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Abstract

Objective—Stimulants are the most common and efficacious treatment for Attention-Deficit
Hyperactivity Disorder (ADHD). We examined the relationship between stimulant misuse and
social factors that could be malleable to prevention among American Indian (Al) adolescents.

Method—~Participants were Al students (N=3,498) sampled from 33 schools in 11 states.
Participants completed the American Drug and Alcohol Survey. A multilevel analytic approach
was used to evaluate the effects of participant-level (level 1) variables (i.e., gender, grade, peer,
school, family, stimulant prescribed by doctor) on lifetime and current simulant use to ‘get high’.

Results—Nearly 7% of our sample had been prescribed stimulants and nearly 6% of the sample
reported using stimulants to get high. Age [OR=1.22; 95% CI = 1.09, 1.36, p<.001], perception of
peer substance use [OR=1.19; 95% CI = 1.14, 1.23, p<.001], parental monitoring [OR=.96; 95%
Cl =0.92, 1.99, p=.04], and stimulants prescribed by a doctor [OR=8.79, 95% CI = 5.86, 13.18,
p<.001] were associated with ever using stimulants to get high. Perception of peer substance use,
[6=0.09, SE =.02, p<.001, 95%CI [0.05, 0.13], and having stimulants prescribed by a doctor, [
=0.58, SE =.21, p=.006, 95%CI [0.17, 0.99], were associated with frequency of past month use to
get high. There was also a significant quadratic effect for parental monitoring, suggesting that low
and high levels were associated with increased stimulant use.

Conclusions—Our results suggest a need for prevention efforts to be directed to Al youth who
are prescribed stimulants.
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1. Introduction

Attention deficit hyperactivity disorder (ADHD) is neurobehavioral disorder characterized
by clinically significant levels of inattention, hyperactivity, and impulsivity that cause
impairment in multiple settings (American Psychiatric Association, 2013). The disorder is
estimated to affect approximately 3% to 7% of children and 2.5% of the adult population
(American Psychiatric Association, 2013; Simon et al., 2009). Cross culturally, ADHD is
found around the world with rates varying significantly across countries (e.g., (Alhraiwil et
al., 2015; Benjasuwantep et al., 2002; Gadow et al., 2000; Kanbayashi et al., 1994; Rohde et
al., 1999; Schaughency et al., 1994; Zorlu et al., 2015).

Ethnic differences in rates of ADHD have also been noted. Preliminary studies suggest that
Asian American children have lower rates of ADHD than other ethnic groups (Nguyen et al.,
2004), while African American children have more symptoms of ADHD but lower rates of
diagnosis and treatment (Miller et al., 2009). Reports for Hispanic children are inconsistent
with some studies reporting that ADHD is more common in Hispanic children than other
ethnic groups (e.g., (Arnold et al., 2003) while others report the opposite (e.g., (Cuffe et al.,
2005). Studies concerning the prevalence of ADHD among American Indian (Al) children
are sparse, however, those that have been conducted suggest lower rates compared to
European or African American children (e.g., (Beiser et al., 2000; Costello et al., 1997;
Cuffe et al., 2005). For example, Reyes and colleagues (2013) reported that ADHD was less
frequently diagnosed in Al (2.7%) children compared to black children (6.8%) and white
children (4%), but more frequently when compared to Hispanic (1.6%) and Asian American
children (1.3%). Recently, Lefler and colleagues (2015) examined parent and teacher
reported ADHD symptoms in 72 Al children and found gender differences in ratings of
ADHD symptoms. Specifically, Al boys had significantly higher ratings of ADHD
symptomatology than Al girls (Lefler et al., 2015).

