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Abstract

Adolescents with attention-deficit/hyperactivity disorder (ADHD) are at high risk for tobacco use, 

but tobacco use prevention strategies are not regularly incorporated into evidence-based ADHD 

interventions. We conducted a pilot randomized-controlled trial to determine the feasibility of 

integrating tobacco use prevention skills into a behavioral treatment for ADHD and to provide 

preliminary efficacy data comparing a combined (ADHD + tobacco) intervention (N = 40) to an 

ADHD only intervention (N = 23) on tobacco risk outcomes. Sixty-three adolescents (72% male; 

13–17 years) with ADHD and their caregivers were randomly assigned to condition and families 

were masked to condition. Parent and adolescent ratings were collected at baseline, immediate 

post-intervention, and at 3- and 9-month follow-up assessments. The combined intervention was 

(1) implemented with high fidelity (94%), (2) well received by parents and adolescents as 

evidenced by high levels of treatment attendance (82%) and satisfaction with the intervention, and 

(3) associated with parent- and adolescent-reported reductions in tobacco use risk. Relative to the 

ADHD intervention, the combined intervention buffered against increases in tobacco risk, 

including reduced intentions to smoke and maladaptive social normative beliefs, and increased 

parental control, family cohesion, and family communication about substance use. Effect sizes at 

post-treatment were in the small to moderate range. Overall, this study provides preliminary 

support for a parent-adolescent behavioral treatment supplemented with family-based tobacco 

prevention strategies. This approach targets families already in treatment for ADHD, reducing 

barriers that occur when families attend multi-session prevention programs in addition to ADHD 

treatment.
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Tobacco use is associated with a host of significant negative health outcomes such as cancer, 

stroke, and lung diseases (U.S. Department of Health and Human Services 2014). Many of 

these health problems are the result of unhealthy behavioral choices (e.g., smoking, drinking 

alcohol) that are typically formed during the adolescent and young adult years. It is well 

established that adolescents with attention-deficit/hyperactivity disorder (ADHD) are at 

higher risk of tobacco use (especially cigarettes) and initiate tobacco use at younger ages 

compared to those without ADHD (Dunne et al. 2014; Molina et al. 2013). They also 

progress to heavier use more rapidly (Sibley et al. 2014b). This contributes to high rates of 

comorbidity between ADHD and tobacco use during emerging adulthood (Dvorsky and 

Langberg 2019; Mitchell et al. 2018) and adulthood (Lee et al. 2011; Wilens et al. 2011). 

This is concerning given that 11% of children ages 4–17 years (6.4 million children) have 

been diagnosed with ADHD at some point in their lives, with 8.8% currently diagnosed 

(Visser et al. 2014). Yet, adolescents with ADHD are seldom targeted for tobacco use 

prevention efforts. Moreover, ADHD medications may not reduce adolescents’ tobacco use 

(Molina et al. 2013) and evidence-based behavioral treatments for ADHD do not target 

tobacco use prevention, and have not demonstrated sustained effects on tobacco use in this 

population. Thus, there is an urgent need for innovative approaches that prevent the initiation 

of tobacco use or progression to heavier use for adolescents with ADHD.

Although family-based prevention programs have shown promise in reducing adolescent 

tobacco use in the general population (Spoth et al. 2015; Spoth et al. 2006), families of 

adolescents with ADHD are most likely to initiate treatments focused on addressing 

educational impairments (DuPaul and Langberg 2014). Moreover, the feasibility of families 

attending multiple programs is questionable. An understudied approach is to implement 

tobacco use prevention skills in settings where families are already engaged and receiving 

treatments. To our knowledge, no study to date has integrated evidence-based tobacco use 

prevention skills into an existing behavioral treatment for ADHD as a method of preventing 

adolescents’ risk of initiating tobacco use or escalating to heavier use.

Tobacco Use and Prevention among Youth with ADHD

In the Multimodal Treatment Study (MTA), which followed 579 children diagnosed with 

ADHD into young adulthood, adolescents with ADHD were more likely than adolescents 

without ADHD (36% vs. 17%) to be daily smokers at the 16-year follow-up (mean age of 

24.9 years) and they progressed more rapidly from smoking initiation to daily smoking 

(Mitchell et al. 2018). Importantly, ADHD symptoms are uniquely responsible for the early 

emergence of tobacco, alcohol, and illicit drug use and predict substance use to a greater 

degree than childhood antisocial behaviors (Molina and Pelham 2003). In one of the first 

studies to examine ADHD risk for electronic cigarette (e-cigarette) use, Dvorsky and 

Langberg (2019) found that ADHD symptoms in high school predicted increases in e-

cigarette use throughout the first year of college. The presence of ADHD symptoms also 
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significantly increases adolescents’ risk of and progression to developing a substance use 

disorder (Lee et al. 2011; Molina et al. 2013). Of particular concern is that adolescents with 

ADHD are four to five times more likely to escalate to heavier cigarette and marijuana use 

after trying the substance only once compared to adolescents without ADHD (Sibley et al. 

2014b). This substance use poses enormous health risks for adolescents with ADHD and can 

negatively impact brain development.

