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Abstract

Background: Prescription drug misuse (PDM) is most prevalent during young adulthood. We
aimed to identify PDM trajectories for three classes (opioids, stimulants, sedatives/tranquilizers)
from adolescence into adulthood, assess the extent to which different trajectories are associated
with substance use disorder (SUD) symptoms, and identity factors associated with high-risk PDM
trajectories.

Methods: Nationally representative probability samples of 51,223 U.S. adolescents were
followed longitudinally across eight waves from age 18 (cohorts 1976-1996) to age 35. Data were
collected via self-administered paper questionnaires.
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Findings: Five PDM trajectories were identified and the defining characteristic that differentiated
the five PDM trajectories was the age when past-year PDM high-frequency peaked: (1) rare
misuse, (2) age 18 peak, (3) ages 19-20 peak, (4) ages 23-24 peak, and (5) ages 27-28 peak.
Similar PDM trajectories were identified for each prescription drug class. However, the later peak
misuse trajectory for sedatives/tranquilizers crested at an older age (age 35) than for the other
classes. PDM trajectories, regardless of peak age, were all associated with significantly greater
odds of having 2+ SUD symptoms at age 35, especially the later peak trajectories. In controlled
analyses, risk factors associated with the high-risk latest peak PDM trajectory (e.g., ages 27-28)
included high school heavy drinking, cigarette smoking, marijuana use, poly-PDM, White race,
and not completing college.

Interpretation: PDM trajectories are heterogeneous and any high-frequency PDM is a strong
signal for SUD during adulthood, especially later peak PDM trajectories. The findings may help
practitioners identify individuals at greatest risk for SUD and target intervention strategies.

Funding: National Institute on Drug Abuse, National Institutes of Health.
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Introduction

Prescription drug misuse (PDM) represents a worldwide public health concern, particularly
in high-income countries such as the U.S.1-> PDM-related consequences such as emergency
room visits and overdoses are most prevalent in middle adulthood and have significantly
increased over the past two decades.3-4 Approximately one in every seven (14-4%)
individuals aged 18-25 in the U.S. report past-year PDM (7:2% prescription opioids, 7-4%
prescription stimulants, and 5-5% prescription tranquilizers).>~" There is a legitimate
concern that the high prevalence of PDM places many adolescents and young adults at great
risk for developing substance use disorder (SUD) symptoms and other adverse outcomes.
8-10 Based on the high addiction potential associated with PDM, adolescents and young
adults may not mature out of PDM in the same way that they mature out of other
experimental substance use.11 Below, we briefly highlight the most commonly misused
prescription medication classes: prescription opioids, stimulants, and sedatives/tranquilizers.

Prescription opioids:

Prescription opioid misuse is a significant cause of concern. Multiple studies have shown
youth initiate prescription opioid misuse as early as elementary and middle school, where
youth typically obtain prescription opioids from a friend or from their own leftover
prescriptions to relieve physical pain.12-14 Adolescents who misuse prescription opioids are
most likely to co-ingest prescription opioids with marijuana and alcohol, followed by
cocaine and benzodiazepines.1® Several characteristics associated with prescription opioid
misuse (e.g., frequency, co-ingestion, multiple opioids) have been shown to increase the risk
of SUD symptoms.16 While most youth cease prescription opioid misuse over time, there is
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evidence that about one-third continue to misuse prescription opioids, placing themselves at
high risk for adverse consequences such as overdose and SUD.12.16

Prescription stimulants:

Prescription stimulant misuse is most likely to be initiated during late adolescence, with
some youth starting as early as elementary and middle school.1314 Adolescents typically
obtain these medications for free or buy them from a friend.13:14 Among young adults, full-
time college students and college graduates have the highest prescription stimulant misuse
rates.10:17 Approximately one in ten U.S. college students has engaged in past-year
prescription stimulant misuse; the majority of these individuals have co-ingested with other
substances, most often alcohol.10-17 While academic enhancement is the most prevalent
motivation for prescription stimulant misuse among youth without attention deficit
hyperactivity disorder, there is no evidence to support the efficacy of prescription stimulants
to improve academic performance in real-world settings among youth without attention
deficit hyperactivity disorder.1® A longitudinal study followed college students from one
university and found that those who used prescription stimulants nonmedically were more
likely to develop alcohol and cannabis use disorder symptoms over a four-year period.18

Prescription sedatives/tranquilizers:

Less longitudinal research has been done on prescription sedative/tranquilizer misuse among
adolescents and young adults relative to other prescription classes.® Youth are most likely to
initiate prescription sedative/tranquilizer misuse during high school and most often obtain
these medications for free from their friends to relax.13.14 Based on cross-sectional studies,
prescription sedative/tranquilizer misuse is most prevalent during young adulthood,’-14
especially among young adults not attending college.10-17 Prescription sedative/tranquilizer
misuse during adolescence often involves co-ingestion with alcohol and marijuana and has
been shown to result in high-risk behavior such as impaired driving.20:21

Polysubstance use:

Polysubstance use involving prescription drugs and other substances is most prevalent
among adolescents and young adults.”12.21 A regional study followed first graders through
age 21 and found that all individuals who reported heavy nonmedical prescription opioid
misuse (i.e., ten times or more per year) had also used marijuana and other drugs.12 These
findings reinforce the importance of taking into account frequency and polysubstance use
when studying PDM trajectories. In addition, approximately 72-:6% of adolescent
prescription sedative/tranquilizer misusers have co-ingested with other substances including
alcohol, marijuana, prescription opioids, and prescription stimulants.2! Co-ingestion of
prescription drugs with other substances can have super-additive effects and increase the risk
of acute and long-term substance-related consequences.® The high rates of polysubstance
use associated with PDM supports examining trajectories that combine prescription drug
classes and assessing a wide range of substance-related consequences to account for the
overlap in PDM and other substances.

