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Abstram
Aims: ﬁntify the developmental course of nonmedical use of four separate prescription drug
(opiYi

classes (opidids, sedatives, stimulants, and tranquilizers) by examining the general functional
growth and related covariates during the transition from adolescence to adulthood in the United

States. C

Designgshdagonally representative probability samples of high school seniors were followed
longitugli across five waves (waves 1, 2, 3, 4 and 5: modal ages 18, 19/20, 21/22, 23/24, and
25/26 years respectively).

Setting; were collected via self-administered questionnaires to high school seniors and

you in the United States.

Particgants: The sample consisted of over 71,000 individuals in 30 cohorts (high school senior
years -2006) who participated in at least one wave.

Mea&@ats: Self-reports of annual nonmedical use of prescription opioids, sedatives,
stimul d tranquilizers.

FindIngs: The annual nonmedical use of prescription opioids, sedatives, stimulants, and
tranger was highest at wave 1 over the five waves. There was a consistent descending path
(linear adratic slopes, p < 001) in annual nonmedical use from baseline across all four
prescrimrug classes (e.g., opioids linear slope = -.043 and opioids quadratic slope = .034, p
<.001). While the annual nonmedical use of stimulants declined over time (linear slope = .063, p
<.Ol¢tic slope =-.133, p <.001), the same decrease was not observed for the annual
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nonmedical use of prescription opioids, sedatives or tranquilizers when controlling for
sociodemographic and substance use behaviors at baseline. The covariates associated with the
general functional growth differed across the four prescription drug classes.

Conclusions: The nonmedical use of prescription opioids, sedatives, stimulants, and
tranquilizerg appears to peak during late adolescence, suggesting preventive intervention efforts

shou tiated in early adolescence. The developmental course of nonmedical use is not the
same all four classes of prescription drugs, suggesting each drug class warrants individual
resear

| |
Keywqrds: Adolescence, Prescription Drugs, Nonmedical Use, Longitudinal, Prescription
Opioids, cription Sedatives, Prescription Stimulants, Young Adulthood

Introdmw

The no@cal use of prescription opioids, sedatives, stimulants, and tranquilizers among
adolesEnd young adults represents a worldwide public health concern [1-7]. The
nonmeg se of prescription drugs (NUPD) is most prevalent in the United States among
youn maged 18 to 25 and remains second only to marijuana as the most prevalent form of
illicit d e among adolescents and young adults [4,5,7]. Indeed, more than one-fourth
(26.6%) of young adults reported NUPD in their lifetime while over half (51.9%) reported
marijugﬂrwe [7]. NUPD-related consequences such as emergency department visits and
substar@e disorders involving NUPD have significantly increased over the past two decades
in the @nited States [8,9]. Despite this significant public health problem, a systematic review
conchelwemlat there remains a lack of longitudinal research assessing the developmental course
of NUPEong adolescents and a strong need for greater focus on NUPD involving

pres@sedaﬂves and tranquilizers [10]. With the exception of a few studies focusing on
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nonmedical use of prescription opioids, no national longitudinal study has examined the
developmental course of NUPD involving each of the following four prescription drug classes
(i.e., opioids, sedatives, stimulants, and tranquilizers).
S
While @elopmental course of cigarette smoking, binge drinking and marijuana use during
= —
the traw from adolescence to young adulthood are well-documented in the United States
[11-16)*reMytively little is known about the developmental course associated with NUPD over
this ketdjjlopmental period [10,17]. To date, the majority of research on this topic has been
cross-sgelignal and identified the age-related prevalence and robust correlates associated with
NUPDﬁding male sex, race/ethnicity (White), low parental education, low academic
perforrE no plans for college attendance, truancy/delinquent behavior, more evenings away

from h%nd other substance use including binge drinking, cigarette smoking, and marijuana

use [E,l?-lg].