Much of the research examining why ADHD confers risk for tobacco and substance use has 

implicated that difficulties with attention, impulsivity, and poor decision-making skills via 

mediating cognitive (e.g., attitudes, coping skills) and social (e.g., parent/peer modeling) 

influences (Glass and Flory 2010 for a review). Social influences including peer and family 

factors have a significant role in the development of tobacco and substance use problems for 

adolescents with ADHD (Molina and Pelham 2014; Wilens et al. 2008). For example, 

Dvorsky and Langberg (2019) demonstrated that adolescents with ADHD symptoms tend to 

perceive greater degrees of peer use and social desirability of use, increasing their risk for 

reduced inhibition behaviors and subsequent tobacco use.

Although multiple evidence-based treatments for children with ADHD exist (Evans et al. 

2018), none specifically target or are sufficiently effective at preventing adolescent tobacco 

use (Molina and Pelham 2014). Pharmacological treatment, the most common treatment for 

ADHD (Visser et al. 2014), can produce marked improvement in ADHD symptoms (Pliszka 

2007), but these improvements often do not translate into reductions in tobacco use. 

Moreover, the effect of medication on tobacco use is mixed with some studies showing 

medication provides protective effect for tobacco use (Groenman et al. 2013; Schoenfelder 

et al. 2014) and other studies reporting no impact (Humphreys et al. 2013; Molina et al. 

2013).

The other most commonly delivered treatments for ADHD are behavioral treatments, such 

as behavioral parent training (BPT; Fabiano et al. 2009), but few studies have explored 

whether behavioral treatments prevent or reduce adolescent tobacco use (Schoenfelder and 

Kollins 2014). BPT during early childhood for children with ADHD has led to reductions in 

early adolescent tobacco use (Molina et al. 2007); however, these differences were not 

sustained into later adolescence (Molina et al. 2013). This is likely because ADHD 

behavioral treatments studied to date have not made any specific attempt to focus on tobacco 

use prevention.

Integrating Tobacco Prevention Skills into an Evidence-Based ADHD 

Intervention

Since behavioral treatments for ADHD are widely available in the community (Loren et al. 

2015) and many parents of adolescents with ADHD seek treatment for their adolescents’ 

academic problems (DuPaul and Langberg 2014), a parent-adolescent behavioral treatment 

that targets academic functioning may be an ideal context for delivering tobacco use 

prevention strategies. Supporting Teens’ Academic Needs Daily (STAND; Sibley et al. 

2013; Sibley et al. 2014a) is a collaborative behavioral treatment that targets empirically 

identified adolescent (e.g., organizational problems) and parent (e.g., effective contingency 
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management) mechanisms shown to predict positive long-term outcomes. STAND has been 

implemented in weekly individual therapy with adolescents with ADHD and their parents 

and in groups (STAND-G) with multiple families. STAND has been evaluated in multiple 

randomized trials with middle and high school students and found to improve ADHD 

symptoms, organization, parent stress, and GPA out to 6-months follow-up (Sibley et al. 

2013; Sibley et al. 2014a; Sibley et al. 2016).

To our knowledge, no existing tobacco use prevention programs have been implemented and 

evaluated with families of adolescents with ADHD. Yet, prevention programs have been 

developed that target individual- and family-level risk factors associated with adolescent 

tobacco use and have demonstrated success in reducing tobacco use in adolescents without 

ADHD (Kumpfer et al. 2010; Spoth et al. 2015). One prevention program that targets 

parenting and family relationship factors that are associated with tobacco use is the 

Strengthening Families Program: For Parents and Youth 10–14 (SFP 10–14; Spoth et al. 

2015; Spoth et al. 2006). Like STAND, the SFP 10–14 emphasizes parent and adolescent 

skill development, and provides families with opportunities to practice the skills they are 

taught. The SFP 10–14 Logic Model (see Supplementary File 1), which was used in the 

present study, specifies that the SFP 10–14 produces changes in proximal variables that are 

associated with decreased adolescent tobacco use such as adolescent skills (e.g., tobacco use 

refusal efficacy), parenting skills (e.g., risk behavior monitoring), and the family relationship 

(e.g., communication about substance use), which then lead to changes in distal outcomes 

(e.g., less tobacco use).

Importantly, there is considerable overlap between some of the content in SFP 10–14 and 

STAND (see Table 1), which facilitates the integration of tobacco prevention skills into 

STAND. For example, STAND includes sessions on general communication, problem 

solving, and using effective parenting skills, but none of this content is discussed in the 

context of preventing tobacco use. Further, SFP 10–14 teaches unique adolescent tobacco 

prevention skills (e.g., refusal self-efficacy) and parenting skills (e.g., communication about 

substance use) that could be incorporated into STAND. Outcome studies indicate that the 

SFP 10–14 has a positive impact in delaying or reducing adolescent tobacco use, and on 

mediators such as positive parent-child interactions and monitoring (Coatsworth et al. 2010; 

Spoth et al. 2015).

Given this strong evidence base, we integrated components of the SFP 10–14 into STAND-

G to develop a combined ADHD and tobacco use prevention skills (TPS) treatment for 

adolescents with ADHD (STAND-G + TPS). This approach of integrating tobacco use 

prevention skills within the context of ADHD treatment has multiple advantages. For 

example, this approach targets adolescents and families already in treatment, potentially 

reducing barriers related to feasibility, acceptability, and cost that may occur when families 

are asked to attend multi-session prevention programs in addition to ADHD treatment.