Short-term longitudinal studies have examined the course of PDM during distinct
developmental periods (e.g., adolescence or young adulthood) or for individual prescription
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drug classes.12:22 Although cross-sectional and short-term longitudinal studies are valuable,
long-term longitudinal research is needed to understand PDM trajectories from adolescence
to adulthood across multiple prescription drug classes (i.e., opioids, stimulants, and
sedatives/tranquilizers), consider long-term associations with SUD symptoms, and
determine the characteristics of PDM trajectories that are most problematic. Solely focusing
on individual prescription drug classes and related consequences can obscure poly-PDM
phenomena. To address key gaps in the literature, the main objectives of the present study
are to (1) assess long-term PDM trajectories for three medication classes (opioids,
stimulants, and sedatives/tranquilizers) from late adolescence (age 18) through adulthood
(age 35), (2) examine the extent to which different long-term PDM trajectories are
associated with SUD symptoms at age 35, and (3) identify risk factors associated with high-
risk PDM trajectories.

Data and sample

The current study uses national U.S. panel data from the Monitoring the Future (MTF)
study.1” Based on a three-stage sampling procedure, MTF surveyed nationally representative
samples of approximately 17,000 U.S. high school seniors each year since 1975 using
questionnaires administered in classrooms. Stage one was the selection of geographic areas;
stage two was the selection of schools; and stage three was the selection of students within
each school. Approximately 2,450 high school seniors (modal age 18) were randomly
selected each year for biennial follow-ups and surveyed using mailed questionnaires through
age 30, with one random half of each cohort starting biennial surveys at age 19 and the other
random half starting at age 20 (for each cohort, the two halves were combined such that age
19 and 20 surveys constitute wave 2, etc). All respondents were also followed up at age 35.
At each wave, all surveys contained measures regarding PDM (i.e., for opioids, stimulants,
and sedatives/tranquilizers).

The analytic sample (n = 51,223) included 21 cohorts of high school seniors (cohorts 1976
through 1996) who were surveyed for eight waves at modal ages 18 (121" grade), 19/20,
21/22, 23/24, 25/26, 27/28, 29/30, and 35. Table 1 shows the sociodemographic
characteristics of the analytic sample. The student response rates at baseline over the study
period ranged from 77% to 86%. Most nonresponse was due to the respondent being absent
(less than 1% refused to participate). The MTF panel oversamples drug users from the 12th-
grade sample to secure a population of drug users to follow into adulthood (appropriate
weights are then used to best approximate population estimates in the follow-up). The
overall weighted retention rate for the longitudinal sample from baseline (12th grade) to age
35 was 54%. To help correct for potential attrition bias consistent with other MTF panel
analyses,22-24 we incorporated attrition weights to account for respondent characteristics
associated with nonresponse at follow-up. The MTF project design, protocol, and sampling
methods are described in greater detail elsewhere.1” http://www.monitoringthefuture.org//
pubs/monographs/mtf-vol2_2017.pdf
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Prescription drug misuse was measured at each wave with identical questions based on
separate measures assessing past-year nonmedical use of opioids, stimulants, and sedatives/
tranquilizers (i.e., ““...taken any...on your own—that is, without a doctor telling you to take
them?”). Respondents were provided a list of several examples for each of the prescription
drug classes (e.g., hydrocodone, oxycodone, and codeine for prescription opioids;
methylphenidate and dexamfetamine for prescription stimulants; and diazepam and
chlordiazepoxide for prescription sedatives/tranquilizers). The response scales for the
questions ranged from (1) No occasions to (7) 40 or more occasions. This measure was
treated as a continuous variable in the analyses to assess mean frequency. Moreover, an
additional measure was created to assess the mean frequency of any PDM using a max.1
approach (i.e., the maximum frequency score across the three prescription drug classes was
used for each wave).

SUD symptoms at age 35 were measured with several questions based on the DSM criteria
for alcohol use disorder (AUD), cannabis use disorder (CUD), and opioid/other drug use
disorder (ODUD). Respondents were asked to report SUD symptoms over the past five years
related to AUD, CUD, and ODUD. Fifteen items were used to characterize eight of the 11
DSM-5 criteria that define AUD, CUD, and ODUD: (1) Substance use resulting in a failure
to fulfill major role obligations; (2) Continued substance use when physically hazardous; (3)
Continued substance use despite persistent or recurrent interpersonal or social problems; (4)
Tolerance; (5) Withdrawal; (6) Persistent desire or unsuccessful efforts to cut down
substance use; (7) Health-related issue(s) due to substance use; and (8) Craving. Criteria
were summed to obtain an overall number of criteria endorsed for AUD, CUD, and ODUD,
as well as any SUD. Although these measures of SUD symptoms do not yield a clinical
diagnosis, the items we used are consistent with the way SUD has been measured in other
large-scale surveys?>=27 and reflects DSM-IV and DSM-5 AUD and CUD symptoms.23:24
We followed recommended practice that any use disorder (including mild, moderate, or
severe) was indicated by meeting two or more of the criteria, resulting in estimates closely
resembling other national estimates for similar age groups.28:29

Sociodemographic variables and substance use behaviors at baseline (age 18) included the
following: sex (male, female), race/ethnicity (White, African-American, Hispanic, Other),
U.S. Census geographic region (Northeast, Midwest, South, West), urbanicity based on
metropolitan statistical area (Large MSA, MSA, Non-MSA), parental education (at least one
versus no parent graduated from a four-year college), college aspirations while in 12th grade
(would versus would not definitely graduate from a four-year college), average grade in high
school (C+ or lower, B- or higher), cohort year (1976-1982, 1983-1989, 1990-1996), past
30-day cigarette use, past two-week binge drinking, and past 30-day marijuana use.
Moreover, an additional measure was included to assess if respondents graduated from a
four-year college by age 35.