Children and adolescents with ADHD often demonstrate academic and behavioral
difficulties, including problems remaining seated and focused, disorganization, excessive
talking, lower grades, noncompliance and aggression, and are at greater risk for school
dropout (Danforth et al., 2016; Mihandoost, 2015). Socially, adolescents with ADHD are at
greater risk for substance use and misuse of alcohol, nicotine, and illicit substances (Katusic
etal., 2005; Zaso et al., 2015). A variety of treatment approaches are available for ADHD
including non-pharmacological and pharmacological approaches (e.g., stimulants, pro-
stimulants, anticonvulsants; (Kooij et al., 2010; Weyandt, 2006). Prescription stimulants are
the most commonly prescribed medication for ADHD, with Methylphenidate (MPH; e.g.,
Ritalin, Concerta) and amphetamine (AMP; e.g., Adderall, Dexedrine) prescribed most often
(Meijer et al., 2009; Wilens, 2008). When used as prescribed, stimulant medications are safe
and effective at improving core ADHD symptoms of inattention, impulsivity, and
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hyperactivity, as well as improving psychological, cognitive, and social functioning (Adler et
al., 2013; Brams et al., 2011; Dupaul et al., 2012; Faraone et al., 2004).

Prescription stimulants are classified as Schedule 11 medications by the U.S. Food and Drug
Administration due to their significant potential for misuse (Kollins, 2003). Indeed, a
substantial body of research supports that the misuse of prescription stimulants has soared
among college students since the beginning of the century (Babcock and Byrne, 2000;
Dussault and Weyandt, 2013; Janusis and Weyandt, 2010; McCabe et al., 2014; Messina et
al., 2014; Verdi et al., 2016; Weyandt et al., 2009). A recent meta-analysis by Benson, Flory,
Humphreys, and Lee (2015) reported a prevalence rate of 17% for stimulant misuse among
college students. Moreover, there is some evidence to suggest adolescents with ADHD may
be more likely to misuse their medications compared to other adolescents who were
receiving psychotropic medication for other psychological difficulties (Wilens et al., 2006).

According to a nationally representative sample of high school seniors from the Monitoring
the Future study, the lifetime prevalence of medical use of prescription stimulants was 9.5%
while lifetime nonmedical use of prescription stimulants (i.e., stimulant misuse) was
similarly 9.5% (McCabe and West, 2013). Among those that were ever prescribed
stimulants, approximately 23% reported medical use prior to their misuse, and about 18%
reported misuse prior to medical use (McCabe and West, 2013). Gender differences were not
found among these students, however, white students had higher rates of nonmedical use
(i.e., stimulant misuse) compared to Hispanics and African-Americans, and correspondingly
lower rates of non-use (7.5%, 3.0%, and 1.1%, respectively). Information was not provided
regarding Al students, therefore, we know very little about stimulant misuse among this
population.

Common motivations for non-prescription use of stimulants among adolescents and young
adults include use for recreation (i.e., to get ‘high”) and for cognitive and academic
achievement (DeSantis et al., 2010) (Kerley et al., 2015). Specifically, college students who
misuse prescription stimulants are more likely to do so while studying (e.g., preparing for
exams, writing papers) with the expectation that it will improve their academic performance
(Rabiner et al., 2009; Weyandt et al., 2013). Despite this expectation, stimulant misuse has
been found to be negatively associated with academic functioning (Benson et al., 2015). In
contrast to motivations among college students, recent research with younger teens
suggested misuse is driven by factors other than a desire to increase academic productivity
(Leon and Martinez, 2017). Taken together, these apparent conflicting results suggest
important developmental differences in motivations for non-prescription stimulant use and
support the inclusion of younger teens in future research.

As with many health-risk behaviors among youth, parent and peer influences are important
predictors of stimulant misuse (see Benson et al., 2015; Donaldson et al., 2015). Indeed,
high levels of parental monitoring is associated with reduce risk of prescription stimulant
misuse (Rogers and Copley, 2009). Other research implicates both high parental monitoring
and low parental warmth as predicting prescription stimulant misuse among younger
adolescents (Donaldson et al., 2015). Although considerable research has demonstrated the
importance of peers in stimulant misuse (Benson et al., 2015; McCabe and Boyd, 2005),
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research of ethnic differences in peer-related risk factors is sparse. Extant research on peer
modeling for Al youth and substance use has found a strong association between deviant
peer behavior and increased risk for substance use during adolescence and early adulthood
(Oetting et al., 1998).