The Current Study

We conducted a pilot randomized-controlled trial to determine the feasibility of 

implementing the STAND-G + TPS intervention, and to provide preliminary efficacy data 
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comparing STAND-G + TPS to STAND-G alone on tobacco/substance risk outcomes. We 

chose to compare two active intervention conditions rather than making comparisons to a 

no-intervention condition. We examined the impact of STAND-G + TPS on factors that are 

associated with reduced adolescent tobacco use including adolescent skills, parenting skills, 

and the family relationship. Compared to STAND-G alone, we hypothesized that (a) 

STAND-G + TPS adolescents will report decreased intentions to smoke and maladaptive 

social normative perspectives of smoking, and increased tobacco/substance use refusal 

intentions, (b) STAND-G + TPS parents and adolescents will report increased parental 

monitoring or control of adolescents’ tobacco risk related behaviors, and (c) STAND-G + 

TPS parents and adolescents will report increased family cohesion and communication about 

substance use. Finally, we hypothesized that both conditions would be feasible to implement 

and acceptable to families as indicated by attendance and parent satisfaction.

Method

Participants

Participants were 63 adolescents between the ages of 13 to 17 (Mage = 15.01, SD = 1.16) 

with ADHD and their caregivers. Adolescents attended 27 different middle and high schools 

in central Virginia: 92.1% attended public school, 4.7% charter school, and 3.2% private 

school. Adolescents were recruited in three successive cohorts over two school years (i.e., 

one cohort each semester). There were no significant differences between the two 

intervention conditions on any of the adolescent/family demographic characteristics, 

adolescent’s medication status, baseline symptom severity, or co-occurring externalizing or 

internalizing disorders (see Table 2).

Procedures

Participants were recruited from local middle and high schools through flyers sent home and 

referrals from school counselors. Recruitment flyers contained descriptions of ADHD 

symptoms and academic impairments so that recruitment efforts were based on observed 

characteristics of students, rather than previous diagnoses alone. The recruitment flyers 

stated that parents and their adolescents have the opportunity to receive a free diagnostic 

assessment and if eligible, an intervention that addresses the academic impairments 

frequently exhibited by adolescents with ADHD. In this manner, we ensured that the sample 

is typical of families who frequently seek out treatment for ADHD rather than a sample 

specifically interested in an intervention specific to tobacco use prevention. Study flyers 

provided families with a number to call to receive more information about the study. When 

families called, research staff read a detailed description of the study to families and a phone 

screen was administered. In order to be scheduled for an inclusion/exclusion eligibility 

evaluation, parents had to endorse their child as currently exhibiting at least four of nine 

DSM–5 ADHD symptoms of inattention.

Criteria for inclusion in the study required that adolescents (a) were between 13 and 17 years 

of age; (b) met full DSM–5 diagnostic criteria for ADHD (i.e., six or more symptoms 

present within a domain, age of onset prior to 12, symptom related impairment in multiple 

settings, and symptoms not accounted for by another condition) based on the Parent 
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Children’s Interview for Psychiatric Syndromes (P-ChIPS; Weller et al. 2000); (b) 

demonstrated IQ of 80 or above as estimated using the Wechsler Abbreviated Scale of 

Intelligence Scale for Children (WASI; Wechsler 1999); and (c) did not meet diagnostic 

criteria for a pervasive developmental disorder, bipolar disorder, or psychosis. Adolescents 

were also administered four subtests from the Wechsler Individual Achievement Test, Third 

Edition (WIAT-III; Wechsler 2009).

Inclusion evaluations were administered by clinical psychology graduate students who were 

observed multiple times before implementing the evaluations independently. Participant’s 

assessment data were then reviewed with a licensed clinical psychologist to determine 

eligibility and diagnoses. Adolescents who reported current and/or prior substance use, but 

who did not currently meet criteria for a substance use disorder (n = 16) were allowed to 

participate.

The intervention is focused on preventing the initiation of tobacco use and/or progression to 

heavier use, so adolescents who had a substance use disorder (including tobacco use 

disorder) were excluded (n = 1). Adolescents, both on and off ADHD medications, were 

eligible to participate. After providing written verbal consent and assent, baseline measures 

were completed at the time of the inclusion evaluations, before the intervention started. 

Participants who met inclusion criteria were invited to participate in the interventions. 

Participants completed measures at baseline, post-intervention and 3- and 9-month post-

intervention. Families received $50 for completing the baseline and post measures, and $75 

for the 3-and 9-month assessments. This study was approved by the Institutional Review 

Board at Virginia Commonwealth University.

Randomization—After completing the baseline measures, families were randomized to 

either STAND-G or STAND-G + TPS. Participants were stratified to treatment condition 

based upon ADHD medication status. In cohorts 1 (n = 14) and 2 (n = 29), students were 

randomly assigned to condition within cohort in a 1:1 ratio, however in the final cohort 3 (n 

= 20), all participants were assigned to the STAND-G + TPS condition, for a total of N = 23 

who received STAND-G and N = 40 who received STAND-G + TPS (see Fig. 1). In order to 

conduct the most methodologically rigorous examination of the active manipulation (i.e., 

addition of SFP 10–14 components to STAND-G), parents and adolescents were not told 

that one of the two interventions included materials focused on tobacco use prevention. 

