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Abstract

Objective.—To describe the clinical and psychosocial characteristics, and their hypothesized
inter-relations, as it pertains to risk for stimulant diversion (sharing, selling, or trading) for
adolescents in pediatric primary care treatment for ADHD.

Method.—Baseline data for 341 adolescents in a cluster-randomized controlled trial of stimulant
diversion prevention in pediatric primary care (NCT_03080259) were used to 1) characterize
diversion and newly measured risk factors, 2) examine their associations with age and gender, and
3) test whether associations among risk factors were consistent with model-implied predictions.
Data were collected via multi-informant electronic surveys from adolescents and parents.

Results.—Diversion was rare (1%) in this sample (Mge=15, SD=1.5, 74% male participants).
Older age was associated with being approached to divert, /=.25, p<.001, and higher risk on
variables pertinent to stimulant treatment, such as treatment disclosure, /=.12, p<.05, tolerance

for stimulant misuse and diversion, r=.17, p<.05, and peer norms favorable to stimulant

misuse and diversion (r’s=.15 to .34, p<.001). Gender differences were minimal. Variables

from our conceptual model and specific to stimulants (e.g., perceived likelihood of negative
consequences from diversion and schoolmate stimulant misuse/diversion) were related in multi-
variable regressions to hypothesized immediate precursors of diversion (e.g., diversion intentions).

Conclusion.—Although diversion was rare for these primary care-treated adolescents, risk levels
appear to be higher for older adolescents. Prevention may be most effective by capitalizing on
current psychosocial strengths and discussing stimulant-specific attitudes, behaviors, and social
norms before vulnerability to diversion increases in the final years of high school and into college.
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Introduction

Concern about the misuse (overuse and non-prescribed use) of stimulant medications for
Attention Deficit Hyperactivity Disorder (ADHD) followed a rise in prescriptions for

teens and young adults in the US.1 Non-prescribed use for cognitive enhancement and
recreation has been well-documented for college students and, increasingly, adolescents.2>
The most common source of stimulants for non-prescribed use is peers with prescriptions.:”
Up to 24% of teens with stimulant prescriptions for ADHD have reported diverting

(selling, sharing, or trading) their medication, although the rates are highly variable across
studies.>8:2 Unfortunately, very little is known about adolescent stimulant diversion and the
demographic, psychosocial, and treatment risk factors that may be important to address in
prevention. The current study directly addresses this knowledge gap by reporting newly
measured risk factors and their predicted inter-relations for one sample of adolescents from
a prevalent population: teenage patients prescribed stimulant medications for ADHD in
pediatric primary care.

Few studies of adolescents have examined patient characteristics associated with stimulant
diversion. The most consistently identified factor is being approached by peers to share,
sell, or trade.”-10.11 |n some studies, the significance of being approached as an immediate
precursor to diversion has led to it being treated as an important outcome variable in its

own right.11 Limited cross-sectional research with adolescents has suggested other variables
that are associated with diversion: male gender, older age, White race, an absence of plans
to attend college, stimulant use by peers, and typical adolescent health risk behaviors (e.g.,
substance use).’”12

Theoretical models of adolescent health risk behaviors have aided identification of factors
that develop over time and that have direct, or indirect, associations with the predicted
behavior of interest. For research on stimulants, this type of work has only been conducted
for college student stimulant misuse. Bavarian and colleagues (2014) tested a triadic model
of intrapersonal, interpersonal, and broader cultural environmental factors in relation to
college student misuse. Conceptually proximal, stimulant-specific factors (e.g., self-efficacy
for avoiding misuse) as well as more distal health risk behavior risk factors (e.g., sensation-
seeking) were associated either directly or indirectly with misuse and intentions.12 Intent to
misuse, reflecting the conceptual and empirical history of behavioral intentions as a direct
driver of behavior, including adolescent health risk behaviors,13 was conceptualized as an
immediate precursor.