Data analysis

The analysis included three major approaches. First, latent profile analysis was used to
create general profiles of respondents’ PDM trajectories based on the major prescription
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drug classes (i.e., opioids, stimulants, sedatives/tranquilizers). The exploratory latent profile
analysis (with no covariates) was conducted using Mplus (version 8.0; code available upon
request), and model fit was compared across different class solutions separately for
prescription opioids, stimulants, sedatives/tranquilizers, and the composite score for the
three prescription drug classes combined. Class membership was determined using a modal
approach, which involved identifying the highest posterior predicted probability of class
membership for each of the respondents based on the best-fitting model.3% The resulting
groups were then profiled. Second, descriptive statistics, odds ratios and adjusted odds
ratios, were generated in Stata to examine the association between the trajectories (i.e., latent
profiles) and prevalence of two or more SUD symptoms at age 35 based on eight DSM-5
criteria. Allowing for uncertainty in predicted class membership using three-step approaches
in Mplus did not alter our conclusions.3! Third, adjusted odds ratios were then estimated in
Stata to examine how the sociodemographic variables and substance use behaviors at
baseline (modal age 18) were associated with each PDM trajectory.

All analyses incorporated the survey weights to account for differential probabilities of
sample selection in estimation and variance estimation. For the analyses, all the respondents
were included when possible. The latent profile analysis estimated in Mplus used full
information likelihood estimation, meaning the majority of respondents were used to
estimate the PDM trajectories. With respect to assessing the associations between PDM
trajectories, SUD symptoms at age 35, and baseline characteristics, sample sizes varied
across analyses due to responses with missing items. All descriptive and binary logistic
analyses were conducted using STATA 15.0 (Stata Corp, College Station, Texas) and were
weighted to adjust for differential attrition at age 35.24

Role of the funding source

Results

The funders of the study had no role in study design, data collection, data analysis, data
interpretation, writing, review, or approval of the manuscript. The first, second, and final
authors had full access to all the data in the study and had final responsibility for the
decision to submit for publication. There was no editorial direction or censorship from the
Sponsors.

PDM trajectories from late adolescence through adulthood (Objective 1):

The results from the latent profile analysis, where model fit was assessed using both the
Bayesian Information Criterion and entropy measures, indicated that a five-class solution for
the eight waves assessing frequency of any PDM during the past year was determined to be
the best fitting model (Supplemental Table 1). The five-class solution had the lowest
Bayesian Information Criterion value (592500-779) among the six solutions and had a good
entropy score (entropy=0-971) indicating good separation of the latent classes.32 The five-
class solution was selected for each specific prescription drug class to facilitate comparison
to the PDM trajectories for the three prescription drug classes combined and because fit
indices indicated appropriateness of this solution (Supplemental Tables 2-4).
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Based on the latent profile analyses, the five PDM trajectories for the three prescription drug
classes combined included: (1) Rare PDM, (2) Age 18 peak PDM, (3) Ages 19-20 peak
PDM, (4) Ages 23-24 peak PDM, and (5) Ages 27-28 peak PDM. The most prevalent PDM
misuse trajectory was the “Rare PDM” trajectory that was characterized by no PDM or no
instances of high frequency PDM over time (Figure 1 illustrates the five trajectory groups
for past-year PDM between ages 18 and 35). Similar PDM trajectories were identified for
each prescription drug class. However, the later peak misuse trajectory for sedatives/
tranquilizers crested at a much older age than the other prescription drug classes.

PDM trajectories and SUD symptoms (Objective 2):

Relative to the “Rare PDM” trajectory, when controlling for background and other drug use
covariates, all of the other PDM trajectories were associated with significantly increased
odds of alcohol, cannabis, and other drug (including prescription drugs) use disorder
symptoms at age 35, especially the later peak misuse trajectory (Figure 2). More specifically,
the adjusted odds of indicating two or more AUD symptoms was approximately three times
greater (Adjusted odds ratio = 3-20, 95% CI = 2-65, 3-86) among respondents profiled in the
‘ages 27-28 PDM peak’ trajectory when compared to respondents in the ‘Rare PDM”
trajectory (Table 2). As shown in Table 2, the same general pattern was found when
assessing each SUD and each prescription drug class separately. Most notably, respondents
in the later peak PDM trajectories (i.e., peaking between age 27/28 and 35) had the largest
adjusted odds of indicating two or more symptoms of AUD, CUD, ODUD, or any SUD
versus the Rare PDM trajectory.

Additional analyses revealed that the percentage of individuals who reported past-year PDM
involving multiple prescription drug classes (i.e., poly-PDM) was 44-2% while the
remainder of individuals reported past-year PDM involving one prescription drug class (i.e.,
mono-PDM). We examined how poly-PDM and mono-PDM were associated with
trajectories of PDM and age 35 SUD symptoms (Supplemental Table 5-8). We found that
adolescents who reported poly-PDM were more likely to be in the later PDM peak trajectory
groups when compared to mono-PDM. Moreover, we found extremely high rates of SUD
symptoms for the poly-PDM subgroup.

