in South Florida were contacted regarding their 
willingness to participate in recruitment events. Interested adolescents 
and their caregivers completed an eligibility screen, and those meeting 
criteria were scheduled for W1 data collection. W1 data collection 
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involved two in-person visits for this subsample of participants. During 
the first visit, adolescents and caregivers each completed a set of ques
tionnaires for approximately 1.5 h and 45 min, respectively. After 
completing the informed consent and assent process, adolescents and 
caregivers completed questionnaires in separate rooms to ensure 
confidentiality. During the second visit (scheduled within a month after 
the first visit), adolescents completed a second set of questionnaires 
(~15 min) and completed a magnetic resonance imaging (MRI) scan 
given the scope of the larger study (MRI data not discussed further 
herein). W2 assessments were conducted approximately 15 months after 
W1 with similar procedures; however, due to COVID-19 safety re
strictions, a portion of the participants completed their questionnaires 
remotely. All questionnaires were administrated via REDCap (Research 
Electronic Data Capture; Harris et al., 2019, 2009) on an iPad during 
in-person visits and on personal tablets or computers during remote 
visits. Participants were compensated for their participation. The Insti
tutional Review Board at the university approved study procedures. 

2.3. Measures 

2.3.1. Child and Adolescent Trauma Screen (CATS) 
The sum of four items (e.g., “Having a parent or other adult swear at 

you, insult you, put you down, or humiliate you often or very often?”) from 
the CATS (Sachser et al., 2017) administered at W1 was used to assess 
emotional abuse/neglect. Items were rated as 0 = not endorsing 
emotional abuse/neglect, 1 = endorsing yes to 1 or more items. 

2.3.2. Toronto Alexithymia Scale (TAS) 
During the second visit of W1, participants completed the TAS 

(Bagby et al., 1994) to assess levels of alexithymia. The TAS is comprised 
of three subscales. However, given the stronger association between 
Difficulty Describing Feelings (e.g. “It is difficult for me to find the right 
words for my feelings”; Cronbach’s α = 0.79) and Difficulty Identifying 
Feelings (e.g. “When I am upset, I don’t know if I am sad, frightened, or 
angry”; Cronbach’s α = 0.81) with trauma and SU (Cruise and Becerra, 
2018; Ünübol and Hızlı Sayar, 2019) compared to the TAS’ third sub
scale (Externally-Oriented Thinking) and the poor reliability of the 
measure (Cronbach’s α = 0.32), only the first two subscales were 
examined. This is consistent with prior studies demonstrating low reli
ability of the Externally-Oriented Thinking subscale (Loas et al., 2017). 
According to Loas et al. (2017), it appears that the reliability of this 
subscale decreases with age. Moreover prior work indicated that 
Externally-Oriented Thinking is not strongly associated with trauma 
(Guzzo et al., 2014). Items on the TAS were rated on a 5-point Likert 
scale (1 = Strongly disagree, 5 = Strongly agree) and responses were 
summed to produce a subscale score, with higher scores reflecting 
greater difficulties. 

2.3.3. Adolescent e-cigarette use 
E-cigarette use was assessed at W2 using one item adapted from the 

Population Assessment of Tobacco and Health Survey (PATH; Hyland 
et al., 2016). Participants were asked “Since your last visit, on how many 
days did you use an Electronic Nicotine Delivery System (ENDS) product?” 
and were provided with detailed instructions and pictures of ENDS 
products in order to capture the wide variety of available ENDS prod
ucts. Number of days were entered in a textbox. 

2.3.4. Covariates 
The following demographic variables were included as covariates: 

adolescent’s biological sex, age, and ethnicity. Moreover, as poly- 
victimization is commonly found in childhood trauma (Finkelhor 
et al., 2007), we controlled for physical and sexual abuse at W1. Prior 
lifetime e-cigarette use at W1 was also included as a control variable. 
Participants answered a dichotomous question asking, “Have you ever 
used an ENDS product, such as NJOY, Blu, Smoking Everywhere, a vape pen, 
or a vape mod, even one or two times?”. 