A few mminal studies have examined the nonmedical use of prescription opioids during
adoles@and young adulthood based on regional [17,20] and national samples [21,22]. Taken
togethe e studies found 1) the annual prevalence of nonmedical use of prescription opioids
peakﬁﬁ senior year of high school; 2) the majority of individuals who reported nonmedical
use of ﬁiption opioids in secondary school did not engage in this behavior following high

school; 3) the mean level of annual nonmedical use of prescription opioids held relatively steady
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during adolescence; and 4) most nonmedical use of prescription opioids is both initiated and

stopped before the late 20’s. Despite this valuable information, these studies were somewhat

limited because they either focused exclusively on the nonmedical use of prescription opioids,

and/d'l"!m'l'lﬁned multiple prescription drug classes together including some with minimal abuse

potentim.anti-depressants). Regional and national cross-sectional studies indicate the peak
" —

ages ofsrisk for initiating nonmedical use of prescription anxiolytics, opioids, sedatives and

stimul@ere concentrated between 16 to 19 years of age and onset dropped off considerably

followw years of age [23-25].

To our;nowledge, this study will be the first national longitudinal study to describe the
develoGal course and covariates associated with the nonmedical use of four classes of

prescri%rugs from adolescence to adulthood. The primary aims of this study were:

ate the developmental course of nonmedical use of four separate prescription drug
glasses (i.e., opioids, sedatives, stimulants, tranquilizers) from age 18 to 26; and

2) ®oare the similarities and differences in covariates associated with the developmental

-&e of nonmedical use of each prescription drug class.

-t

Methob
<
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The present study used national panel data from the Monitoring the Future (MTF) study
[4,5,11,12]. Based on a three-stage sampling procedure, MTF has surveyed nationally
representative samples of approximately 17,000 U.S. high school seniors each year since 1975,
usind‘d!&'ﬂ!)nnaires administered in classrooms. Stage 1 is the selection of geographic areas
within Qﬁ regions of the country including the Northeast, South, Midwest, and West. Stage
21s t.hesr.a_n_dom selection of approximately 130 public and private high schools with replacement
(school#th® decline are replaced with schools that are similar on geographic location, size, and
urbanimStage 3 is the selection of students within each school. Approximately 2,400 high
school gagiars are selected for biennial follow-ups each year using mailed questionnaires. The
bienniamw-up surveys begin one year after high school for one random half of each cohort
and tWGS after high school for the other half. For purposes of these analyses, the two halves
were c%ed (combining modal ages 19/20, 21/22, 23/24, and 25/26). Corrective weighting
was Edjw for the unequal probabilities of selection and to best approximate the given

pop Ul he project design and sampling methods are described in greater detail elsewhere

[4,5,1]i12].

Sampl

The gor the present study consisted of respondents who were surveyed as high school
e —

seniorsﬂe 1) in 1977 through 2006, and who were surveyed in their first, second, third,

and/or fourf biennial follow-up surveys (waves 2, 3, 4, and 5 respectively). Given the aims of

This article is protected by copyright. All rights reserved.



Developmental Course of Prescription Drug Use 7

the present study, the 30 cohorts were combined and analyses were conducted with nearly 72,000
respondents (range was 71,918 for prescription opioids to 71,980 for prescription tranquilizers in
the longitudinal sample across the four prescription drug classes) in the MTF longitudinal study
who p'f'JVI'U!d data at any of the five waves. The sample consisted of 52.3% females, 73.3%
Whites@h Blacks, 7.7% Hispanics, 2.9% Asian, and 4% other racial/ethnic groups or not

H .
specifigﬂ (see Table 1). The student response rate ranged from 77% to 86% at wave 1 (with
nearly wl-response due to respondent being absent rather than refusing to participate) and

retentiwr all five waves was approximately 50% [4,5].

-
C
MG&SL@

Demglc and background characteristics were assessed at baseline (modal age 18) and