Risk factors associated with high-risk PDM trajectories (Objective 3):

As shown in Table 3, baseline adolescent (age 18) measures significantly associated with
increased odds of belonging to the latest peak PDM trajectory, after adjusting for covariates,
included high school heavy drinking, cigarette smoking, and marijuana use, and the age-35
measure of not having completed a college degree. In contrast, African-American race/
ethnicity (vs. White) was associated with significantly lower odds of belonging to the latest
peak PDM trajectory. The adolescent risk factors associated with the PDM trajectories for
each of the individual prescription classes closely resembled the combined findings
(Supplemental Tables 9-11).
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Discussion

This is the first national longitudinal study to examine PDM trajectories involving
prescription stimulants, opioids, and sedatives/tranquilizers from late adolescence to
adulthood. PDM is more prevalent in high-income countries largely due to increased
prescription medication availability, and the findings of the present study have important
implications for understanding the consequences associated with PDM trajectories.1* The
PDM trajectories were heterogeneous, and the defining characteristic that differentiated the
five PDM trajectories was the age period in late adolescence or adulthood during which
PDM frequency peaked. The findings of the present study provide compelling evidence that
all four PDM trajectories during the transition from adolescence to adulthood, compared to
the Rare PDM trajectory, are strongly associated with SUD symptoms in adulthood,
especially PDM trajectories that peak during the late-20s. There are several predictors
associated with later peak PDM trajectories including high school heavy drinking, cigarette
smoking, marijuana use, poly-PDM, White race, and not completing college.

The PDM trajectories for the three prescription drug classes combined (i.e., prescription
stimulants, opioids, and sedatives/tranquilizers) were similar to the results for the PDM
trajectories for each individual prescription drug class. The only exception was one unique
trajectory for sedative/tranquilizer PDM, where frequency peaked later (age 35) relative to
the other classes. These findings reinforce the importance of accounting for frequency of
PDM in longitudinal research rather than relying solely on prevalence, as well as accounting
for heterogeneity in individuals’ courses of substance use and misuse during the transition
from late adolescence to adulthood.33

A particularly important contribution of this longitudinal study is the finding that all four
problematic PDM trajectories were associated with elevated rates of SUD symptoms during
adulthood compared to the Rare PDM trajectories, even when controlling for adolescent
background characteristics and substance use. Most notably, later peak PDM was associated
with significantly greater odds of having symptoms of any SUD at age 35, relative to early
peak PDM and Rare PDM trajectories. Among those in the ages 27-28 later peak PDM
trajectory for three prescription drug classes combined, more than two-thirds (68:-7%) had
two or more symptoms of any SUD (indicative of having a DSM-5 SUD at age 35), and over
one-third (38:7%) had two or more ODUD symptoms (i.e., opioid/other drug use disorder
other than alcohol or cannabis use disorder) at age 35. Prior work has shown that the
majority of PDM during adolescence is associated with experimental use that ceases over
time.12.22 The present study indicates that peaks in PDM in later 20s (e.g., ages 27—28) are
more likely than Rare PDM to be associated with SUD symptoms. We also found a major
increase in ODUD symptoms in the latest PDM peak that may be associated with higher
rates of transitioning to other drugs with high abuse potential (e.g., heroin). These findings
suggest there could be substantive differences between early vs. late peak PDM that warrant
more attention. One potential explanation is that later peak PDM could be less associated
with experimental use and more associated with self-management of symptoms related to
untreated disorders leading to a greater likelihood of subsequent substance-related problems.

Lancet Psychiatry. Author manuscript; available in PMC 2020 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

McCabe et al.

Page 9

Previous work has found that PDM is most prevalent during late adolescence and young
adulthood — particularly in White respondents, those of lower socio-economic status, and
youth who have detached parents and friends who use illicit drugs.5-8 The present study
found that race/ethnicity played a significant role in predicting PDM trajectories, as African-
American youth were significantly more likely to belong to Rare PDM trajectories and
significantly less likely to belong to high-frequency PDM trajectories than White youth.
These racial/ethnic differences in PDM could be partially attributed to similar racial/ethnic
differences in prescribing patterns of controlled medications.3# Educational attainment
predicted PDM trajectories. Individuals who did not complete a four-year college degree
were significantly more likely to belong to the high-risk PDM trajectories that peaked in the
late 20s. This developmental period is a time when most traditional-aged college students
have graduated, and these findings may reflect fewer opportunities and more “floundering”
during this key period for non-college youth.3°

To effectively address PDM among adolescents and young adults, a developmental
perspective is instructive to understand the diversion sources used to obtain and misuse
prescription medications. The majority of adolescents and young adults who misused
controlled medications obtained from their peers and their own leftover medications.813 The
risk of peer-to-peer diversion and PDM may increase during young adulthood as individuals
become more responsible for their own medication management. As a result, future
interventions should find innovative ways to monitor controlled medications and incentivize
safe disposal of leftover medications to reduce PDM and diversion.

The finding that the majority of individuals in the ages 27-28 peak PDM trajectory were
more likely to have two or more AUD symptoms than two or more ODUD symptoms has
considerable clinical importance. These results correspond with the extremely high rates of
polysubstance use involving PDM and other substances (primarily alcohol or cannabis),
increasing the risk for acute consequences due to dangerous interaction effects and long-
term substance-related problems.1216 Taken together, these findings provide compelling
evidence that (a) adolescents and young adults who engage in PDM should be screened for
SUDs involving a wide range of substances and (b) interventions to reduce PDM need to be
designed to treat PDM-related and other SUD symptoms, especially AUD symptoms.