2.4. Data Analytic Plan 

Structural equation modeling was used to estimate parallel media
tion in Mplus 7.2 (Muthén and Muthén, 1998–, 2012). Specifically, a 
parallel mediator path model was estimated to examine how difficulty 
identifying and describing feelings mediated the impact of emotional 
abuse/neglect on e-cigarette use.1 Indirect effects were assessed using 
95% bias-corrected bootstrap confidence intervals (CIs) based on 10,000 
bootstrapped samples. Bias-corrected bootstrapping is considered a 
rigorous method for estimating mediated effects (Preacher and Hayes, 
2008; Valente et al., 2016). 

3. Results 

Table 1 provides descriptive statistics and correlations for study 
variables. All study variables were normally distributed (skewness range 
= 0.18, 0.79, kurtosis range = − 1.51,− 0.12) apart from e-cigarette use 
at W2 (skewness = 5.37, kurtosis = 31.95). Given that the outcome was 
not normally distributed, the test of joint significance using a maximum 
likelihood estimator with robust standard errors (MLR) was also calcu
lated as a comparison to the bias-corrected bootstrapping results. Of 
note, 33.3% of adolescents reported lifetime ENDS use at W1, 24.0% 
reported subsequent ENDS use between their W1 and W2 assessments, 
and 36.8% reported having experienced emotional abuse/neglect. 
Emotional abuse/neglect was positively correlated with physical and 
sexual abuse, difficulty identifying and describing feelings. Emotional 
abuse/neglect was not correlated with lifetime or subsequent e-cigarette 
use. Moreover, W2 e-cigarette use was positively correlated with life
time e-cigarette use, difficulty describing feelings, and marginally 
correlated with difficulty identifying feelings and sexual abuse. Lastly, 
females reported greater difficulty describing feelings. 

3.1. Model Results 

Fig. 1 illustrates the results of the parallel mediator model regressed 
on emotional abuse/neglect. Results for the MLR indirect effects and the 
bias-corrected bootstrapping CIs were largely the same across 
procedures. 

The model accounted for approximately 6% of the variance in dif
ficulty identifying feelings. Emotional abuse/neglect was a significant 
predictor of difficulty identifying feelings (effect = 0.17, p = 0.03), such 
that higher levels of emotional abuse/neglect were associated with 
greater difficulty identifying feelings. Further, the model accounted for 
approximately 13% of the variance in difficulty describing feelings. 
Emotional abuse/neglect was a significant predictor of difficulty 
describing feelings, such that higher levels of emotional abuse/neglect 
were associated with greater difficulty describing feelings (effect = 0.28, 
p = 0.001). 

The model accounted for approximately 16% of the variance in e- 
cigarette use. There was no support for a direct effect of emotional 
abuse/neglect on e-cigarette use (effect = − 0.06, p = 0.48). Further
more, the effect of difficulty identifying feelings on e-cigarette use was 
not significant (effect = − 0.05, p = 0.70). However, the effect of diffi
culty describing feelings on e-cigarette use was significant (effect =
0.33, p = 0.003), such that higher levels of difficulty describing feelings 
were associated with greater e-cigarette use. 

Overall, results supported a significant indirect effect of emotional 
abuse/neglect through difficulty describing feelings (sum of indirect 
95% CI [1.68, 16.48]; specific indirect 95% CI [1.74, 18.58). Mediation 

1 Due to non-significant associations between emotional abuse/neglect with 
Externally-Oriented Thinking subscale (r = − 0.02, p = 0.84), the Externally- 
Oriented Thinking subscale was not included in the estimated model. 
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through difficulty identifying feelings was not supported in the model 
(specific indirect 95% CI [− 5.91, 2.94]).2 