--Insert Table 1--

cons tudent self-reports of the following: gender, race/ethnicity (Black, White, Hispanic,
Asian,gthi), parental education (some college vs. high school or less), high school grade point
averag@r higher vs. C+ or lower), college plans (any plans vs. no plans), truancy (did not
skip an in the past four weeks vs. one or more skipped days), social evenings out (less than
three'ﬂﬁk vs. three or more per week), past-month cigarette smoking (any vs. none), past

two-weﬁwge drinking (any vs. none), past-year marijuana use (any vs. none). Senior year

cohort was iplit into distinct periods for each prescription drug class based on the high school
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class survey year and these cohort periods were selected due to changes in the prevalence of
nonmedical use of each prescription drug class among high school seniors reported elsewhere
[4,5]. The cohort breakdown was as follows: prescription opioids (1977-1990, 1991-1996, 1997-
2001‘*02'—5006), prescription sedatives (1977-1985, 1986-1994, 1995-2006), prescription
stimulQ&Z?-l%S, 1986-1989, 1990-1995, 1996-2004, 2005-2006), and prescription
tranq.uE(N??-l%?, 1988-2000, 2001-2006). Cut-points in the covariates were determined

based @itivity analyses; categorical covariates were desirable given our analytic and

descrip(v,juproaches.

Nonmeﬂ:lca use of prescription drugs was assessed in the same manner at all five waves with
items aErespondents on how many occasions (if any) they used each prescription drug class
(ie., 0 sedatives, stimulants, tranquilizers) on their own, without a doctor’s orders during

the Eonths. Extensive lists of examples were provided for each prescription drug class

incl j0ids (e.g., Vicodin®, OxyContin®, Percocet®, codeine), sedatives (e.g., Seconal®,

Tuinal?), stimulants (e.g., Ritalin®, Dexedrine®), and tranquilizers (e.g., Librium®, Valium®,

Xanax@e response scale for each drug class ranged from (1) no occasions to (7) 40 or more

-t

Statistﬁnalysis
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The estimated prevalence rates and means of annual NUPD were examined separately for each
prescription drug class (i.e., opioids, sedatives, stimulants and tranquilizers) over the five waves
of the study. Next, growth trajectories of the mean frequency of NUPD were examined using
Iatenl'd‘UWlﬂ curve models (LGCM) for each prescription drug class (Mplus v7.3) [26].
Prelim@nalyses examined both prevalence rates and means because previous research has

. —
examirgcﬁth types of outcomes [10-22]. However, in analyses presented here, we focused on
traject@f the mean frequency of NUPD (i.e., continuous outcomes) rather than prevalence
of NUBRD #¢., dichotomous outcomes) because the continuous outcomes accounted for
freque nonmedical use associated with each prescription drug class, the continuous
outcomes are consistent with earlier work examining trajectories of binge drinking and marijuana
use [15nd the continuous outcomes had the best fit with the data (i.e., two dichotomous
model@ot converge). The time invariant covariates included in the models were all drawn
from , Including gender, race/ethnicity, senior year cohort, high school grade point
aver - ncy, social evenings out, college plans, parental education, 30-day cigarette
smokirg,t_wo-week binge drinking, and past-year marijuana use based on previous work
[4,5,7,@22]. Previous attrition analyses of the MTF study revealed that those retained in the
MTF s iffered at age 18 from those who attrited [22]. For instance, individuals retained
weremely to be female, White, report good grades, have higher parental education, and
have I(ﬁﬁtes of truancy, evenings out, 2-week binge drinking, 30-day cigarette use, past-year

marijuana fe, and past-year NUPD. To adjust for effects of attrition, full information maximum
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likelihood (FIML) was used on the outcomes, and missing data on the covariates was handled by
including the covariates in the model via modeling variances [27]. Because MTF samples 12"
graders via samples of school and uses a three-stage sampling design, it is necessary to adjust for
the cU'I'l'D'I'B!sample design when analyzing the cross-sectional 12th grade data. However, MTF
has sh@aﬁ it is not necessary to include adjustments for 12" grade design effects in panel

analysg such as those conducted in this study (28). Analyses were, however, weighted for

follow@npling selection.