The findings of the present study indicate that binge drinking, cigarette smoking, and
cannabis use during high school served as robust predictors of subsequent high-risk PDM
trajectories. Prior research has consistently shown high rates of polysubstance use involving
PDM among adolescents and young adults, and the current study reinforces the importance
of taking polysubstance use into account when working with youth and adults engaged in
PDM.12.1516 The present study adds valuable new information showing that more than two
in every five adolescents who engage in PDM report poly-PDM. We found that adolescents
who reported poly-PDM were significantly more likely than those who reported mono-PDM
to be in the high-risk PDM peak trajectories and had extremely high rates of SUD symptoms
in adulthood.

This study has several strengths and limitations that need to be considered when weighing
the implications of the results. This is the first national longitudinal examination of PDM
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trajectories during developmental periods with the highest prevalence of PDM followed into
adulthood. Strengths include national samples of multiple cohorts followed longitudinally
across eight waves from ages 18 through 35 using consistent procedures and measures to
examine PDM trajectories.

The present study contains the limitations of large-scale longitudinal survey research using
self-administered surveys conducted in one country. High-risk subgroups such as high
school dropouts and low-risk subgroups such as homeschooled students were missing from
the Monitoring the Future study data collection.19 The omission of these high-risk and low-
risk subgroups likely resulted in an under-representation of extreme trajectories such as rare
misuse and the highest risk PDM trajectories. Further, some variables were not included in
the Monitoring the Future study that are related to substance use at baseline and SUD
symptoms at follow-up (e.g., anxiety, conduct or mood disorder diagnoses, family history of
SUD). The current results should be viewed as preliminary until a more comprehensive
analysis controlling for these measures is conducted in multiple countries. Furthermore,
although a consistent number of five classes was selected based on the overall PDM
trajectories for ease of presentation, there was variation across the specific prescription drug
classes that needs to be explored in future studies. Finally, it should be noted that the criteria
for opioid use disorder were included in the “other drug use disorder” category and the
present study did not include all of the DSM-5 SUD criteria suggesting that the true rate of a
DSM-5 SUD is likely even higher in the PDM trajectories.

In conclusion, the prevalence of PDM is highest during late adolescence and young
adulthood and these developmental periods remain critical to intervene in and prevent
progression to severe consequences associated with PDM. Based on the high rates of
polysubstance use and peer diversion associated with PDM, there is a dire need to educate
adolescents at the time of prescription about the risks associated with misusing and sharing
these medications and incentivizing proper medication disposal to reduce leftover excess
medication, diversion, and PDM.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

Trajectories of nonmedical prescription drug misuse from late adolescence to adulthood
Notes: Unweighted sample size (Any Nonmedical Prescription Drug Misuse: n = 51,112;
Opioids: n = 50,964; Stimulants: n = 51,005; Sedatives/Tranquilizers: n = 51,052). Missing
cases were due to non-response on any of the prescription drug misuse questions between
ages 18 and 35. All estimates provided use weights to adjust for oversampling of drug users

into the longitudinal panel.
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A Rare Misuse — Profile 1
Adolescent Peak — Profile 2

(O Early-Young Adult Peak — Profile 3

€ Mid-Young Adult Peak — Profile 4
X Late-Young Adult Peak — Profile 5

Prescription drug misuse trajectories from ages 18 to 35 and substance use disorder

symptoms at age 35

Notes: Unweighted sample size (AUD 2+: n = 24,978; CUD 2+: n=17,389; OUD 2+: n =
21,064). Missing cases were due to non-response on any of the prescription misuse items
between ages 18 and 35 and non-response to any of the SUD items. All estimates provided
use attrition weights to account respondents who dropped out of the study by age 35.
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Table 1:

Descriptive information for the sample
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n =51,223
n (%) n (% missing)
Baseline variables (age 18)
Sex
Male 25254 (48.3%) 6 (0.01%)
Female 25963 (51.7%)
Race/ethnicity
White 39068 (75.6%)
African-American 5443 (12.1%) 626 (1.2%)
Hispanic 2991 (6.2%)
Other 3095 (6.1%)
Grade point average
B- or higher 35565 (74.2%) | 1669 (3.3%)
C+ or lower 13989 (25.8%)
College plans
No 28759 (56.9%) | 3081 (6.0%)
Yes 19383 (43.1%)
Parental level of education
Less than a college degree | 29648 (59.8%) 1821 (3.6%)

College degree or higher

19754 (40.2%)

Cigarette use (30-day)

No 31489 (69.5%) | 864 (1.7%)
Yes 18870 (30.5%)

Binge drinking (2 weeks)
No 28042 (65.5%) | 2731 (5.3%)
Yes 20450 (34.4%)

Cannabis use (30-day)

No 32921 (77.0%) | 1416 (2.8%)
Yes 16886 (33.0%)

Urbanicity
Large MSA (Urban) 13416 (25.8%)
Other MSA (Suburban) 23218 (45.4%) 0 (0.0%)
Non-MSA (Rural) 14588 (28.9%)

U.S. region
Northeast 11266 (21.4%)
Midwest 14516 (28.0%) 0 (0.0%)
South 16375 (33.1%)
West 9065 (17.5%)
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n=51,223
n (%) n (% missing)
Cohort year
1976-1982 16784 (30.3%)
1983-1988 17192 (33.6%) 0 (0.0%)
1990-1996 17247 (36.1%)

Page 16

Notes: Unweighted sample sizes are provided. All estimates (percentages) provided use weights to adjust for oversampling of drug users into the

longitudinal panel.

Lancet Psychiatry. Author manuscript; available in PMC 2020 April 01.



Page 17

Lancet Psychiatry. Author manuscript; available in PMC 2020 April 01.