In the current study, due to the dearth of literature, we extrapolate from these findings
and draw from our prior research on prevention of stimulant diversion by college
students, 1 to offer a conceptual model of stimulant diversion risk (see Figure 1) and
associated measurement of these presumed risk factors. We make use of baseline data
from a cluster-randomized clinical trial of adolescent stimulant diversion prevention to
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comprehensively characterize adolescent patients prescribed stimulants for ADHD with
respect to hypothesized risk variables and their associations with age and gender to

inform prevention timing and specificity. These variables include precursors with presumed
immediate, direct influence (e.g., being approached to divert, treatment disclosure to peers,
and intent to divert), and proximal risk factors in the domains of intrapersonal (e.g., refusal
skill self-efficacy), attitudinal-behavioral (e.g., perceived risk of harm from misuse), and
social-normative (i.e., descriptive and injunctive norms) influence. We include additional
factors presumed to have distal and/or universal influences (e.g., substance use, sensation-
seeking, school performance). Finally, we provide an initial test of our hypothesis that
intrapersonal, attitudinal-behavioral, and social-normative proximal risk factors are related
to immediate precursors of diversion behavior and examine these associations alongside
those of distal/universal risk factors.

This study is based on 357 adolescent patients participating in a randomized controlled trial
(RCT) of a stimulant diversion prevention workshop administered to pediatric primary care
providers and their staff (ClinicalTrials.gov NCT_03080259). Analyses for this study made
use of the baseline data collected from the patients and their parents prior to randomization
of practices. We recruited patients from seven practices within 30 miles of the University of
Pittsburgh. Figure 2 illustrates the flow of recruitment.

Patient recruitment

Patients were identified from the medical records of the enrolled pediatric practices

and initially contacted by practice staff. Confirmation of eligibility and enrollment was
completed by research staff. Parents and patients provided informed consent to participate
that emphasized confidentiality from one another’s reports and from their providers,
bolstered by a NIDA-issued Certificate of Confidentiality. Parents also provided consent
for the research team to communicate directly with the patient (separate emails and mobile
phone numbers obtained). The study was approved by the University of Pittsburgh Human
Research Protection Office.

Of the 357 enrolled adolescents, 341 provided baseline data (see Table 1). Three-quarters
identified as male gender, 74%; mean (and median) age was 15 years. Two-thirds of
parents were college-educated and mean (as well as median) income was $75-$99K /year.
Adolescent-identified race and ethnicity mirrored regional demographics of Allegheny
County (13.4% Black, 2.2% two or more races, 2.2% Hispanic) despite stimulants being
less often prescribed for racial and ethnic minority children.15

Data collection

Adolescents and one parent each (85% mothers) completed electronic surveys programmed
in Qualtrics (Provo, UT). Unique survey hyperlinks were emailed to parents and adolescents
separately. The high response rate, 95.5% (n=341/357), was achieved by a combination

of emailing and texting after re-iterating the importance of maintaining privacy for all
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participants. Data were collected over eight weeks between October and December of 2016
(Cohort 1) and 2017 (Cohort 2).

Table 2 lists all variables, response scales, and alphas calculated from current study data.

Stimulant diversion and immediate precursors.—1) Diversion and approached to
divertwere assessed with a series of questions about occurrence (no/yes) in the lifetime

(>6 months ago) and recently (in the last 6 months); lifetime rates (no/yes) are reported. 2)
As an indicator of treatment disclosure to peers, adolescents indicated the number of social
network types who knew about their prescription (6 categories, e.g., best friend, small circle
of friends, classmates). 3) /ntentions to divertwere modeled after substance use intentions
from the Monitoring the Future Study (MTF).16 Three questions asked “Do you think you
will share/trade/sell ADHD prescription stimulants in the next six months (1=I definitely
will not, 4=1 definitely will).

Intrapersonal proximal factors—1) Diversion refusal self-efficacy and 2) skills.
Adolescents rated the difficulty and likelihood of using 11 responses to diversion requests
(e.g., Tell them you don’t want to, Tell them no). Items were adapted from research13.17.18
demonstrating the importance of similarly measured self-efficacy and refusal skills
predicting adolescent health behaviors and intentions. 3) Likelihood of diversionwas based
on measures designed to capture situational specificity of intentions.1® Adolescents rated
“How likely would you be to give away (9 items)/sell (9 items) your ADHD medication...”
in nine situations (e.g., To a classmate who needed it to study).” One overall scale mean
was used, reflecting the high intercorrelation between the “give away” and “sell” subscales,
r=.90.