The purpose of the present study was to explore the rate of stimulant misuse among an
under-investigated group, Al youth. Much of what is known is from investigations in non-
diverse samples of college students. This study is particularly important and timely as Gilder
and colleagues (2014) recently reported that Als experience some of the highest rates of
stimulant dependence of all ethnic groups in the USA. Although Gilder focused on adults
and did not explore rates of stimulant misuse in adolescents, their work underscores the
importance of research in this area, especially since they found an earlier age of first
stimulant use was predictive of stimulant dependence.

We examined stimulant misuse among Al adolescents in the 7t — 12t grade living on or
near reservations. We were interested in the relationship between stimulant misuse and
social factors that could be malleable to prevention interventions. Specifically, school
performance, parental monitoring, and perception of peer substance use behaviors were
selected for our analyses as they have been found to be related to stimulant use in the past
with non-Natives ((Benson et al., 2015; Rogers and Copley, 2009) and theorized to be
important in Natives in the etiology of substance use (Oetting et al., 1998). In addition,
based on previous research with non-natives mentioned above (Wilens et al., 2006), we
hypothesized that being prescribed stimulants would be positively related to ever using
stimulants and misusing stimulants more frequently.

2.1 Participants

Participants for this study were part of an annual survey of Al young people who reside on
or near reservations. Schools with =20% Al students on or near reservations were identified,
stratified by region, and then sampled according to the relative Al population within that
region. Six geographic regions in which reservation-based Als reside were sampled
including, Northwest, Northern Plains, Northeast, Southeast, Southern Great Plains, and
Southwest. Recruitment in each region was based on 2000 U.S. Census data for designated
Al areas to approximate the percentage of Als residing in each respective region.

Schools were paid $500 for participation and given a report on their survey findings. For the
present study, we combined three school years—2009-2010, 2010-2011, and 2011-2012—
to obtain a sample with a regional distribution that was more closely aligned with that of the
population.

A total of 33 schools were surveyed in 11 states with reservations (Alabama, Arizona,
Minnesota, Montana, Nebraska, Nevada, North Dakota, Oregon, South Dakota, Washington,
and Wisconsin). Twenty-five of the schools were located within the boundaries of Al
reservations, while eight schools enrolled students from nearby reservations. Twenty-eight
schools were public schools and five were Bureau of Indian Education schools. Combining
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data from all schools, the number of completed surveys represented 80% of student
enrollment in those schools.

2.2. Procedures

Procedures have been described in detail elsewhere (Stanley et al., 2014). All survey
procedures were approved by the University Institutional Review Board (IRB), appropriate
tribal authority, and/or school board. Further information about survey procedures can be
found in Stanley et al. (2014). Less than one percent of students did not complete the survey
due to lack of parental consent.

2.3 Measures

Students were administered The American Drug and Alcohol Survey™, a self-report
measure assessing substance use and factors related to substance use. This survey has been
adapted for use with Al youth and shown to be reliable and valid (Oetting and Beauvais,
1990) and is listed in the Substance Abuse and Mental Health Services Administration’s
Measures and Instruments Resource guide (2007). Names and types of substances have been
continuously updated to reflect the current substances and nomenclature being used by
young people. For our purposes, we used items that asked the following, “have you ever
been prescribed stimulants by a doctor?”, “have you used stimulants to get high or taken
extra doses to get high?”, and “have you used stimulants to get high or taken extra doses to
get high in the past month?” Response options for the last question were, 0 times, 1-2 times,
3-9 times, 10-19 times, and 20+ times.

2.3.1 School Performance—School performance was measured with 2 questions that
assessed what kinds of grades the student received and what kind of student they are.
Responses options include “very good, good, not too good, or poor.” Coefficient alpha in the
current sample was .75.

2.3.2 Perception of Peer Substance Use—Perception of peer substance use was
measured with 8 items that assessed the frequency with which their friends engage in
substance use behavior including how many of their friends get drunk once in a while and
almost every weekend, how many friends get drunk, and use other substances. Coefficient
alpha in the current sample was .85.

2.3.3 Parental Monitoring—Peer monitoring was assessed with 8 items that assessed the
youth’s perception of parents and family knowledge of where the youth is and care about
various aspects of youth life. Coefficient alpha in the current sample was .63.