Upon completion of the 9-month assessment period, families were sent a letter that 

explained the full purpose of the study.

Intervention Groups—Both groups were held after school or in the evenings at local high 

schools or in research lab space. Seven clinical psychology doctoral students facilitated the 

groups; 3 clinicians implemented both interventions. In supervision meetings, clinicians 

were reminded not to mention substance use in STAND-G only sessions. Supporting Teen’s 

Academic Needs Daily-Group (STAND-G) (Sibley et al. 2014a) consists of 8 weekly, 90-

min sessions delivered in a group format, with 6 to 11 families per group. Sessions 1–2 build 

parent motivation for change through motivational interviewing, create a family-driven case 

conceptualization, and select modular session content through a treatment menu based on 

group consensus presenting problems. Sessions 3–6 are family-selected to allow for content 
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individualization and aim to remediate organization, time management, and planning skills 

deficits and increase parent involvement in academics and behavioral monitoring. Sessions 

7–8 enact a home academic contract to enhance adolescent motivation to use new skills, 

coordinating with the school as needed, and families review progress and discuss plans for 

continuing skill use without therapist support. Each session began with parents and 

adolescents together to introduce the program and to review homework. Parents and 

adolescents were then moved to separate groups. Adolescents learned skills to help with 

organization and academic skills, and parents were taught parenting skills. Parents and 

adolescents reunited at the end of the sessions for a collaborative activity. Table 1 shows 

where SFP 10–14 content was integrated into each STAND-G session. To ensure that both 

interventions were the same duration, we adjusted the amount of time allotted for activities/

explanations in STAND-G so that we could add related SFP 10–14 skills and/or explain how 

STAND-G skills also apply to substance use prevention.

Measures

Treatment Fidelity and Attendance—Clinicians completed fidelity checklists and 

audiotaped each weekly group session. Research staff rated clinician adherence to 25% of 

the sessions using a dichotomously coded treatment fidelity checklist (each item rated as 1 = 

implemented or 0 = not implemented). Audio-recordings were grouped by intervention 

session and clinician and recordings were randomly selected to ensure that sessions from the 

beginning, middle, and end of the intervention program were equally represented. Research 

staff initially listened to audio-recorded sessions together to calibrate scoring and ensure 

interrater reliability. Research staff double-coded the selected sessions and at no point was 

agreement below 80%. This review also demonstrated that substance use was not mentioned 

in the STAND-G only sessions. Attendance for each group session was measured from sign-

in sheets completed by clinicians or research assistants at the sessions.

Treatment Satisfaction—A 12-item satisfaction questionnaire developed for this study 

was completed by parents and adolescents. The majority of items assessed satisfaction 

related to specific components of the interventions. For example, STAND-G + TPS 

participants were asked to rate how well the intervention improved their awareness of 

strategies for helping their child resist pressure to smoke or use other substances. In addition, 

participants in both groups responded to more general questions about overall acceptability 

and satisfaction with the intervention. Parents and adolescents indicated their agreement 

with each statement on a 5-point scale (1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = 

agree, 5 = strongly agree). The present study examined the mean across items, with higher 

scores represented greater satisfaction.

Tobacco and Substance Use—Adolescents completed items based on the Monitoring 

the Future Survey (Johnston et al. 2015) assessing the frequency of tobacco use, marijuana 

use, and prescription drug misuse in the past month (the last 30 days). For each item, the 

response categories were 1 = did not use, 2 = less than 1 time per day, 3 = once/day, 4 = 2 to 

5 times/day, 5 = 6 to 10 times/day, 6 = 11 to 20 times/day, and 7 = more than 20 times/day.
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Smoking Intentions and Susceptibility—Adolescents answered 6 items that assessed 

their intention to use tobacco products within the next six months (Mahabee-Gittens et al. 

2011). Items were added to assess adolescents’ intentions to use newer types of tobacco 

products (e.g., e-cigarettes). Adolescents also rated their susceptibility to use e-cigarettes 

(Pepper et al. 2013). In the present study, smoking intentions (mean of 6 items; αs 

= .75–.93) were rated on a 4-point scale from 1 = Definitely not, 2 = Probably not, 3 = 

Probably will, 4 = Definitely will; and e-cigarette susceptibility (1 item) was rated on a 

reverse scale: 1 = Definitely yes to 4 = Definitely not. The smoking intention measure has 

been correlated with lower parent-adolescent conflict, and increased parental monitoring in a 

sample of adolescents (Mahabee-Gittens et al. 2011).

Tobacco and Substance Use Refusal Intentions—Adolescents’ refusal intentions 

were assessed with 7 items including items used in previous trials of SFP 10–14 (Redmond 

et al. 2009). We added items to measure refusal intentions of different types of tobacco 

products (e.g., e-cigarettes). Items were originally rated on a 5-point scale with 1 being 

Definitely would say “no” and 5 being Definitely would not say “no.” Items were reverse 

coded so that higher scores indicated greater levels of refusal intentions. The mean across 

items was used. These items have shown adequate reliability in prior SFP-10–14 

evaluations, as well as being sensitive to change over the course of intervention (Redmond et 

al. 2009). In the present study, internal reliability for tobacco (αs = .87–.94) and other 

substance (αs = .74–.93) refusal intentions was adequate.