Result

As shown'In Figures 1a and 1b, the estimated prevalence rates and means for the annual
nonmeEJse of prescription opioids, sedatives, stimulants and tranquilizers indicate the
annual%edical use of each prescription drug class were highest at wave 1 (modal age 18)
over ve waves and there was a consistent decrease from wave 1 (modal age 18) to wave 2
(mo 19 and 20) across all four prescription drug classes. In general, annual NUPD had a
descenmmh over time but the rate of decline was not the same across all prescription drug
cIasses@e specifically, the decline in mean levels and prevalence of annual nonmedical use
of prescuption stimulants appeared larger from wave 1 (age 18) to wave 5 (ages 25 and 26) than
the d@ﬁver this same time period for the annual nonmedical use of prescription opioids,
sedatiVji tranquilizers. As illustrated in Figure 1a, the decline in the prevalence rate of

annual nonfedical use of prescription stimulants was 12.3% at wave 1 (modal age 18) to 4.8% at

10
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wave 5 (modal ages 25 and 26). Additional analysis of a small subset of the sample used in the
present study indicated the modal age of onset among nonmedical users was 9th grade for

prescription sedatives, stimulants and tranquilizers and 10™ grade for prescription opioids (data

not sty

--Insert Figures 1a/1b--

crip

Figure wwates the general latent growth curve model (LGCM) approach used for all four
prescriﬁdrug classes. For each prescription drug class, model comparisons based on Chi-
square diTrerence tests indicated that the growth model specifying linear and quadratic slopes

providmtter fit compared to the growth model specifying only a linear slope (Models

a

witho riates - Opioids Ay2(df = 4) = 134.52, p <.001; Sedatives Ay2(df =4)=74.43,p
<.0(§ﬂant5 Ay2(df = 4) = 526.96, p <.001; Tranquilizers Ay2(df = 4) = 115.15, p <.001:
Mo i covariates - Opioids Ay2(df =20) =535.31, p <.001; Sedatives Ay2(df=19) =

370.28!p <.001; Stimulants Ay2(df =21) = 1569.98, p <.001; Tranquilizers Ay2(df = 19) =
436.14 01). For the growth models including linear and quadratic slopes, complete fit

statistiﬁlisted separately for models without and with covariates in Table 2.

--Insert Figure 2/Table 2--

Aut

11
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As illustrated in Table 2 (where coefficients are provided for intercepts, linear slopes, and
quadratic slopes), the LGCM’s that were estimated without covariates show two distinct growth
trajectories that were similar to what was found in figures 1a and 1b. First, nonmedical use of
prescﬁ*ﬂ'ﬂﬂ'stimulants was found to have a significant rate of change in terms of both linear and
quadra@nge that indicated a decrease in the mean frequency of use between the ages of 18

- —
and ZGﬂan accelerated rate of decline over time. Second, nonmedical use of prescription
opioidg*se®gtives, and tranquilizers was found to have a significant rate of change in terms of
both Iimnd quadratic change that indicated an overall decrease in mean frequency of use and
then a but continued rate of decline between ages 18 and 26. In addition, the LGCM’s
that wer;ﬁ mated with covariates found that the nonmedical use of prescription stimulants had
a signiErate of change in terms of both linear and quadratic change. The inclusion of
covari@the LGCM’s for prescription opioids, sedatives, and tranquilizers resulted in non-
sign rowth trajectories with respect to the combination of linear and quadratic change
over

—

With r@ to the covariates associated with the growth factors modeling the mean frequency
of NUP oss the five waves, the analyses found several differences across the four drug
clasge 3). For instance, while males had a higher mean frequency of nonmedical
prescriﬁopioid use at age 18 when compared to females, females had a higher mean

frequency gf nonmedical use of sedatives, stimulants and tranquilizers at age 18 when compared

12
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to males. Moreover, males had faster rates of decline in the mean frequency of use across all of

the drug classes when compared to females.

"—' --Insert Table 3--

O

With rgspect to race, White respondents had a higher mean frequency of NUPD across the four
prescri(i:bdrug classes at age 18 and similar rates of decline across the five waves when
compam Black and Hispanic respondents. Respondents who were classified as ‘other race’
had a hy mean frequency of nonmedical use of sedatives and stimulants at age 18 and a
slowe:ﬁf decline when compared to Whites (White and ‘other race’ respondents had
compamrowth trajectories with respect to opioids and tranquilizers). Moreover, Asian
respon%ad similar growth trajectories with respect to nonmedical use of opioids and

tran rs when compared to White respondents (except for mean frequency of use at age 18).
Ho mphile Asian respondents had similar mean frequencies of nonmedical stimulant use at
age 18@ compared to White respondents, Asian respondents had slower rates of decline in

nonme@timulant use when compared to Whites.