Attitudinal/behavioral proximal factors.—1) Perceived risk of harm, measured in the
MTF to track trends in substance use attitudes,16 was adapted for non-prescribed use of
stimulants once or twice, occasionally, and regularly (3 items). 2) Perceived likelihood

of diversion consequences was measured with two subscales: a) Likelihood of negative
consequences of diversion if caught was the mean of 18 items asking “What is the
likelihood of the following things happening if you got caught sharing, selling, trading,

or loaning your ADHD medication... in school? At home? In general?” (e.g. Suspension,
lose scholarship opportunities); b) Likelihood of negative social consequences of diversion
was measured with three items, “What is the likelihood of the following things happening
if you share, sell, trade, or loan your ADHD medication?” (People | don’t know or like
will ask for my medication; My reputation will be negatively affected; People will take
advantage of me). 3) Attitudinal intolerance of stimulant misuse and diversion was 6

items added to the Attitudinal Intolerance of Deviance measure,20 and asked “how wrong”
misuse and diversion are).20 4) Medication utilizatior: a) Taking amphetamine medication,
versus methylphenidate, was measured with adolescent and parent report from a menu

of ADHD-indicated medications. Responses were coded as taking any amphetamines (1)
or taking only methylphenidate (0). In the case of discrepancies, parent report was used,;

b) ADHD medication surplus was two variables. The first, Days missed medication in
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last month, was reported by adolescents with an open-ended response. For # Treatment
windows medicated, adolescents reported how they typically take their medication during
the school year (2 questions) and summer (2 questions) during the week and on weekends.
A count of responses across the four questions indicating pill consumption less than daily
was calculated; ¢) Medication access was coded, based on research team consensus, as (1)
potentially unprotected/unmonitored (e.g. out in the open, top of the fridge) versus (0) based
on responses to one question asking the adolescent where their medication is usually kept
(please check all that apply).

Social/normative proximal factors.—1) Friend misuse and diversion, delinquency, and
substance use: a) Four questions were added to the Peer Substance Use Questionnairel®
asking how many of your friends would you estimate use ADHD medication without a
prescription for studying, for partying, and how many share or sell their ADHD medication.
b) Four items addressed perceived friend delinquency. ¢) 10 items assessed perceived friend
substance use. 2) Schoolmate misuse and diversion. Three questions asked the adolescent

to estimate how many students at their school use ADHD medication for studying, for
partying, and how many share or sell their ADHD medication. 3) Friend intolerance

of misuse and diversion, delinquency, and substance use. As an expansion of the Peer
Tolerance of Substance Use Questionnaire,16 adolescents were asked how their close friends
would feel about their (the adolescent) doing the behaviors listed above. 4) Schoolmate
intolerance of diversion. Four questions asked how their classmates and teammates would
feel about their (the adolescent) engaging in sharing and selling stimulant medication. 5)
Aadult intolerance of stimulant diversion: eight items asked how parents, coaches, teachers,
and the adolescent’s doctor would feel about the adolescent sharing, loaning, selling, or
trading) their stimulant medication.

Distal and/or universal factors.—Source and reliability for these variables, listed in
Table 2, may be found in Supplement 1. These factors are hypothesized to have less
proximal influence and/or have been shown in multiple studies to be pertinent to multiple
adolescent health risk behaviors.

Statistical analysis plan

A fixed-effects approach, treating practice as a nominal covariate, was used in all analyses
to address clustering within practice. Due to the narrow range of working correlations

for provider effects, from —.046 to .044, there was no need to address clustering within
physicians. Analyses examining associations with gender were tested with ANCOVAs

and logistic regressions, and associations with age were tested with partial correlations.
Regressions (linear and logistic, as appropriate) were used to examine associations among
the hypothesized proximal and distal risk factors with the three hypothesized immediate
precursors. As in similar work evaluating multiple variables grouped in conceptual
domains,?! predictor variables with bivariate correlations significant at p<.05 were tested
first for all three immediate precursors, within conceptually grouped blocks, and only those
significant at p<.05 were entered simultaneously into final regressions (one regression for
each immediate precursor). The Benjamini-Hochberg procedure, with a false discovery rate
of .05, was used to determine threshold alphas against which p-values in final regression
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analyses were compared (see Table 3). Zero order correlations among the regression
predictors and immediate precursors are in Supplement 2.

Sample characteristics are detailed in Tables 1 and 2 with additional description provided
in text. Associations with gender were minimal and are mentioned in text. Significant
associations with age are shown in Table 2 alongside descriptive statistics by age group
(sample split roughly in half by age).

Clinical characteristics of the sample

As shown in Table 1, most adolescents were initially diagnosed in elementary school,

more male (n=31/255, 12%) than female (n=2/84, 2%) participants were first diagnosed

at preschool age. A majority were initially diagnosed by a pediatrician. Most (76%)
adolescents met DSM-5 symptom count criteria for ADHD based on parent and teen rating
scale report (see Table 1 footnote for variable construction). Clinically significant depression
and anxiety, as indicated by t-scores more than two standard deviations from published
norms, was rare.