Maladaptive Social Normative Beliefs about Smoking—Using items from recent 

studies measuring adolescents’ perceptions of social acceptability, tolerance, and desirability 

of smoking (Gibson et al. 2018), adolescents answered 4 items pertaining to their social 

normative beliefs about using cigarettes and e-cigarettes. Items were rated on a 5-point scale 

ranging from 0 (definitely not) to 4 (definitely yes). The mean score was used as rating of 

maladaptive social normative beliefs about smoking in the present study (αs = .85–.90).

Parental Monitoring of Risk Behaviors—The Parental Practices Scale (24 items; Kerr 

and Stattin 2000) assesses the behaviors of parents and children that relate to parents’ 

awareness of their children’s activities. The present study examined the Parental Control 

(mean of 5 items) subscale, separately rated by parents and adolescents. The Parental 

Control subscale has been found to be negatively associated adolescent delinquency, school 

problems, and poor teacher-student and father-adolescent relationships (Kerr and Stattin 

2000). Parents also rated 3 items assessing their involvement with their child. These items 

have demonstrated sensitivity to change over the course of intervention (Kumpfer et al. 

2010). Items were assessed on a 5-point scale ranging from 1 = lower to 5 = higher control/

involvement and the mean for each scale was used in analyses. Internal reliability was αs 

= .79–.87 (parent) and αs = .78–.86 (adolescent).

Parental Communication about Substance Use—Parents and adolescents rated 8 

items assessing parental messages about substance use (Ennett et al. 2001). Participants 

rated how many times in the last six months they talked about substance use with one 

another ranging from 0 (0 times) to 3 (3 or more times). This scale has been associated with 
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adolescent report of lifetime smoking and drinking escalation over a one-year period (Ennett 

et al. 2001). In the present study, a mean score across items was used with higher scores 

representing higher frequency of communication about substance use (parent αs = .94–.98, 

adolescent αs = .94–.97).

Family Relationship Factors Associated with Adolescent Tobacco Use—The 

cohesion subscale (20 items) of the Family Adaptability and Cohesion Evaluation Scale 

(FACES-III; Olson et al. 1985) assessed parent and adolescent perceptions of how likely 

family members are to do various behaviors representing family cohesion on a 1 (almost 

never) to 5 (almost always) scale. This subscale has demonstrated good internal reliability, 

face and content validity, and has been associated with more positive communication skills 

(Olson 1986). In the present study, internal consistency was αs = .90–.92 (parents) and αs 

= .94–.96 (adolescents).

Data Analysis

All statistical analyses were performed in SAS version 9.4. Analyses are based on intent-to-

treat, including all participants who participated in the interventions (attended at least one 

session in either condition) using all available data for participants that were assigned to 

either the STAND-G or STAND-G + TPS (N = 63). Analyses compared outcomes between 

the two conditions across three separate domains of functioning that are associated with 

reduced adolescent tobacco use: (1) adolescent skills; (2) parenting skills; and (3) family 

relationships. To test for a Group by Time interaction from post-intervention to 9-months 

follow-up, baseline, post, 3-months follow-up and 9-months follow-up assessment waves 

were added to the model. Data were analyzed using hierarchical linear modeling via linear 

mixed effect model (PROC MIXED). The basic model includes group assignment, time, and 

the interaction between group and time. In addition, this modeling approach allowed us to 

account for the repeated measures obtained from each adolescent across time. We used a 

repeated statement to account for the correlation induced by data collected from the same 

subject in multiple occasions.

Analyses were conducted to determine if there were significant pre-to-post treatment 

changes for adolescents and parents within each group and whether these changes differed 

across groups (i.e., Condition × Time interaction effects). The analytic models treated time 

as a dummy-coded within-person variable such that the main effect for intervention 

condition represented differences at pretest, time represented preto-post changes, and 

Intervention × Time interactions represented intervention effects on pre-to-post changes in 

outcomes at each follow-up wave. The models controlled for conduct problems, sex, and 

age, including both their main effects and conduct, sex, and age differences in change over 

time. The Group by Time interaction was the main outcome of interest because a significant 

interaction would indicate that groups changed differently over time. Group by Time 

interaction outcomes are presented in Table 3. In addition, the potential impact of school and 

cohort effects was investigated, and there were no significant effects for any of the outcomes 

of interest. When the Group by Time interactions were significant, they were followed with 

post hoc contrasts comparing the least-squared mean estimates at post-intervention. The p 

values from post hoc analyses were corrected for multiple comparisons across all 
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comparisons using false discovery rate procedures (FDR; Benjamini and Hochberg 1995). 

The p values reported are corrected values. In order to assess maintenance of treatment 

effects, these models were repeated using follow-up outcomes, and post-intervention and 

follow-up scores were compared within and between groups. Cohen’s d effect sizes were 

calculated using standardized mean difference scores to examine the magnitude of between 

group differences (Kline 2004). The magnitude of effects was interpreted based on Cohen’s 

(1988) general guidelines for small (d = .20), medium (d = .50), and large (d = .80) effects. 