2.4 Data Analysis Plan

A multilevel analytic approach was used to evaluate the effects of gender, age, peer
modeling, parental modeling, school performance, and stimulant prescribed by doctor (level
1 variables), as well as region (level 2), on lifetime and current simulant use to “‘get high.’
Multilevel models accounted for the nesting of participants (level 1) within communities
(level 2) and were implemented with SAS 9.3 software (SAS Institute, 2012). First, the
GLIMMIX procedure was used to model lifetime stimulant use with a binary distribution (0
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= lifetime use not endorsed; 1 = lifetime use endorsed) and logit link function. Parameter
estimates were exponentiated so that outcomes for this analysis could be interpreted as odds
ratios. Next, only those students who endorsed lifetime stimulant use were selected, and the
MIXED procedure was used to model past month frequency of stimulant use as a continuous
variable. REML estimation, the between-within method of calculating degrees of freedom,
and variance components covariance structure were used for all analyses. Random
parameters were nonsignificant for all focal study variables in both models. Residual
correlations were specified to account for the nesting of students within communities in the
GLIMMIX procedure and a random intercept was specified in the MIXED procedure.

3.1 Demographics

Table 1 provides frequencies for demographic variables, sociocultural variables, and
outcome variables. Participants included 3,498 students who self-identified as Al. Nearly
7% of the sample had been prescribed stimulants in the past, and of these youth 32%
reported using stimulants to get high. Among those who were not prescribed stimulants in
the past, only 4% reported using them to get high. In terms of past month use, approximately
4% reported using in the past month.

3.2 Bivariate Relationships

At the bivariate level, school performance, peer modeling, parental monitoring, and having
been prescribed stimulants were all related to stimulant misuse (see Table 2). Of interest,
school performance and parental monitoring were negatively related to lifetime stimulant
misuse, and frequency of past month stimulant misuse. Peer modeling and having ever been
prescribed stimulants were both positively related to lifetime stimulant misuse and frequency
of past month stimulant misuse.

3.3 Multi-Level Models

A logistic multilevel analysis estimated the log odds of ever using stimulants just to “get
high” or taking extra doses of prescribed stimulants just to “get high”. The -2 residual log
pseudo likelihood for the null model was 19366.52, generalized X2:3342-00- Our next
logistic model included a prioririsk and protective factors (i.e., parental monitoring and peer
modeling, school performance, prescribed stimulants) and relevant covariates (i.e., age,
gender). The fit of this model was superior to the null model, -2 residual log pseudo
likelihood=16907.21, generalized X2:2150.87, generalized ledf:O.84. Table 3 reports
fixed effects for this model. Most focal variables were significantly related to lifetime
stimulant use. Regional differences were shown at the community level, with students from
schools in the Upper Great Lakes reporting a three-fold increase in log odds of ever using
stimulants to get high, relative to students from schools in the Southwest, , p<.001,
OR=3.13, 95%CI[1.80,5.42]. Of particular interest at the student level was whether
stimulants had ever been prescribed by a doctor for medicinal purposes. Students who
reported ever being prescribed stimulants by a doctor were nearly 9 times more likely to
have ever used stimulants to get high compared to youth who had not been prescribed
stimulants, p<.001, OR=8.79, 95%CI[5.86,13.18]. Perception of peer substance use was
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significantly related to increased stimulant use. Every one-unit increase in our peer modeling
measure equated to a 19% increase in the log odds of lifetime recreational stimulant use, , p
<.001, OR=1.19, 95%CIl[1.14,1.23].

In contrast to doctor-prescribed medication, age, and perception of peer substance use, a
higher level of parental monitoring was associated with decreased odds of ever using
stimulants to “get high”. Every one unit increase in our measure of parental monitoring
equated to a 4% decrease in the log odds of lifetime recreational stimulant use, , p=.020,
OR=0.96, 95%CI[0.92,0.99]. School performance was unrelated to recreational stimulant
use, p=.250.