Diversion and immediate precursors

Diversion.—As shown in Table 2, diversion was rare (1%, n=3). (See Supplement 3 for
additional details.)

Approached to divertwas reported by seven percent of the sample (n=25). Specifically, 14
teens (9 male, 5 female) were approached to share their medication, three were approached
to sell their medication (all male), and eight were approached for selling and sharing (6
male, 2 female). Teens were most frequently asked to share by an acquaintance (/=10/22)

or close friend (7=6/22), at school (7=8/22), and for studying or test-taking (/7=12/22). Teens
were most frequently asked to sell by an acquaintance (n#=7/11), at school (/7=5/11), and for
partying (/=4/11) or studying/test-taking (/=3/11). Older teens were more often approached
to divert than younger teens — at nearly four times the rate (11% vs. 3%, respectively).

Treatment disclosure to peers.—On average, one social network type knew about
the teen’s prescription (most commonly, 51% reporting a small circle of friends). For a
substantial minority, most of the teen’s friends (29%), and a small circle of classmates

(26%), knew. Older age was associated with more disclosure.

Intentions to divertwere generally low with the mean response being “I definitely will
not.” Ten percent had mean scores above 1 indicating less certainty about refraining from
diversion.

Intrapersonal proximal factors

Diversion refusal self-efficacy and skills.—On average, adolescents reported that
it was somewhat to very easy to turn down requests to share or sell their medication.
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Responses most commonly endorsed as “very easy” were direct: “tell them no” (81%) and “I
don’t give out my pills” (82%). The refusal skill techniques most commonly endorsed were
the same and included: “tell them no” (87%) and “I don’t give out my pills” (80%).

Likelihood of diversion.—On average, adolescents indicated a high likelihood of not
giving away or selling their medication with the mean response rounding to “I definitely
would not.” Percentages of adolescents endorsing “I definitely would not” ranged from 81%
for sharing with a friend or family member who needed it to study or take a test to 96%

for sharing with a classmate who wanted to use the medication for fun. The situation with
the greatest likelihood of diversion was “to a friend or family member who ran out of their
medication” (14% endorsing “I probably would” or “I definitely would”).

Attitudinal/behavioral proximal factors

Perceived risk of harm.—On average, adolescents perceived moderate risk associated
with taking an ADHD medication without a prescription. The numbers perceiving moderate-
to-great risk increased with higher frequency of use (i.e., 83% reported moderate-to-great
risk when people take ADHD medication “regularly” without a prescription).

Perceived likelihood of diversion consequences.—On average, adolescents
reported that negative consequences were “somewhat likely” to occur if they were caught
diverting their medication. For example, 91% thought it very likely that they would lose
privileges or be grounded and 79% thought it very likely they would be suspended. On
average, adolescents reported that negative social consequences were “somewhat likely” to
occur if they diverted their medication.

Attitudinal intolerance of stimulant misuse and diversion.—On average,
adolescents rated stimulant misuse and diversion as “somewhat wrong” to “very wrong.”
Older adolescents were less intolerant than younger adolescents.

Medication utilization. Taking amphetamine.—Fewer than half of the adolescents
were taking an amphetamine preparation versus methylphenidate. Thirty-four percent of
those taking amphetamines (/7=41/119) were taking lisdexamfetamine. Medication surplus.
On average, adolescents missed 4 days of medication in the prior month (which extrapolates
to about 12 days in a 90 day supply). Across four treatment windows (schoolyear
weekdays, schoolyear weekends, summer weekdays, summer weekends), adolescents took
their medications less than daily for an average of one window. Similar to prophylactic
medication use for other chronic conditions,22 age was related to adherence, with younger
adolescents reporting more fully medicated treatment windows. Medlication access. One-
third (35%) of the adolescents reported that their medication is stored in a potentially
unprotected/unmonitored location (e.g., out in the open, on top of the fridge).

Social/normative proximal factors

Friend substance use, misuse and diversion, and delinquency.—On average,
adolescents reported little non-prescribed use or diversion of ADHD medication by their
friends. However, 23% and 13% reported having any friends (“a few” or more) who used
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the medication non-prescribed or who shared or sold their own medication, respectively.
The modal non-zero response was “a few” across both misuse and diversion. Perceived
delinquency and substance use by friends were distributed similarly. Older adolescents
reported more friend misuse, diversion, and substance use than younger adolescents.