It shw% be noted that cigarette use, binge drinking, and marijuana use at age 18 were all
e —
associaﬁith a higher mean frequency of nonmedical opioid, sedative, stimulant, and

tranquilizergise at age 18. However, only binge drinking at age 18 was consistently found across

13
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all four prescription drug classes to be associated with slower rates of decline across the
transition to adulthood. In fact, cigarette use at age 18 was associated with slower rates of
decline in the mean frequency of nonmedical use of opioids, sedatives and tranquilizers, while
marifdﬂﬁ'ﬂ!e at 18 was only associated with slower rates of decline in sedatives and
tranqu@ﬁnally, the estimates for the different cohorts presented in Table 4 indicate that

. —
mean fwncy of nonmedical use of prescription opioids, sedatives, and tranquilizers at age 18
was hi@nong later cohorts, while mean frequency of nonmedical use of prescription
stimula(t}j age 18 was lower among later cohorts. Although there were few differences across
cohortsadtl, respect to linear and quadratic change for nonmedical use of prescription opioids,
sedatives, and tranquilizers, later cohorts have slower rates of decline with respect to nonmedical

use of Eiption stimulants between the ages of 18 and 26.

O

: --Insert Table 4--

Discusiion

The fir@ of this longitudinal study extend previous knowledge regarding the developmental
course nonmedical use of four classes of prescription drugs among adolescents as they
movﬁgulthood in several important ways. The annual nonmedical use of prescription
opioidﬁtives, stimulants, and tranquilizers all reached the highest levels in the senior year of

high schooljust prior to the start of the transition into adulthood. Other research that includes

14
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cross-sections of MTF 8th, 10th, and 12th graders indicates that use is highest at 12th grade [5],
highlighting that together with our findings, 12th grade is the likely peak prevalence. This
developmental trend of reaching peak levels of nonmedical use for each prescription drug class is
also §I'I"I'I'IEI'*0 previous regional and national longitudinal studies examining the general patterns
of bingmhing, marijuana use, nonmedical use of prescription opioids, and other illicit drug
use d.u@\e transition from secondary school to young adulthood [13-17,20,22]. Furthermore,
the mo@e of onset among nonmedical users of prescription sedatives, stimulants and
tranquijizgeg, (9" grade) and opioids (10" grade) in the present study was consistent with prior
researt5-25]. Taken together, these findings reinforce the importance of implementing

preventive Intervention efforts in early adolescence before NUPD is initiated and reaches peak

IeveIS.C
(O

We e mean levels of annual nonmedical use of prescription opioids, sedatives and
tranci decreased relatively modestly during adolescence and young adulthood. These
nationﬂings extend results from an earlier regional study examining changes in the
nonme@se of prescription opioids [17]. Catalano and colleagues [17] used longitudinal data
from a gegignal sample of 912 adolescents and observed no significant linear trend over time in
frequﬂnonmedical use of prescription opioids from 10™ grade to 20 years of age. Although

the preﬁtudy did not find increases in NUPD over time, this should not be taken to ease

concerns agut such drug use during the transition to adulthood. There are well-documented

15
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adverse consequences associated with NUPD [8-10,20,21,29]. For example, the number of U.S.

emergency department visits involving nonmedical use of prescription opioids, sedatives,

stimulants and tranquilizers more than doubled between 2004 and 2011 for each prescription

drugfﬁ!g'[g]. The findings of the present study along with the results of these prior studies

indicat@an:ential development of serious adverse consequences related to NUPD during the
| | A A L. A

transitign from adolescence to adulthood despite declines or minimal changes in mean levels and

prevalgfce™ates of NUPD during this developmental period at the population-level.