Power is an issue in that effects as large as .40 were not statistically significant. As cautioned 

by Cohen (1988), statistical significance is not the only factor to consider when interpreting 

results.

Adolescent-reported data on at least one measure were available for all 63 adolescents at 

baseline, 60 at post-test, 54 at the 3-month follow-up, and 42 at the 9-month follow-up. 

Parent-reported data on at least one measure were available for 63 adolescents at baseline, 

60 at post-test, 53 at the 3-month follow-up, and 42 at the 9-month follow-up. Treatment 

conditions did not differ in the number of caregiver report waves of data available (STAND-

G: M = 3.65, STAND-G + TPS: M = 3.22), t(61) = 1.92, p = .06, d = .50) or the number of 

adolescent report waves of data available (STAND-G: M = 3.65, STAND-G + TPS: M = 

3.23), t(61) = 1.87, p = .07, d = .49), although moderate effect sizes suggest STAND-G had 

moderately more waves of data collected relative to STAND-G + TPS. There were no 

significant differences between participants who completed post- or follow-up ratings 

relative to those available vs. missing data either post-treatment, 6-, or 9-month follow-up 

waves on: adolescent baseline ADHD symptom severity, externalizing or internalizing 

comorbidity, medication status, tobacco use, substance use, age, sex, race/ethnicity, family 

income, parent marital status, or parent/adolescent-reported treatment satisfaction. As such, 

missing data were addressed using multilevel modeling with full-information maximum 

likelihood estimates. This made it possible to examine changes across all four waves of data 

(i.e., baseline and three posttest waves) even if individuals were missing data at one or two 

of the post waves.

Results

Feasibility and Acceptability

Treatment Fidelity and Attendance—Adherence across sessions and clinicians was 

91.8% for STAND-G and 94.2% for STAND-G + TPS, indicating clinicians implemented 

both interventions with high fidelity. When averaged separately for each session, fidelity by 

session ranged from 84% to 100% for STAND-G and from 86% to 100% for STAND-G + 

TPS. The average number of sessions attended was 6.87 (86%) in STAND-G and 6.59 

(82%) STAND-G + TPS, which did not differ across conditions, t(61) = .62, p = .54.

Treatment Satisfaction—Parent and adolescent satisfaction with STAND-G was 

compared to STAND-G + TPS satisfaction. Parent and adolescent satisfaction were highly 

correlated for STAND-G (r = .78, p < .001) and STAND-G + TPS (r = .58, p < .001). T-test 

comparisons indicated that parents who received STAND-G + TPS expressed very high 

treatment satisfaction (M = 4.42, SD = .42), and this did not significantly differ from those 
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in STAND-G (M = 4.30, SD = .61, t(60) = .89, p = .38, d = .24). Adolescents who received 

STAND-G + TPS were also satisfied with treatment (M = 3.89, SD = .61), but not 

significantly more so than STAND-G adolescents (M = 4.16, SD = .52, t(60) = −1.78 p 

= .08, d = .47).

Preliminary Treatment Effects

The intervention groups did not differ on baseline demographic and clinical characteristics 

(see Table 2). Overall, rates of adolescent tobacco use (4.3–15.0% at wave 1, 5.3–9.1% at 

wave 2, 6.9–9.1% at wave 3, and 5.3–13/6% at wave 4), substance use (13.0–15.0% at wave 

1, 13.2–13.6% at wave 2, 9.1–13.8% at wave 3, and 9.1–15.8% at wave 4) were low. Given 

this low prevalence and that the primary focus of prevention, frequency of use was not 

explored in subsequent longitudinal mixed models. Using hierarchical linear modeling, we 

conducted a series of linear mixed effect models with each outcome variable as the 

dependent variable and group (STAND-G vs. STAND-G + TPS) as the between-subjects 

predictor and time (baseline, post, 3 months, 9 months) as the within-subjects predictor. To 

consider relative change between the groups, we also calculated a Cohen’s d effect sizes 

based on the mean baseline to post-treatment change in the STAND-G group minus the 

mean baseline to post-treatment change in the STAND-G + TPS group, divided by the 

pooled baseline standard deviation (Morris 2008).

Adolescent Skills Associated with Decreased Tobacco Risk—Table 3 displays the 

results of the group × time analyses of all adolescent outcomes including susceptibility, 

intentions, and social normative beliefs, controlling for sex, conduct problems, and age as 

covariates, including both their main effects and differences in change over time. There was 

a significant linear group × time intervention effect for reducing adolescents’ intentions to 

smoke and maladaptive social normative beliefs about smoking from baseline to follow-up 

(see Figure 2). These findings suggested that compared to STAND-G alone, participants 

who received STAND-G + TPS experienced greater reductions in tobacco risk over time. 

The magnitude of the difference in smoking intentions between STAND-G + TPS and 

STAND-G from baseline to post-intervention was large (t = −2.80, p = .005, d = .75). 