Next, the past month frequency of use was estimated among lifetime users. The -2 residual
log likelihood for a null (unconditional means) model was 608.5, AIC=610.5, BIC=611.5.
Fit statistics suggested an improvement in fit for the full model, -2 residual log
likelihood=436.6, AIC=438.6, BIC=439.6. Fixed effect estimates for the full model are
shown in Table 4. Perception of peer substance use (i.e., the frequency with which peers
engage in substance use), 6=0.10, p<.001, 95%CI[0.05,0.14], and having stimulants
prescribed by a doctor, £=0.54, p=.011, 95%CI[0.12,0.95], were associated with increased
frequency of past month use. There was also a significant positive quadratic effect for
frequency of use that indicated a convex curve where higher and lower values of parental
monitoring were related to increased frequency of stimulant use, £=0.01, p=.039, 95%ClI
[0.00,0.01].

4. Discussion

The purpose of the present study was to investigate stimulant misuse among Al adolescents
in the 7t—12t grade living on or near reservations. In this study, stimulant misuse was
defined by endorsing using stimulants to get high, and did not include using for instrumental
reasons, e.g., for academic enhancement. When interpreting findings, it is important to
consider that our measure of stimulant misuse was more focused than those from other
studies. With that in mind, we found that nearly 6% of the whole sample had misused
stimulants (i.e., endorsed using stimulants to get high) and 7% of the entire sample had been
prescribed stimulants. Of those who had been prescribed stimulants almost a third of them
reported misusing stimulants to get high. Although we did not test a direct comparison, our
findings suggest that Al youth may misuse prescription stimulants at greater rates than what
is observed in general adolescent samples (e.g., 4.5% in (McCabe et al., 2004).

Consistent with previous research, youth who were prescribed stimulants were
approximately 9 times more likely to report ever misusing stimulants to get high and
misused prescription stimulants at a higher frequency compared to youth who were not
prescribed stimulants (Wilens et al., 2006). These findings are concerning as they suggest
that a valid prescription for stimulants may be one of the most pertinent predictive variables
of recent and greater frequency of stimulant misuse in Al adolescents. Conceptually, it
makes sense that youth with access to stimulants would misuse them more. However,
research has also demonstrated that individuals with ADHD symptoms are more likely to
take part in greater stimulant misuse (Wilens et al., 2008). Therefore, it may be access to
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stimulants and ADHD symptoms that are most predictive of stimulant misuse. In this study,
we did not measure ADHD symptomatology and therefore we do not have diagnostic
information on these youth. It is imperative that future research with Al youth examine the
effects of ADHD diagnosis and stimulant misuse, given the alarmingly high rates and risk of
substance use problems among Al adolescents (Parker-Langley, 2002) (Wallace, 2002). Our
findings strongly suggest that Al youth prescribed stimulants should be closely monitored
and suggest a need for preventative interventions for stimulant misuse among this
demographic.

Results of the present study also revealed significant associations between ever using
stimulants to get high and risk and protective factors. A one-year increase in age related to a
24% increase in misusing stimulants. Previous substance use research among Al youth also
supports this developmental association. For example, one study reported an increase of
approximately 6% in alcohol use from 7t grade to 12t grade (Blum et al., 1992) while
another study linked early marijuana use (i.e., 11-12 years) to greater odds of marijuana
abuse/dependence in late adolescence (Cheadle and Sittner Hartshorn, 2012). Several other
studies have shown that substance use begins early among Al adolescents, and early use is a
clear marker of risk for prolonged and problematic use (Novins and Baron, 2004; Whitbeck
et al., 2008; Whitesell et al., 2007). Together these findings suggest early intervention/
prevention is key to eliminating and reducing these observed substance use disparities.

Peer networks play an important role in risk for substance use among Al youth. Consistent
with previous research, our results show that for every one-unit increase in the perception of
peer substance use modeling equated to a 18% increase in the odds of endorsing lifetime
stimulant use to get high (Oetting et al., 1998). Clearly, prevention programs and
interventions should focus on peer relationships, as these represent a modifiable risk factor
for stimulant misuse.