The majguity of previous studies regarding NUPD among adolescents have been cross-sectional
and mz;n;/ﬁldies have been limited because they have combined multiple prescription drug
classesEresults of the present study indicate there are distinct patterns and covariates
associmith the rate of changes across prescription drug classes suggesting the need for

pres n opioids, sedatives, stimulants and tranquilizers to be examined separately instead of
com mefuture practice and research. For instance, White respondents had lower mean
frequeli‘cy_of nonmedical use of stimulants and sedatives at age 18 and faster rates of decline
over th@y period when compared to respondents who indicated ‘other race,” however, this
pattefot found with respect to nonmedical use of opioids and tranquilizers.

This ‘s-t'gas several notable strengths that build upon previous research examining NUPD.

First, this Igggitudinal national study focuses on the developmental period (young adulthood)

16

This article is protected by copyright. All rights reserved.



Developmental Course of Prescription Drug Use 17

associated with the highest prevalence of NUPD [4,5,7]. Second, multiple cohorts were followed
longitudinally across five waves to examine the historical course of NUPD within the same
individuals over time. Third, this study includes four distinct prescription drug classes and
natioH*I'y'l'!presentative samples of U.S. high school seniors.
Q.

= —
There wlso some limitations of large-scale longitudinal survey research using self-
admini@ surveys that should be noted when considering the implications of the study results.
There mrticular challenges to monitoring NUPD over time due to the emergence of new
medicayy nd the need to update prescription drug categories. For instance, the MTF study
experizgzuch updates for prescription opioids (e.g., Talwin®, laudanum, and paregoric were
replacaml Vicodin®, OxyContin®, and Percocet®) and prescription tranquilizers (e.g.,
Miltov@as replaced with Xanax®) categories in 2002. Notably, similar changes were made
to pr 10n drug questions in other national studies conducted in the United States (e.g.,
NS on balance, updating questions that include “current” prescription drugs is more
importwan maintaining items with obsolete wording [7]. In addition, more research is
needed compose NUPD into its constituent parts because the measure to assess NUPD (i.e.,
on their without a doctor’s orders) encompasses a wide range of behaviors such as someone
usinﬂﬁdoses than prescribed or using leftover medication from a previous prescription

(30).

Aut

17
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Next, we acknowledge the CFlIs for the models with covariates were relatively low (< .90)
compared to typical standards. There were also some important high-risk subgroups of the
adolescent population missing from the MTF data such as those absent from class at the time of
data Cd'l!t'l'ﬂ)n and those that have dropped out of school are not included in the sample [4,5,31],
sugges@aﬁ our findings may underestimate NUPD. Based on the high rates of co-ingestion
= —
amongwscents who report NUPD, future longitudinal research should consider the temporal
associ@of NUPD and polydrug use, including whether the course of NUPD influences illicit
drug uw2-34). Future longitudinal research is needed to examine developmental trajectories
associ ith nonmedical use of each prescription drug class such as previous work examining
binge mg, marijuana use, and illicit drug use [14-16,35,36], including assessment at an

earlieer longer timeframe to adequately capture age of onset and the full developmental

COUI’SG%PD.

Ins 1 the findings of the present study indicate the annual nonmedical use of each of the
four prgslﬂtion drug classes peaked in late adolescence and supports initiating preventive
interve®efforts in early adolescence. We also found distinct patterns between individual
presc_rﬁdrug classes and the covariates associated with changes in each prescription drug

class, thus providing strong evidence for considering each prescription drug class separately in

future ﬁe and research.

18
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Table 1. Baseline Descriptive Statistics for the Longitudinal Sample at Age 18

Baseline characteristics at age 18 % (95% CI) % missing at age 18

Sex 0.0
Female 52.3 (51.9-52.6)
Male 47.7 (47.3-48.1)

Race/gBthniciy 1.5
Wh'i_‘i 733 (72.9-13.6)
Blac™ ™% 12.1 (11.8-12.3)

RS Y A 7.7 (7.5-7.9)
Asian 2.9 (2.7-3.0)
" ofher race. 4.0 (3.8-4.2)

Parenhcation 2.9
At leggt omg parent has a college degree or higher 64.1 (63.6-64.4)

Gradeiin tw 12" Grade 3.1
C+ or TOWer 23.2 (22.9-23.6)

Colleg ations 55
Defi ill attend college 48.5 (48.1-48.8)