100005 | opopEVT 80D VT 1000°0> opp\LCTBET) LLT opop(@6T VT T) 85T 2100 | apop8ET VO 6TT 2 9|101d - ead 8T 3By

mﬁquoce&mw_ mﬁu,ﬁ\mocemhmm mﬁuqmoce&mm mﬁgﬁmoce&mw_ T 811014 — SSNSIA 318y

anfend (10 %S6) YOV anjend (12 %56) YoV anfead (12 %G6) YoV anjen d (1D %G6) YOV | swuejnwns uondiiosaid
0eT'Ze=u 190'8T =U 886'vT=U 265'Tz=U

100005 E.&ﬁ S'ETE) ¥T v 1000'0> E,%s 8T 'G8'8) 9°ZT 100005 Qﬁam G'887) €TV T000°0> E.m:m Z99T) 61T 2I1101d - Yedd 056z SBY

1000°0> 3.&: 7'88'T) 8L 1000°0> &q,&ﬂ 8'22'€) 2T'S 1000°0> Q&B v '€07) ¥T'€ 1000'0> 3.&: €'8r'T) LTT al1J01d - ead Zz-Tz $9BY

T . o e . o i . i . . ¢

1000°0> opp(C8T 9T 97T 1000°0> opp(162 L7 T) 10T 1000°0> 592 W T)G6'T 900 op ST T 986 ECT [ 001~ spaq 0z-61 sby

opp(89T60T) GET 2100 app(1CT0TT) 95T 1000°0> app(TECTED VLT 100 oppSTVOT) 82T 2 9l101d - ead 8T 3By

mﬁdﬁwoce&mm mﬁu,nmocm_&mm mﬁu,nwoce&mm mﬁﬁwocm@mm T 8J1101d — BSNSI atey

anend (12 %56) YOV anfead (12 %G6) YoV anfead (12 %G6) YoV anjead (12 %56) YOV sproidQ uondiiasaid
0cT'Ze=u 190'8T =U 886'vT =U 765'Tz=U

100005 muq_waﬁ 9°/T%) 80°G 1000°0> muq,&m 9T ‘00T) 22T 10000> nuq,&mm 9'%6'€) 00'G 1000°0> nquaw €'69'7) 02'€ 8114014 - >ead gz—; 7 saby

ot . PR, . o ioar . 5 ingr . 74

100005 | o9ge®Y€072) 682 10000> | 09g2(986'9CE) LEY 10000> | o9ge(9CY T VEE 10000> | 00ge LT B8TIBZT | o6, - yead pz—cz soby

RPN . ‘o iapr . 5 g . T oot . €

10000> | apge€0T0SD VLT 10000> | opge(97E 96T 19C 10000> | opge(98C 087T) 22T 10000> | opge8TBEDIOT | oo, - yead 0z-6T s9by

100005 %u.mci TTT) 82T 1000°0> %%:mm 9€T) LLT 1000°0> %qmso.m 62T)09°T 5000 %u,m:_l 901) 22T 2 8|01 - yeed gT by

mﬁuq%ce&wm mﬁuﬁwocgﬁmw_ mﬁu%ocm_&wm mﬁuche&wm T 8J101d - asNSIW aey

anjea d (10 %S6) YOV anjen d anjen d (19 %S6) YOV anjead (10 %S6) YOV anjen d (10 %G6) YOV | 8snsiAl uondiiosaid Auy
0ZT'zz=Uu 190'8T = U 886'¥T =U 265'Tg=U

(swordwAs +2) (swordwAs (swordwiAs (swordwiAs sa|1yoad asnsiw

(ans) 4apJosip asn agueisgns Auy +2) (@NAo) 18pJosip asn Bnup 18Yy10 +2) (@ND) JapJosip asn siqeuue) +2) (@Nv) 48pJosip asn |oyod|y Bnap uondiiosaid

Ge aby 1e swoldwAs Japaosiq asn aauelsqns

McCabe et al.

(s4z1jInbueay/sanlrepas pue ‘sjuejnwiis ‘spioldo) sasse|d bnip
uonduasaid fenpialpul pue (paulquiod sasse]d aaiy) [|8) Aue 1o} sali01aaley asnsiw Bnip uonduosaid Jo uonouny e se swoldwAs JapIosIp asn aoueIsgns

‘¢ 9|qeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 18

McCabe et al.

‘dnoJb G 810id , 8y3 0} pasedwod UsYM JMO| IO [9A8] eydle GO aU} Je 8ouaIaIp JURdIUBIS A|eansIiels e memu_uc_m

‘dnoub . 8j1yoid , 8y) 01 pasedwiod UayMm Jamoj o [aAs] eydje GO* 8y 1 8dUBIaMIP edlIuBIS A]leonsiels e sajeslpul

7Y

*dnoub g ajyoud , 8y} 01 pasedwiod Usym J8MO] IO [3A8] eydfe GO° 8U1 18 80UBJaLIP JUBdIIUBIS A][eonsiiels e sayeatpul

‘dnoub .z a1yoid , ayy 01 pasedwod usym Jamoj Jo [aAs] eydie o' ay) Je adualaip Juealyiubis Ajjeansiiels e sayealpu|

q

‘dnoJb T aj1oud , 8y 01 pasedwiod usym Jamo| Jo [aA3] eydle GO aY Je aouaJaIp JuRdIUBIS Aj[eonsnels e mﬁmo_uc_m