Schoolmate misuse and diversion.—On average, adolescents reported “a few”
students at their school use ADHD medication non-prescribed or divert. Fifty-four percent
and 39% of adolescents reported having any schoolmates who used the medication non-
prescribed or shared/sold their own medication, respectively. Older adolescents reported
more schoolmate misuse and diversion than younger adolescents. Schoolmate misuse and
diversion was significantly higher than friend misuse and diversion, ¢ (d/=336) = 12.04,
p<.001.

Friend intolerance of stimulant misuse and diversion, substance use, and
delinquency.—On average, adolescents reported that their close friends would disapprove
of them using ADHD medication without a prescription or diverting it. Female participants
reported more perceived disapproval than male participants, p<.01 (see Supplement 4 for
gender differences statistics). Perceived intolerance of substance use and delinquency by
friends was distributed similarly, including female participants reporting more disapproval
than male participants, both p<.05. Older adolescents reported less friend intolerance of
misuse, diversion, and substance use than younger adolescents.

Schoolmate intolerance of diversion.—On average, adolescents reported that their
classmates and teammates would disapprove of them sharing or selling their ADHD
medication. Older adolescents reported less intolerance of diversion.

Adult intolerance of stimulant diversion.—On average, adolescents reported strong
disapproval of diversion by adults.

Distal and/or universal risk factors

Findings are selectively described. See Table 2 for details.

ADHD and ODD symptoms.—Older adolescents had lower ADHD and ODD symptom
scores than younger adolescents. Average /mpairment from ADHD was above normative
mean levels for adolescents.23

Treatment history.—On average, adolescents were treated for nearly six years without
significant interruption. Girls were treated for fewer years than boys, p<.05. As expected, all
treatment history variables were positively correlated with age.

Impulsive personality characteristics.—On average, adolescents “agree(d)
somewhat” with statements reflecting their tendency to act rashly when in a negative or
positive mood, to be sensation-seeking, and to lack premeditation and perseverance. Boys
self-rated positive urgency (acting rashly when in a positive mood) higher than girls, p<.001.
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Co-occurring mental health problems.—Relative to published norms, adolescents
self-rated their depression and anxiety symptoms at average (depression) or slightly below
average (anxiety) levels. t-scores for both scales were higher for girls than boys, p<.01 for
depression, p<.001 for anxiety, although as shown in Table 1, endorsement of clinically
high symptoms was rare. Older adolescents reported higher depression symptom scores than
younger adolescents.

Delinquency.—On average, adolescents engaged in fewer than two delinquent acts.

Substance use and problems.—Forty percent reported ever using any substances, with
more male than female participants reporting use, p<.05. Problems from alcohol or drug use
were infrequently endorsed. Older adolescents reported more substance use and problems
than younger adolescents.

Attitudinal intolerance of deviance.—On average, adolescents rated deviant behaviors
as “very wrong.”

Religious importance.—On average, adolescents indicated that religion was “a little
important.” Older adolescents rated religion as less important in their lives than did younger
adolescents.

General functioning.—The average adolescent-reported grade in school was B, with
most (81%) endorsing between B- and A. Only 2% endorsed D or failing. The average
academic plan was to graduate from college, with female participants having greater
intentions to graduate than male participants, p<.05. Academic demand. On average,
adolescents reported “a little” competition for grades at their school. Female participants
reported more competition than male participants, p<.05. Older adolescents reported more
competition than younger adolescents. Average social functioning was approximately one
SD below T-score average. The average level of functioning across 18 life domains
approached 3 = "about where | should be.”

Regression results

Correlations were first examined. The magnitude and significance of the associations among
the three immediate precursors supported studying them as separate variables (approaches
to divert with treatment disclosure, /=.11, p<.05; approaches to divert with intent to

divert, /=.05, ns, treatment disclosure with intent to divert, /=.04, ns). Up to one-half

of the correlations between the predictors and immediate precursors were significant at
p<.05 (15/43 or 35% for approached to divert; 17/43 or 40% for treatment disclosure to
peers; 23/43 or 53% for intentions to divert) and included two or more variables in each
hypothesized domain for testing in the regressions (see Supplement 2 for correlation matrix).