Truan 2.6
Skipped sciool at least once during the 12" grade 35.4 (35.1-35.8)

Eveni During a Typical Week 4.2
Wen ee or more times 49.2 (48.7-49.5)

Substayce Use
Ciga (past 30 days) 29.6 (29.3-29.9) 1.4
BinggrmmmRing (past 2 weeks) 32.2 (31.8-32.6) 5.0
Marie (past year) 35.4 (35.1-35.8) 2.3

Opioid Cohorts 0.0

45.7 (45.3-46.1)
21.7 (21.4-22.1)
17.1 (16.8-17.4)
2002-2006 15.4 (15.1-15.7)
Stimulant Cohorts 0.0
1977985 28.1 (27.7-28.4)
1986* 13.9 (13.6-14.2)
1990 21.9 (21.6-22.2)
1996 @ 30.8 (30.1-31.2)
2005-2006 5.1 (5.0-5.4)
Tran Cohorts 0.0
19 il 34.9 (34.5-35.3)
1988-6000 ; 46.2 (45.8-46.6)
20 18.8 (18.5-19.1)
Sedati;orts 0.0
1977-1985 28.1 (27.7-28.4)
1986- 32.3 (31.9-32.6)
1995- 39.5 (39.1-39.9)
Note: rage amount of missing data across waves is about 30% for each of the four outcomes.
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FIGURE 1la. Estimated Prevalence Rates of Annual Nonmedical Use of Prescription Drugs: Ages 18-26
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FIGURE 1b. Estimated Mean Frequency of Nonmedical Use of Prescription Drugs: Ages 18-26
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FIGURE 2. Latent Growth Curve Model
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TABLE 2. Fit Statistics Estimating Growth Curve Models for Mean Frequency of Annual Nonmedical Use of

Prescription Drugs

Developmental Course of Prescription Drug Use 29

Prescription

Prescription

Prescription

LGCM Models
with No Covariates Prescription Prescription Prescription Prescription
(Means) Opioids Sedatives Stimulants Tranquilizers
Intgjcept 2.87(.075)*** 3.08(.083)*** 1.74(.022)*** 2.81(.066)***
ﬁ -.043(.008)*** -.124(.011)*** -.058(.007)*** -.049(.008)***
Qu .034(.009)*** .084(.013)*** -.042(.007)*** .047(.009)***
(Variances)
- M .150 (.008)*** 1129 (.007)*** 560 (.015)*** .157 (.008)***
Lih‘_ .079 (.007)*** .052 (.006)*** 253 (.013)*** 071 (.007)***
Quadrati .004 (.001)*** .002 (.001)*** .011 (.001)*** .003 (.001)***
66.251*** 34.922*** 133.637*** 53.513***
6 6 6 6
% .984 .986 .982 .989
TC 973 976 971 .982
RNE 012 .008 017 010
71918 71946 71958 71980
LGCNgs
with CQyariates Prescription

(M Opioids Sedatives Stimulants Tranquilizers
Inteyes 2.30(.063)*** 2.65(.074)*** 1.54(.024)*** 2.42(.060)***
.040(.122) .061(.027)* .063(.024)** -.025(.026)
-.016(.029) -.057(.033) -.133(.027)*** .021(.030)
.128 (.008)*** 113 (.007)*** 415 (.014)*** .139 (.007)***
Linear 077 (.007)*** .051 (.006)*** 243 (.013)*** .071 (.006)***
Quadratic .004 (.001)*** .002 (.001)*** .011 (.001)*** .003 (.001)***
# 4557.834*** 4763.620*** 6732.432%** 4823.374***
77 62 92 62
(I@ .807 .650 .830 .807
TL 75 .520 .824 .735
RE 028 032 032 033
71918 71946 71958 71980
***p<.00d, **pg.01, *p<.05; Standard Errors are in parentheses.
Note: or the models with covariates were relatively low (< .90) compared to typical standards. Moreover,

unstandaﬂariance estimates are presented to compare models with and without covariates.
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TABLE 3. Growth Curve Model With Covariates: Estimates for Mean Frequency of Annual Nonmedical Use for