Although no longer significant, the magnitude of the difference in smoking intentions 

groups from post-intervention to 3-months follow-up (t = −1.94, p = .06, d = .53) and from 

3-months to 9-months follow-up (t = −1.91, p = .06, d = .59) was moderate, and suggested 

that, compared to STAND-G alone, participants who received STAND-G + TPS had greater 

reductions in intentions to smoke over time. Group differences on social normative beliefs 

was moderate from baseline to post-intervention (t = −2.27, p = .03, d = .61); however, 

reduced from post to 3-months follow-up (t = −.45, p = .65, d = .12) and from 3- to 9-

months follow-up (t = −1.20, p = .24, d = .37). Each represented a preventative effect such 

that adolescents in STAND-G + TPS did not show the significant increase in intentions to 

smoke or increase in maladaptive social norm beliefs found for adolescents in the STAND-G 

condition. Adolescents in the STAND-G + TPS condition demonstrated reduced e-cigarette 

susceptibility and stronger tobacco refusal intentions, although the group × time interactions 

were not significant (ps = .07 to .09). Post hoc analyses compared differences between 

groups at post-intervention and follow-up and revealed significant differences in the 

hypothesized direction between STAND-G + TPS and STAND-G, with effect sizes in the 
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moderate range at post intervention (ds = .20 to .55) for stronger refusal intentions and 

reduced susceptibility, however group differences were reduced at follow-up waves.

Parenting Skills Associated with Decreased Adolescent Tobacco Risk—There 

was also a significant group by time effects on the adolescent report of parental control in 

parenting practices and parent report of communication about substances (Table 3). Post hoc 

analyses revealed no significant differences between groups at immediate post-intervention 

(t = .35, p = .72, d = .10) and 3-month follow-up (t = .12, p = .90, d = .03), however 

significant differences were found in the hypothesized direction at the 9-month follow-up (t 

= 2.75, p = .006, d = .85). The magnitude of the difference between groups increased 

substantially with moderate preventative effects at 9-months follow-up. In contrast to 

adolescents in the STAND-G + TPS condition, those in the STAND-G condition reported a 

significant decrease in adolescent-rated parental control at the 9-month follow-up. Group 

differences on parent-reported communication about substance risk was moderate from 

baseline to post-intervention (t = 2.10, p = .03, d = .56); however reduced from post to 3-

months follow-up (t = .84, p = .39, d = .23) and from 3- to 9-months follow-up (t = 1.16, p 

= .24, d = .36).

Family Relationship Factors Associated with Decreased Tobacco Risk—There 

was a significant group by time interaction for parent-rated family cohesion across waves. 

Post hoc analyses, found a significant effect favoring the STAND-G + TPS for enhancing 

family cohesion, with moderate effect sizes from baseline to post-intervention (t = 2.13, p 

= .03, d = .58) and from post to 3-months follow-up (t = 2.73, p = .007, d = .74). Although 

there was no significant between group differences on parent-rated family cohesion at 9-

months follow-up, the magnitude of this difference was moderate (t = 1.84, p = .07, d = .55).

Discussion

This study evaluated the impact of two brief interventions for adolescents with ADHD. To 

reduce potential expectancy bias (Sonuga-Barke et al. 2013), parents and adolescents were 

masked to intervention condition and were not aware that one condition included tobacco 

prevention strategies, while the other condition did not. Parents and adolescents expressed 

equivalent satisfaction with both interventions, providing evidence that observed differences 

between STAND-G and STAND-G + TPS cannot be attributed to bias. Overall, this study 

provides preliminary support for a parent-adolescent treatment for academic impairment, 

STAND-G (Sibley et al. 2013, 2014a), supplemented with tobacco prevention strategies 

from the Strengthening Families Program 10–14 (SFP 10–14; Spoth et al. 2006). The 

combined intervention was 1) implemented by novice clinicians with high fidelity, 2) well 

received by parents and adolescents as evidenced by high levels of treatment attendance and 

satisfaction with the intervention, and 3) associated with parent- and adolescent-reported 

reductions in tobacco use risk behaviors and attitudes. Specifically, relative to STAND-G, 

the STAND-G + TPS buffered against increases in tobacco risk, including reduced 

adolescents’ intentions to smoke and maladaptive social normative beliefs, and increased 

parental control, and family cohesion, with small to moderate effect sizes.

Corona et al. Page 12

J Abnorm Child Psychol. Author manuscript; available in PMC 2021 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



On average, families attended 82–86% of the STAND-G and STAND-G + TPS sessions, 

which is typical for other family-based approaches to treating adolescents with ADHD (18–

38% dropout; Barkley et al. 2001), and consistent with attendance rates in prior 

examinations of STAND in groups (Sibley et al. 2013, 2014a). In addition, parents and 

adolescents in both conditions maintained that group sessions were very helpful with 

satisfaction ratings (on a scale of 1 to 5) ranging from 3.9–4.2 for adolescents and 4.3–4.4 

for parents across STAND-G and STAND-G + TPS. Once families engaged in the treatment, 

they displayed openness to the family-based approach, and learned a range of tools to 

promote academic success (e.g., organizational skills, study skills, conflict resolution) and 

families in the STAND-G + TPS group learned strategies for promoting tobacco use 

prevention (e.g., tobacco use refusal skills, parent monitoring of adolescent risk behaviors).