Table 3 shows which of these variables, when tested together within domain, remained
significant at p<.05 (Models 1-8). Two or more variables in each domain were significant
at p<.05 for one or more of the immediate precursors. When these variables were

entered in the final regressions (Model 9 for each immediate precursor), with Benjamini-
Hochberg thresholds, more schoolmate stimulant misuse and diversion was associated
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with ever having been approached to divert, and lower perceived likelihood of negative
consequences of diversion and schoolmate stimulant misuse and diversion were associated
with treatment disclosure. Greater likelihood of diversion, lower perceived likelihood of
negative consequences, ever having stopped taking stimulant medication for 6 or more
months, and problems from alcohol or drug use were associated with greater intent to divert.

Discussion

This study provides the first characterization, pertinent to stimulant diversion risk, of a
sample of adolescents prescribed stimulants for ADHD in pediatric primary care. Given

the absence of data describing this population with respect to stimulant diversion risk and
even more generally (clinical and health behavior risk characteristics), these findings provide
important new information. In this initial examination of baseline characteristics among
adolescents participating in an RCT on stimulant diversion prevention, little actual diversion
was reported, but adolescents were increasingly approached to divert as they aged. We

also found variability in, and higher vulnerability with older age, for selected psychosocial
characteristics that we also hypothesize are pertinent to emerging diversion risk. Few

gender differences were identified in risk variables specific to stimulants, suggesting that

in adolescence, gender-specific prevention programming may not be necessary. Multiple
zero-order correlations between the diversion risk factors and three immediate precursors,

up to 53% of the correlations tested, were consistent with our conceptual model (Figure 1).
When tested together in regressions, one variable from each of the model domains remained
significantly associated with at least one of the immediate precursors to diversion, even

after including universal health risk factors (e.g., substance use, delinquency). Results set the
stage for future hypothesis testing of diversion predictors and prevention in this and in other
samples.

Only three adolescents reported diversion, which may reflect the young age of the sample.
Comparison to other studies is difficult because few report adolescent diversion. McCabe
and colleagues provides perhaps the best comparison with 16.4% of 146 middle and high
school students from two Detroit-area school districts ever diverting stimulant medication
prescribed in their lifetimes.24 Aside from obvious differences (e.g., school- vs. primary
care-recruited sample; current vs. lifetime prescription; geographic location), it is unclear
why the rates differ. Our observed low rate may reflect increasing awareness among
adolescents of the dangers of stimulant diversion and misuse. The McCabe et al. data,
collected 7 years prior, reported comparable marijuana use (11.3% vs. 10.5% in the current
study). As suggested by McCabe et al., treatment history may be important but this
information was not available for comparison to the current sample. Despite our procedures
to assure confidentiality, adolescents may have withheld reports of diversion for fear of their
pediatricians finding out.

The variables that we hypothesize to be immediate precursors to diversion revealed
potentially important variability at this age and, (see below), associations with other
presumed risk factors. Although average intent to divert was low, as in substance use
prevention research,25 10% did not commit to refrain. A substantial minority reported
that friends and classmates beyond a small circle of friends knew about their medication,
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potentially increasing the likelihood of being approached (indeed, these two immediate
precursors were correlated). Also reported by McCabe and colleagues,’ older adolescents
were more often approached to divert than younger adolescents. Educating adolescents to
disclose their treatment information selectively may be an important prevention strategy. We
include this in our stimulant diversion prevention training — in the current RCT and in the
college student study where disclosure decreased post-training.14

Regarding the intrapersonal domain of diversion risk factors, adolescents felt (on average)
that refusing requests for their medication was easy. This high self-efficacy may explain why
requests to divert are more common than diversion. Teens endorsed as easy, and most likely
to use, direct responses to diversion requests such as “tell them no” and “I don’t give out my
pills”. Refusal skill training is a common ingredient in adolescent substance use prevention
programs and refusal assertiveness predicts adolescent alcohol use,2® suggesting that the
confidence conveyed by most teens in our study bodes well for their future diversion risk.
Maintaining this confidence as they age, and increasing confidence among those who have
low self-efficacy, may be important. In the regression analyses, adolescents’ likelihood of
giving away or selling their medication across various social scenarios was the surviving
variable associated with intent to share/trade/sell in the next six months. Thus, some

teens remain at-risk, above and beyond adjustment for other variables. Discussion of these
scenarios may be useful to consider, especially given our finding that social functioning was
low relative to published norms.