"(ans Aue) 0z1'22

01 (aN) 886‘T Wouy pabuel sjppow ay) 10y sazis ajdwes ay] (g 01 8T sebe) poriad Apnis ayy Burinp abajjod wo.y parenpeld Aay) Jayiaym pue ‘Jeak Joluas J1ay} ul asn euenlrew Aep-og 1sed ‘yeak J01uas
113y ut Bupjurp abuiq yaam-omy 1sed ‘Jeak Jo1uss J1ay ui asn anatebio Aep-og 1sed ‘Jeak Joluas 418y ul suonelidse aba|0d ‘Jeak Jo1uas J1ay Ul do abelane ‘1eak 1oyod ‘uoifial 's'n ‘ANd1ueqgin ‘uoneanpa
10 [9n8] syualed ‘A3I01UyIa/a9R) X8S 104 |0J3U0I S|BPOIN “GE abe Aq Apnis sy} Jo 1no paddoip oym sjuspuodsal Junoade 03 syBram uonLIe asn Sjapow Uolssalfal onsIBo] ay) WoJj sajewss |1y "erep Buissiw

01 anp Alen sazis ajdwes “papinoid are ajdwies ||ny ayy 1o} sazis sejdwes payybiamun ‘s|apow pajussald ayi ul afiyoid ,asnsIA aey,, 8yl 0] SIajal ,90UaIa)aY,, ‘011el Sppo paisnipe 0] siajel YOV :SAION

100005 | o0ge(TVLTEY) 7S 100005 | poge®C BTG 100005 2289 'STE) €27 100005 | poge®ST LD TSE § 91401 - jead G 9By

100005 | ovgeBEE 1) 892 100005 | o0ge(8CL TEE) VES 1000°0> g»(68°€717) 18T 1000'0> oge®L T TLDITT | 501 - yead z2-Tz s9by

100005 %q_w:v Z'9ST) 6T 1000°0> %q,mao ¥'12°2) T0°€ 10000> mq,msw 2'98T) 2T 1000°0> mq,&mm VT 6LT a11401d - dead 0z—6T Saby

6000 | apop09T 0T IET 100005 | apoe(WTLEDSLT cz00 | opoe(08TE0T) 9T €100 op 67T 286) 12T 2 9l101d - ead 8T 3By

quﬁmoce&mm mﬁu,qm.oce&mx mﬁuﬁmoce&mm mﬁumoce&mm T 8[140Id — 3SNSIA 318y

anfead (12 %S6) YoV anfead (12 %G6) YoV anfead (12 %G6) YoV anjead (1D %G6) OV |  sa8zijinbuea] /sennepas
0cT'Ze=u 190'8T =U 886'vT=U 265'TZ=U

1000°0> muq_mg 8'78'%) 6£9 1000°0> Eq,mp 8T ‘7'0T) 6'€T 1000°0> Eﬁ@ 1'S0'Y) 6€°S 1000'0> E,Q.mso G'16'7)G8E SI1J0Id - Yead §2—12 S9BY

o ‘on: . R . PR . 5 ton- . 74

100005 | o9ge(90€ 802 €SC 100005 o \L8€71T) 88T 100005 99 12T €8T 100005 | 20ge®TBIDIOT | 500 ses vz—cz soby

R . e in )" . [ . T iaar . ¢

100005 | opge(902 TSV LT 1000°0> o OTE'AL T ¥ET 1000°0> 980 TET)EVT 10000> | opge T EDEST | 5001 seaq 0z-6T s9by

(swordwAs +2) (swordwAs (swordwiAs (swordwiAs sa|1yoad asnsiw

(ans) 4apJosip asn aoueisgns Auy +2) (@NAo) 18pJosip asn Bnup 18Yy10 +2) (@ND) JapJosip asn siqeuue)d +2) (@nv) 48pJosip asn |0y Bnap uondiiosaid

Ge aby 1e swoldwAs Japaosiq asn aauelsqns

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2020 April 01.

Lancet Psychiatry. Author manuscript



Page 19

McCabe et al.