Each Prescription Drug Class

Prescription

Prescription

Prescription

Prescription

Opioids Sedatives Stimulants Tranquilizers
coef. coef. coef. coef.
| Inter Gpd 2307 2.65 1.54%** 2.42%**
Male 010" -0127 068" 016
Black -037 0407 -0727 04177
Hispani ol -036 0197 028" 0237
| Other R .003 0127 010" .007
Asian -.007" .001 .001 -.005
Grades(&.ﬁbwer) 014" 0277 028" .009
Truancy 050" 048" 055" 04277
Evenin 067" 060" 058" 0617
Parental Ee®®ation 012" -.010" -.002 .000
Plans to ollege -0217" 036" 049" -025"
Cigarettwast 30 days) 106" 108" 1147 106"
Binge drigking (past two weeks) 0917 097 1407 087
Marijuana usespast year) 205 178" 260 1767
Linear .040 061" 063" -.025
Male 0237 024" 069" 0297
Black ! .002 014" 0247 .008
Hispani .010 .002 .008 -.005
Other R -.008 -.020 -.0217 -018"
Asian tq -.008 -.001 -012" -.005
Grades(C+ of lower) -.017 -.009 -.0217 -013
-.010 037 -012 -014
-027 0427 -012 0227
ion .009 015 .006 015"
Plans to go to college 0347 0327 0447 038"
Cigarette use (past 30 days) -0397" -065 0417 -034"
Binge dinking (past two weeks 054" -055 -0717 0427
Marijua past year) -.043™" 086" -.068"" -036""
Quadra; -.016 -.057 -1337 .021
Male c } -0217 -021" 054" 026"
Black -.002 -.005 -.006 -.007
Hispa.rgc -.006 .007 .000 011
Other, .004 022" 0247 015
Asian .005 -.004 014" .000
mower) 020" 005 021 1009
Truancy s .006 0327 .000 012
Evenings out 018" 037 -.001 019
Parental Education -.014 -.016 -.012 -.019"
Plans t college -036 -.023 038" -0327
i (past 30 days) 034" 055 017 033"
30
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Binge drinking (past two weeks) 037

032"

037

026"

Marijuana use (past year) .021

FEF

.052

-.006

026"

Note: All models control for cohort periods for each specific drug class (estimates presented in table 4).

**xp< 001, **p<.01, *p<.05.

TABL'EHAWth Curve Model With Covariates - Estimates for Mean Frequency of Annual Nonmedical Use for

Each Preggagtion Drug Class Across Cohorts
Pre% Prescription

Prescription Prescription
u (miee Sedatives Stimulants Tranquilizers

L_coef. coef. coef. coef.
Intercept 2.30*** | Intercept 2.65*** | Intercept 1.54%** Intercept 2 A2***
1977-199({ ,ref. 1977-1985 ref. 1977-1985 ref. 1977-1987 ref.
1991-1996 .007 1986-1994 -.040*** | 1986-1989 -.092*** | 1988-2000 -.039***
1997-200(,).043*** 1995-2006 .044*** | 1990-1995 -.125*** | 2001-2006 .041%**
2002-2006 122%** 1996-2004 - 123%**

3 2005-2006 -.056%**
Linear C.040 Linear .061* Linear .063** Linear -.025
1977-199 ref. 1977-1985 ref. 1977-1985 ref. 1977-1987 ref.
1991-199 .013*** | 1986-1994 .032*** | 1986-1989 -.064*** | 1988-2000 .042%**
1997-200m.050*** 1995-2006 .021 1990-1995 -.039*** | 2001-2006 .031**
2002-2 .046*** 1996-2004 -.037%**

E 2005-2006 -.001
Quadratic -.016 Quadratic -.057 Quadratic -.133*** | Quadratic .021
1977-1990 ref. 1977-1985 ref. 1977-1985 ref. 1977-1987 ref.
1991-19965 .010 1986-1994 -.014 1986-1989 .103*** 1988-2000 -.013
1997-2001 -.009 1995-2006 -.021 1990-1995 .092%** 2001-2006 -.018
2002-2000-.038** 1996-2004 .095***
2005-2006 .029**

<.01, *p<.05; ref. = reference group.
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