Regarding the attitudinal/behavioral domain of diversion risk factors, adolescents perceived
a moderate degree of risk, to themselves for diversion and to others for non-prescribed

use. This level of perceived harm is slightly lower than that associated with use of
conventional cigarettes (3.25-3.60)27 and tracks with our findings that most of the teens

in the current study do not expect serious adverse physical or psychological events from
use of stimulants.28 On average, they rated misuse and diversion as wrong, but this attitude
was lessened for older adolescents, suggesting that diversion risk may increase with age and
that continued monitoring will be important. Perceived likelihood of negative consequences
if caught diverting stood out amongst the other variables for its association with treatment
disclosure to peers and intent to divert, suggesting that educating patients about these
possibilities may have some merit.

Amphetamines were reported less often than methylphenidate preparations which may
reflect prescriber concerns about its misuse given that amphetamines are misused more often
than methylphenidate medications by college students.2® Moreover, long-acting controlled
release methylphenidate has been on the market longer and pediatricians may feel more
experienced with its use. Although this prescribing pattern may dissuade future diversion,
the storing of these medications in open-access locations by a third of the participants may
unwittingly increase peer approaches to divert or steal as the teens grow older. A history of
medication cessation was higher for older adolescents and was associated in the regressions
with greater intent to divert. As ADHD symptoms were also lower for older adolescents,
decreased perceived need for medication, as well as supply and storage of medications, may
need to be routinely monitored with increasing age.

J Dev Behav Pedliatr. Author manuscript; available in PMC 2022 September 01.
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Regarding the social/normative domain, perceived misuse and diversion of stimulants by
peers was low overall, but it was positively correlated with age. The highest expected
levels across the four descriptive norms variables was for schoolmate misuse and diversion,
suggesting that adolescents are more likely to perceive the behavior as occurring outside

of their immediate social circles. Schoolmate misuse and diversion was also the one social/
normative domain variable (and in fact the only regression predictor) that survived the
regression analyses for being approached to divert. Thus, attention to the larger social
climate may need to be considered for its impact on diversion risk. Older teens perceived
more peer approval for stimulant misuse/diversion and substance use than younger teens,
and these injunctive norms were the only proximal risk variables with any gender differences
(female participants reporting more peer intolerance than males, which aligns with greater
misuse by college student male participants.2%). Given the strong associations between
injunctive norms and adolescent substance use,3? it is not surprising that we also found
significantly more substance use by males in the sample.

Completely independent of age and gender, teens perceive strong disapproval of diversion
by the adults in their lives. This variable did not stand out in the regression analyses, but it
was correlated with other predictors (e.g., perceived likelihood of negative consequences if
caught) and may suggest an indirect route to diversion risk management via education and
socialization by key adults. Other factors not included in the current study, such as parental
monitoring and parent/provider-teen discussions, should be considered for their potential
moderating influences on diversion risk.

Overall, we found few differences between male and female participants in levels of
presumed diversion risk. Most were for variables applicable to health risk behavior in
general (e.g., substance use). Female compared to male participants had been treated for
slightly shorter durations, they had higher college aspirations, and they reported being
immersed in more competitive academic environments. Thus, although ADHD and ODD
symptom levels were not different, the clinical presentation of the female participants
appeared to be slightly higher functioning with later-emerging treatment initiation. Whether
these characteristics ultimately affect diversion risk is unclear and should be studied, as
previous research has suggested that female participants are more likely to be approached to
divert.’

Study limitations.

A strength of the sample described herein is also a limitation to generalizability. It is unclear
whether our findings would generalize to patients treated by psychiatrists or to populations
in other regions of the country including those less proximal to a major medical center.

The adolescent patients in our study were from well-educated families and only 20% were
from racial or ethnic minority groups. Although we took steps to protect privacy, we cannot
confirm that all participants answered their surveys in this manner, and some variables may
under-estimate risk.
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Conclusions.

Collectively, our findings indicate that adolescents treated with stimulants at their pediatric
practices have, on average, a clinical profile characterized by low risk for stimulant
diversion. However, older age was associated with more disclosure and approaches to
divert, and in regression analyses several variables stood out for their associations with
these presumed immediate precursors to diversion (including intent to divert): likelihood of
diverting in social scenarios, perceived negative consequences if caught diverting, perceived
schoolmate misuse and diversion, previous treatment cessation, and problems with alcohol
and other drugs. Prevention may be most effective in adolescence before diversion begins,
and discussion of social diversion scenarios and negative consequences may be important.
Longitudinally examining model-based prediction of diversion at older ages, including
unfolding of these risk factors over time, will ultimately aide determination of which risk
factors are most important to target and when.
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Behavioral
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Diversion refusal self-efficacy
Diversion refusal skills
Diversion likelihood
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Immediate Precursors