4. Discussion 

Adolescent e-cigarette use in the US has skyrocketed in recent years 
and has been declared a public health epidemic (U.S. Food and Drug 
Administration, 2018). Given the public health concerns surrounding 
adolescent e-cigarette use, the purpose of this study was to provide a 
better understanding of factors leading to e-cigarette use. The associa
tion between childhood emotional abuse/neglect and alexithymia (dif
ficulty identifying and describing feelings) on e-cigarette use was 
examined as both factors have been associated with smoking cigarettes 
(Lewis et al., 2011; Linn et al., 2020; Melka, Alemu et al., 2019; Ünübol 
and Hızlı Sayar, 2019; Yoon et al., 2020). We hypothesized that diffi
culties identifying and describing feelings would mediate the association 
between emotional abuse/neglect and e-cigarettes among adolescents. 
Results of our parallel mediation model offered partial support for our 
hypotheses. Consistent with prior work (Ayres, 2020), findings indicated 
that emotional abuse/neglect did not directly predict e-cigarette use. 
However, findings supported emotional abuse/neglect as a pathway to 
adolescent e-cigarette use via difficulty describing feelings. Specifically, 
more emotional abuse/neglect predicted greater difficulty describing 
feelings, which in turn predicted future e-cigarette use even when con
trolling for lifetime e-cigarette use. By contrast, there was no support for 
difficulty identifying feelings as a potential mediator along this 
pathway. 

The findings of this study are novel in a number of ways. Past 
research has identified other pathways linking childhood trauma with 
SU, suggesting that it is not trauma per se directly predicting SU, but 
rather subsequent cognitive/emotional alterations linked with trauma 
(e.g., limited problem solving, negative emotionality) that may explain 
the association (Ayres, 2020). The current study expands on the afore
mentioned findings by examining difficulties describing and identifying 
feelings as additional specific factors characterizing impaired emotion 
regulation to further explain the link between childhood emotional 
abuse/neglect and e-cigarette use. Moreover, this study expands on the 
adult literature given a focus on a younger sample of female and male 
adolescents. Namely, we demonstrated that among adolescents, child
hood trauma was not directly associated with e-cigarettes, but may be 
explained by other factors such as alexithymia. 

Further, we demonstrated that emotional abuse/neglect predicted 
both aspects of alexithymia (i.e., difficulty identifying and describing 
feelings). Brown et al. (2018) examined the link between emotional 
abuse and emotional neglect with alexithymia. Those authors found that 
self-reported emotional abuse or neglect was significantly associated 
with difficulty describing and identifying feelings. Indeed, childhood 
trauma appears to have detrimental effects on a child’s development 
including emotion regulation and identification (Pollak, 2008; Zdan
kiewicz-Ścigała and Ścigała, 2020). Moreover, trauma can harm 
awareness of emotions impacting how an individual is able to distin
guish different emotions and communicate them to others (Brown et al., 
2018). 

Yet, an important finding of this study was that just one of the two 
tested aspects of alexithymia predicted adolescent e-cigarette use. That 
is, only difficulty describing feelings (not difficulty identifying feelings) 
predicted e-cigarette use among adolescents, mediating the association 
between emotional abuse/neglect and e-cigarette use. Noteworthy, most 
studies investigating the overall impact of alexithymia on SU as a whole 
compared to a more nuanced understanding of differences across diffi
culty identifying and describing feelings. Nevertheless, prior studies 
have demonstrated associations between difficulties in emotion identi
fication and regulation and SU, such as alcohol use (Axelrod et al., 2011; 
Betka et al., 2018; Di Pierro et al., 2015; Kopera et al., 2020). For 
example, Betka et al. (2018) found that difficuly identifying feelings 
(and not difficulties describing feelings) explained the association be
tween sensitivity to bodily sensations and alcohol use. Prior work has 
suggested that individuals with higher levels of alexitymia may use 
alcohol to reduce tension and for affective change. Indeed, it has been 
demonstrated that difficulties in emotion regulation and psychological 
distress could explain the link between alexithymia and alcohol (Linn 
et al., 2021). Drinking behavior is linked to outcome expectancies, such 
as affect regulation expectancies and tension reduction expectancies 
(Thorberg et al., 2011). Although not tested directly, our findings sug
gest that nuances might exist across different substances and aspects of 
alexithymia. Notably, our results indicate that adolescents may recur to 

Table 1 
Means, Standard Deviations, and Correlations for Study Variables.  