Parental monitoring was associated with the odds of ever misusing prescription stimulants,
and there was a significant quadratic effect for the frequency of current use. Specifically low
levels of parental monitoring were associated with increased odds of ever using stimulants to
get high. For frequency of use, both low and high levels of parental monitoring were
associated with higher frequency of stimulant use. This suggests that parental monitoring is
a protective factor for engaging in stimulant misuse, more generally. Once use is established,
low and high levels of parental monitoring are related to greater frequency of using. It may
be that once stimulant use has started, parents who have low levels of interest in knowing
where and with whom their children are with or are overprotective may lead them to use
stimulants at a greater frequency. However, more research is needed to fully understand the
nature of this relationship. It is also important to note that our measure of parental
monitoring emphasized traditional parental monitoring consisting of rule-setting, monitoring
activities, praise for appropriate behavior; and moderate, consistent discipline that enforces
defined family rules (Kosterman et al., 2001). However, as researchers have noted,
traditional Western views of parenting are different from Indigenous ways of parenting
(Whitbeck et al., 2014). Indigenous ways of “parenting” are more likely to include family
networks which are often made up of grandparents, aunts, uncles, and sometimes fictive kin
(Whitbeck et al., 2014) and therefore “parenting” responsibilities may be spread throughout
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this network. Consistent with this view of parenting, research has found that the number of
people monitoring may be more associated with substance use than Western parental
monitoring (Whitbeck et al., 2014). Future research may inquire about how many people are
involved in monitoring the child’s behavior and the nature of those relationships.

Our hypothesis that school performance would be related to misusing stimulants was not
supported. This is consistent with other research with non-Als that found no relationship
between academic strain and stimulant misuse (Leon and Martinez, 2017). This may have
been a factor of a restricted range, since most of our students reported that they get good
grades and that they are good students.

Finally, our ability to make a priorihypotheses about region effects was limited by a lack of
prior work. However, in accounting for regional differences in our analyses, the Upper Great
Lakes emerged as a region of youth with higher rates of lifetime stimulant use to get high,
relative to Southwest. This regional difference is consistent with other research that has
shown higher rates of alcohol use, specifically in the Midwest tribal regions (Whitbeck et al.,
2006). While we do not believe this finding is spurious, we do believe that replication
through further research is important before we can draw any firm conclusions.

4.1 Limitations

The results of this study should be understood within the context of its limitations. First,
although this study used a large sample of Al students living on or near reservations, it was
not a random sample of all schools on or near reservations. Schools from the Northeast,
California, Oklahoma, and Alaska did not participate in the survey and therefore their rates
were not reflected in this study. In addition, we do not have diagnostic information on
ADHD in the sample. Finally, because this was a school-based sample, this may have
underestimated the stimulant use rates among Al youth in general, due to the high Al
dropout rate.

5.0 Conclusions

Results from the present study suggest that Al youth are misusing prescription stimulants at
similar, if not greater rates than their same-age peers. Having a stimulant prescription and
peer modeling of substance use were linked to greater stimulant use. These findings
highlight the great need for future stimulant prevention interventions among Al youth.
Doctors should take caution when prescribing stimulant-based pharmacotherapy because of
their potential for misuse. Future programs should incorporate the empirically supported risk
and protective factors for prescription stimulant use in order to provide the most effective
interventions.
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Highlights

. We know very little about stimulant misuse among American Indian (Al)
adolescents.

. Being prescribed stimulants increases the likelihood of using misusing
stimulants.

. Being prescribed stimulants increase the frequency of past month stimulant
use.

. Other important factors included social, contextual factors, peers and family.

. Professionals who prescribe stimulants should be aware of the abuse
potential.
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Descriptive statistics for demographic variables, covariates, sociocultural variables, and lifetime, past 12

month, and past month stimulant use.

N = 3,498
% M (SD)
Covariates
Female 49.5
Age (years): 148 (1.7)
Grade:
7 22.2
8 20.8
9 17.2
10 14.9
11 14.5
12 10.4
Peer Modeling 14.1 (4.5)
Parental Monitoring 26.10 (4.5)
School Performance 6.1(1.2)
Stimulant use
Ever prescribed 6.7
Lifetime use to get high 55
Past month 3.7
Among Lifetime Users n=183
Past month frequency
No 52.5
1-2times 24.6
3-9times 8.2
10 — 19 times 6.6
20+ times 8.2
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