>

Intentions to divert

Perceived risk of (misuse) harm
Perceived likelihood of diversion consequences
Attitudinal intolerance of misuse, diversion, and deviance
Stimulant medication utilization (e.g., storage and surplus)

Friend misuse, diversion, substance use, and delinquency
Friend intolerance of misuse, diversion, substance use, and
delinquency
Influential adult intolerance of stimulant diversion

>

Approaches to divert

Figure 1.
Conceptual Model of Diversion Risk

Note. Selected universal health risk factors are included due to their presumed proximal

influence: attitudinal intolerance of deviance, friend substance use and delinquency, friend

intolerance of substance use and delinquency. Other distal and/or universal health risk
factors (e.g., sensation-seeking, religiosity) are excluded from the figure for simplified

presentation (see Supplement 1, Table 2, and Results).
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EMR-Identified Patientts
868
Inclusion criteria*: Ages 13-18, any ADHD diagnosis, stimulant
treated at a practice in the study

v

Initial Screen for Eligibility by Practice Staff

v

Eligible
513/868

v

Ineligible
355/868

e Failed inclusion criteria: 102
e Refused:96
e Noresponse: 157

Initial Screen for Eligibility by Study Staff

v

Eligible
416/513

Ineligible
97/513

Notin age range: 2

Not diagnosed with ADHD: 1

Not taking stimulant medication: 14

Not receiving stimulant treatment by study
pediatrician: 41

Not enrolled in school: 1

Help needed to complete survey: 2

No response/not interested: 36

y

Final Determination of Eligibility by Study Staff

v
Eligible
359/416

357

Enrolled Patients

2 permanently withdrew after enrollment

Figure 2.
Flow of

Participant Recruitment

Ineligible
57/416

No longer taking stimulants: 10

No longer receiving stimulant
treatment by study pediatrician: 5

No longer enrolled in school: 1

No response/no longer interested: 41

Note. EMR = Electronic Medical Record. In addition to confirming medical record-

identified inclusion criteria (age, ADHD diagnosis, stimulant-treated for ADHD at practice),
practice staff screened for the following exclusion criteria: sibling in the study, stimulant
prescribed by a psychiatrist outside of the practice, home-schooled, no legal parent or
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guardian who could consent to participate, unable to complete survey without parent/
guardian assistance.
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Table 1.
Demographics and clinical characteristics
All (n=341)
Mean/% SD
Age 14.97 (1.54)
Gender, % male 75%
Household education®® 3.55 (0.66)
1 = Less than a high school degree 0%
2 = High school degree 7%
3 = Some college 28%
4 = Bachelor’s degree or higher 64%
Annual household income?¢ 3.72 (1.51)
1 = Less than $35,000 16%
2 =$35,000 - $49,999 8%
3 =$50,000 - $74,999 13%
4 =$75,000 - $99,999 15%
5 =$100,000 or more 48%
Race and ethnicity
White, non-Hispanic/Latinx 80%
Black, non-Hispanic/Latinx 10%
More than one race, non-Hispanic/Latinx 4%
Hispanic or Latinx 6%
History of diagnosis and treatment®
Grade of initial ADHD diagnosis
Preschool 10%
Elementary 69%
Middle School 14%
High School 6%
Who initially diagnosed
Pediatrician 62%
Psychiatrist 14%
Psychologist 15%
Other 9%
DSM-5 symptoms for ADHDd
Inattention 74%
Hyperactivity/Impulsivity 47%
Inattention or Hyp/Impulsivity 76%
Pediatric depressive symptoms = 2 SD than published average® 3%
Pediatric anxiety symptoms = 2 SD than published averagee 1%
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Note.
a - . .
Household education is parent report of the highest level of adult education in the adolescent’s household.

b . . .
Household income was parent-reported at the 6-month follow-up assessment; median household income was the same as the mean household
income.

c A
Parent report was used, 85% biological mother.

a . - .
Percent meeting DSM-5 age-specific symptom count is reported: 6+ symptoms for ages 13-16 and 5+ symptoms for ages 17 and older. For each
symptom, higher rating across parent and teen report was used.

e
Teen self-report was used.

HA
p<.01. Tests of gender differences were analyzed using ANCOVAs and logistic regression analyses controlling for clustering within practice.
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