Study Variables M SD Correlations 

1 2 3 4 5 6 7 8 9 10 

1. Ethnicitya (W1)  0.85  0.36 −

2. Age (W1)/td> 14.90  0.68 0.11 −

3. Sexb (W1)  0.51  0.50 -0.11 0.02 −

4. Physical abuse (W1)  0.22  0.41 -0.06 -0.01 0.08 −

5. Sexual abuse (W1)  0.05  0.21 0.02 -0.05 -0.01 0.22** −

6. Lifetime E-Cigarette Use (W1-V1)  0.38  0.49 0.16* 0.09 -0.01 0.10 0.17* −

7. Emotional Abuse/Neglect (W1-V1)  0.37  0.48 -0.06 -0.02 0.04 0.45*** 0.24** 0.12 −

8. Difficulty Identifying Feelings (W1-V2)  13.22  5.24 0.04 -0.02 -0.04 0.12 0.13 0.11 0.21** −

9. Difficulty Describing Feelings (W1-V2)  12.60  4.83 0.14† 0.07 -0.22** 0.03 0.01 0.02 0.22** 0.61*** −

10. E-Cigarette Use since last visit (~15 months apart; W2)  9.36  37.55 -0.09 0.04 0.09 -0.05 0.16† 0.18* 0.03 0.15† 0.23** −

Note: † marginal p = 0.07; *p < 0.05; **p < 0.01; ***p < 0.001; W1-V1 = Wave 1-Visit 1, W1-V2 = Wave 1-Visit 2; W2 = Wave 2; a Hispanic No = 0, Yes = 1; b Female 
= 0, Male = 1; 

Fig. 1. Youth’s self-report of emotional abuse/neglect on e-cigarette use 
through difficulty identifying and describing feelings via parallel mediation; 
* p < 0.05, * * p < 0.01, * ** p < 0.001; W1-V1 = Wave 1-Visit 1, W1- 
V2 = Wave 1-Visit 2; W2 = Wave 2. 

2 Results demonstrated that the joint significant test also supported mediation 
through difficulty describing feelings. 
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e-cigarettes to mitigate alterations in describing their feelings instead of 
as a coping mechanism for identifying emotions. Prior work has sug
gested that those who have experienced some type of recurrent affective 
burden may use substances, such as alcohol, to handle uncontrolled 
feelings and communicate emotions (Zdankiewicz-Ścigała and Ścigała, 
2020). E-cigarettes are often used in social contexts (Kong et al., 2019; 
Park et al., 2019). Nicotine, which is often found in e-cigarettes, releases 
dopamine and noradrenaline in the brain (Quattrocki, Braid & 
Yurgelun-Todd, 2000), modulating action, learning, and memory pro
cesses (Ranjbar-Slamloo & Fazlali; 2020); plausibly, improving verbal
ization of emotions. For example, prior work suggests that dopamine 
modulates the motivational properties of social play, whereas 
noradrenaline is implicated in attention and arousal processes (Achter
berg et al., 2016). Possibly, noradrenaline that is released by nicotine 
improves attention to emotional states and emotion regulation, while 
dopamine promotes social interaction. Thus, adolescents who are 
limited in describing their feelings as a result of prior adverse experi
ences may vape as a way to connect emotionally with others and emo
tions within themselves. In addition, consistent with Akers and Lee 
(1996) work on social learning theory and smoking, it is possible that 
adolescents’ vaping behavior is reinforced through social interaction 
and feelings of belonginess. Yet, more research is needed to understand 
links between e-cigarettes, or nicotine specifically, on different facets of 
alexithymia, as research in this area is limited. 

4.1. Limitations 

Potential limitations of this research include generalizability across 
adolescent populations. Namely, the sample was comprised mainly of 
Hispanic/Latinx (84.94%) adolescents. Prior work has shown that His
panic/Latinx adolescents present an increased risk for initiating e-ciga
rette use at an early age compared to adolescents from other ethnicities 
suggesting that Hispanic/Latinx adolescents are at higher risk for future 
nicotine dependence (Lanza et al., 2017). Moreover, people of Hispa
nic/Latinx origin are more likely to experience childhood emotional 
neglect compared to those of non-Hispanic white origin (Hunt et al., 
2017; Taillieu et al., 2016). This suggests that our sample may reflect 
high rates of childhood emotional abuse/neglect and e-cigarette use (i. 
e., 36.8% and 24.0; respectively). Hence, our findings may not gener
alize to other ethnicities. Furthermore, the inclusion criteria of the larger 
longitudinal study required a sample of adolescents at greater risk of SU 
initiation (e.g., reporting having a friend or sibling ever try a substance). 
Even though our sample is likely representative of typical high school 
students in the region (i.e., most high school students screened at 
high-risk with only 2.6% not meeting a high-risk criterion), results may 
not generalize to adolescents from other regions. The current study re
lies on self-report measures to assess childhood trauma, e-cigarette use, 
and alexithymia. This could pose a problem of shared method variance 
(Orth, 2013). Moreover, cognitive factors (e.g., comprehension of the 
question) or situational factors (e.g., stigma about substance use) may 
have impacted adolescent’s honest responding of e-cigarette use (Brener 
et al., 2003). Furthermore, individuals with alexithymia can demon
strate biased perceptions of their emotional states when using subjective 
measures (Betka et al., 2018). Future studies should consider including 
multiple reporters on trauma experiences or more objective measures of 
alexithymia and e-cigarette use, and examine such associations within a 
larger sample. Lastly, only 16% of the variance in e-cigarette use is 
explained by our model; thus, other potential pathways to adolescent 
e-cigarette use may exist. 