Treatment effects were present for adolescent- and parent-rated tobacco risk prevention 

outcomes. Significant effects were generally moderate in size (.52–.85), which is impressive 

given the use of an active control group who received the same dosage of intervention. Most 

prior examinations of the SFP 10–14 report modest effects for adolescents on similar 

outcomes of family cohesion and family communication (Kumpfer et al. 2010). Both 

adolescent and parent ratings suggested that families in the combined group improved their 

family cohesion, family communication, increased parent control, and reduced adolescent 

intentions to smoke as well as social normative beliefs about smoking during the 

intervention and throughout follow-up, while those who received STAND-G alone had 

declining or stable family and adolescent tobacco prevention skills. Post-hoc follow-up 

analyses suggested the greatest effects were present between baseline and post treatment, 

although the effect of family cohesion continued to increase up through 3-months follow-up. 

Despite these effects, the STAND-G + TPS group displayed only minor improvements in 

tobacco susceptibility and tobacco refusal intentions.

Our approach has several innovative aspects that are consistent with national 

recommendations for tobacco use prevention among adolescents (NCI Working Group 

Report 2016). First, we intervened with adolescents with ADHD who have not been targeted 

in tobacco use prevention trials but who are at high risk of tobacco use (Lee et al. 2011) and 

at risk of escalating to more frequent and heavier use of substances after trying a substance 

only once (Sibley et al. 2014b). In addition, our intervention focused on the use of 

alternative tobacco products among adolescents with ADHD. Finally, and perhaps most 

importantly, our approach of teaching tobacco prevention skills to adolescents with ADHD 

and their parents by integrating them into an existing evidence-based treatment for ADHD 

(e.g., a “stealth” intervention; NCI Working Group Report 2016) could significantly increase 

the likelihood that this high-risk group will be exposed to tobacco use prevention messages 

and strategies. In this pilot feasibility study, we were able to create changes in adolescent 

and parent behaviors related to tobacco use without lengthening the ADHD intervention. As 

noted above, adolescents with ADHD and their families frequently seek out and initiate 

treatment for school-related problems such as low and failing grades (DuPaul and Langberg 

2014). Therefore, if effective tobacco use prevention strategies could be incorporated in a 

feasible manner, this could facilitate widespread dissemination to community clinics already 

serving adolescents with ADHD.
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Limitations and Future Directions

There are a few limitations to this study. First, as a preliminary investigation, our sample size 

limited our statistical power. Therefore, some medium treatment effects were nonsignificant 

in some models. Second, we did not measure parents’ adherence to or between session 

implementation of STAND-G or STAND-G + TPS strategies at home, so it is possible that 

there was variability in practice of these techniques throughout treatment and it is unknown 

whether parent adherence to these strategies was maintained at follow-up assessments. 

Third, although the study recruitment procedures were designed to align with typical school 

identification practices for services and as such, there are lower rates of conduct problems 

than may be present in clinic-based studies, average cognitive function was in the average 

range (and slightly above 100), the sample was predominately White, and about half the 

sample was higher income level and with a parent who attended college so our findings may 

not generalize to more diverse or severe populations (e.g., youth with comorbid ADHD and 

CD). Further, it is important to acknowledge that the group leaders were graduate level 

research assistants and aware that sessions were being audio-recorded and reviewed for 

fidelity, which likely affected how the interventions were implemented. Therefore, it is 

unclear how the findings will generalize to other providers including school mental health 

providers and community clinicians. Finally, several of the outcomes showed trends for 

group differences but were not significant. It might be that to generate larger effects, 

increased dosage (attention to those areas – e.g., adding a HW assignment; adding more 

group practice) is needed.

In sum, results from this study demonstrate that an evidence-based ADHD intervention 

supplemented with tobacco prevention strategies is a promising behavioral treatment 

approach for adolescents with ADHD. This brief, 8-week treatment may be an appropriate 

prevention approach for promoting adolescent, parent, and family skills that that are critical 

for substance use risk prevention. Future examinations of STAND-G + TPS with a larger 

sample size and longer follow-up periods are needed to fully demonstrate the efficacy of this 

approach. Larger samples will also facilitate exploring whether the treatment is similarly 

effective across varying levels of risks common to adolescents with ADHD including co-

occurring symptomology (e.g., oppositional defiant behaviors, internalizing problems), 

executive dysfunctions, or social difficulties, which may moderate the effects of treatment on 

substance use risk outcomes. Moreover, given evidence of heightened risk for substance use 

problems during developmental transitions (Dvorsky and Langberg 2019; Mitchell et al. 

2018), it is important that future research explore intervention effectiveness across key 

periods such as the transition to high school or into emerging adulthood. Further, despite the 

promise of this approach, future modifications may be needed. For example, group leaders 

in this study were well supervised in their implementation of the interventions. To facilitate 

the translation of research-based treatments into community settings, implementation 

researchers have recommended the use of fidelity measurements as a training and 

supervision tool (McLeod et al. 2013). Future work should examine whether this type of 

process would help better train school mental health and community clinicians in tobacco 

prevention skills that are integrated into an intervention focused on improving academic 

skills.
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Fig. 1. 
Study CONSORT diagram
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Fig. 2. 
Group by time effects at baseline and post intervention
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