4.2. Clinical implications 

A closer examination of negative sequelae of childhood trauma, such 
as difficulty describing feelings, may have utility in informing which 
adolescents who have experienced emotional abuse/neglect could be at 
increased risk for e-cigarette use and benefit from prevention 

programming. Promoting emotion regulation skills may be beneficial for 
those adolescents who have experienced childhood trauma (Sloan et al., 
2018). However, one challenge of enhancing emotion regulation skills 
among individuals with alexithymia is the mere task of accurately 
identifying and describing emotions. Thus, instructing individuals how 
to interpret affective signals, also known as “somatic markers,” which 
consist of assessing bodily signals and feelings as “good” or “bad” is a 
critical first step (Damasio, 1994; Storch et al., 2011). For example, the 
Zurich Resource Model (ZRM) is a psychoeducational training that has 
shown positive effects on individuals with alexithymia as it focuses on 
affect regulation skills, which includes addressing somatic markers 
(Storch et al., 2011). Psychoeducational trainings combined with 
expressive writing practices may have potential benefits to offset the 
negative sequelae of childhood trauma, such as difficulty describing 
feelings. Fostering expressive writing about traumatic, stressful, or 
emotional events could also have benefits for adolescents with diffi
culties communicating their emotions(Baikie and Wilhelm, 2005). 
Expressive writing has shown positive effects on individuals with high 
alexithymia, specifically for those with difficulties describing their 
feelings (Baikie, 2008). 

Moreover, we speculate that, promoting transdiagnostic treatment 
targets, such as Emotion Regulation Treatment (ERT), could have pos
itive effects on adolescents’ deficits in not only identifying but also 
describing feelings. ERT is a combination of promoting emotion regu
lation skills with cognitive-behavioral treatment, and includes aware
ness and understanding of emotions (Sloan et al., 2018; Stasiewicz et al., 
2018). This type of intervention has shown to be effective among young 
adults seeking treatment for alcohol and other SU disorders as emotion 
regulation has been implicated as a potential mechanism linking child
hood maltreatment and subsequent SU (Sloan et al., 2018). 

5. Conclusion 

As rates of adolescent e-cigarette use remain high, the current study 
provides enhanced insight into factors linked with adolescent e-cigarette 
use. Specifically, the present study demonstrated an association between 
childhood emotional abuse/neglect and e-cigarette use through diffi
culties describing feelings. Adolescents who have experienced emotional 
abuse/neglect were more likely to exhibit difficulties describing feelings 
and, in turn, may experience an increased risk of e-cigarette use. 
Fostering targeted treatment associated with emotion regulation and 
verbalization may offer utility in reducing risk for e-cigarette use among 
adolescents with experience of emotional trauma during childhood. 
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Valente, M.J., Gonzalez, O., Miočević, M., Mackinnon, D.P., 2016. A note on testing 
mediated effects in structural equation models. Educ. Psychol. Meas. 76 (6), 
889–911. 

Yoon, S., Dillard, R., Kobulsky, J., Nemeth, J., Shi, Y., Schoppe-Sullivan, S., 2020. The 
type and timing of child maltreatment as predictors of adolescent cigarette smoking 
trajectories. Subst. Use Misuse 55 (6), 937–946. 
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