ERITETETE)S| ERIIEIETEN| ERITEIETE)S| ERIIEIETEN| ERITETETE)S| ON
Jooyas ybiy ui ajiym sued absjjoD
1000'0> | (z8°'€'8€2) 20'e | 1000°0> | (25°€'22'2) 8T | T0000> | (S9v'eze) 28'€ | T0000> | (SS¥‘82'€) 98'€ | T000'0> | (Lv2 ‘0027 22T SOA
ERIVEIEI )] CRIVEICT )] ERIVEIEI )] CRIVEICT )] ERIVEIEI )] ON
(Aep-og) asn sigqeuue)d
1000 | (08T'LTT)SGV'T 7000 | (€8°T'8T'T) L¥'T | T0000> | (052 22'T)0T'Z | T0000> | (L2 'e8'T) 2Tz | T0000> | (OVS ‘Tvv’) 88Y" SOA
ERITETETE)S| ERIIEIETEN| ERITEIETE)S| ERIIETETEN| ERITETETE)S| ON
(19am-g) yup abuig
1000'0> | (€2 '25'T)68'T | 10000> | (OV'Z'6ST)G6'T | TO000> | (86'T'€Y'T) 89T | T0000> | (S6'T‘Z¥'T) OL'T | T000'0> | (L€S ‘Ovv’) 98y SOA
ERIVEIEI )] CRIVEICT )] ERIVEIEI )] CRIVEICT )] ERIVEIEI )] ON
(Aep-0g) asn anaaebin
ovg80o | (€2T'1¥8) 20T 1670 | (62°T'688) L0°T G000 | (e¥'T'90T)€C'T €90 | (6T'1'688) €01 0€0'0 | (686" ‘L08") 768" Jaybiy Jo 9a1B3p 863|100
ERITETETE)S| ERIIEIETEN| ERITEIETE)S| ERIIEIETEN| ERITETETE)S| 9a16ap 69|02 © Uy} SSB]
uo11eINPA JO |3A9] |BIUBIRH
80v'0 | (¥€'7'588)60°T 1660 | (¥2'T'v18)00°T 1680 | (9T1'T '6€8') 686° 7000 | TSTYTT) TET 2100 | (696" ‘'6LL7) 698 13MoJ 10 +D
ERITEIETE)S| ERIIEIETEN| ERITEIETE)S| ERIIEIETEN| ERITEIETE)S| Jaybiy 1o -g
abe.ane Julod speao
€90 | (v9'T'S2L) 60T 26T0 | (98°T'288) 82T 9,20 | (8E'T '¥¥9) G¥6" 996'0 | (€T 'TvL) €66° Levo | (€TT'L€L) ST6° Buyo
1150 | (SV'T ‘eLy) 8¢8 0800 | (90°T 'vSeE) 219" €60 | (or'T'eey) 0L €66'0 | (¥9'T '909°) 266" €ero | (2LT'986) 22T oluedsiH
8000 | (608 'sez’) 9w 8000 | (L£8 'v0E) ¥OS' 1000 | (209 ‘00Z) 8vE" | T0000> | (29¥ ‘¥6T) 66¢° | T000°0> | (ST¥'92'2) 90°E UBDLIaW/-UedLi)
ERITEIETE)S| ERIIEIETEN| ERITEIETE)S| ERIIETETEN| ERITETETE)S| UM
Adruys/eoey
1510 | (vO'T'0€L) 628 2200 | (126''689°) 818 7000 | (E¥'T'60°T)G2'T | T0000> | (6S°T ‘¥2'T) OV'T 9000 | (¥96° ‘€08°) 088" alewad
ERIVEIEI )] CRIVEICT )] ERIVEIEI )] CRIVEICT )] ERIVEIEI )] 9N
X3S
anfen d 10 %656 JOV | enenad 10 %56 OV | enfead 10 %656 OV | @njead 10 %G6 HOV | enjead 10 %56 YOV
LTy'ez =u LTy'Ze =U LTy'ez =u LTy'Zz =Uu LTy'zz =u
G 8]1J0.d - Yedd 82—,z SeBV | ¥ 8|yold - dead yz—£z s80V | € 8Ilyoad - dead 0267 sabv Z 811J04d - ead 8T aby T 8]404d - 3SNSI d1ey

SIeaA /T 490 Sa110133le) (paulquiod sasse]d aaly) |[e) asnsiw Bnup uondiiosaid Aue Jo ,S10101paid JU3Sa|0pY

Author Manuscript

‘€ 9l1qeL

Author Manuscript

Author Manuscript

Author Manuscript

Lancet Psychiatry. Author manuscript; available in PMC 2020 April 01.



Page 20

McCabe et al.

(g

01 8T sebie) pouad Apnis ayy Burinp abia)j0d wouy parenpelh Asyl Jaylaym pue ‘asn siqeuued Aep-og i1sed ‘Bujuiip abuig yaam-om) 1sed ‘asn anasebio Aep-og 1sed ‘jooyds ybiy ul ajiym suejd abis)jod ‘Jooyas
yb1y u1 wdo abelane ‘1eak 110yod ‘uoifial 'S'n ‘A1d1UeqgIN ‘UOITRINPS JO [9A8] [eluated ‘A1IDIULIB/adR] ‘XS 10} |043U0D S|POIA “Jaued euipniibuoj ay ojul siasn Bnip jo Buljduresiano 1o} snlpe 0] siybram
asn papinoid sajewnsa ||y "papirold are sazis sajdwes paybiamun "sjapow pajuasald ayy ul ainseaw auljaseq yaea Joy dnoi adualajal ay) 0} S1ajal ,80UaIa)8y,, "011ed SPPO palsnipe 0} sIajal YOV :S3I0N

10000> | (evL 'S9¥’) 218G oge’0 | (TT'T L1L) S68° 8eT°0 | (0T '¥L) 088 2er0 | (€0'T'2627) ¥88° | T0000> | (77T 'ST'T) 62T SAA
ERIVEIEI )] CRIVEICT )] ERIVEIEI )] CRIVEICT )] ERIVEIEI )] ON
(¢ 01 8T sabe) porsad
Apnas ay3 Buranp 863102 parenpeto
828'0 | (Le'1'2e8) 20T 10L°0 | (6T'T ‘L) 6S6° 2620 | (LOT'SLL) V16 1€0°0 | (¥86° '9TL) OV8" 900 | (€2'T'6867) OT'T SBA
anjend 10 %56 4OV | @njend 10 %56 HOV | @njead 1D %56 4OV | @njead 10 %56 JOV | anfend 1D %56 YOV
IT¥'zz=u IT¥'zz=u IT¥'ze=u IT¥'zz=u LT¥'ze=u
G 9]404d - Xead 8¢—Lg SbY | ¥ 9|1404d - Xedd ¥2—€¢ 3BV | € 31Joad - dead 0267 S3bv 291404d - Xead 8T 3by T 9]1404d - 3SNSIN aJey

Author Manuscript

Author Manuscript

Author

Manuscript

Author Manuscript

Lancet Psychiatry. Author manuscript; available in PMC 2020 April 01.



	Abstract
	Introduction
	Prescription opioids:
	Prescription stimulants:
	Prescription sedatives/tranquilizers:
	Polysubstance use:

	Methods
	Data and sample
	Measures
	Data analysis
	Role of the funding source

	Results
	PDM trajectories from late adolescence through adulthood (Objective 1):
	PDM trajectories and SUD symptoms (Objective 2):
	Risk factors associated with high-risk PDM trajectories (Objective 3):

	Discussion
	References
	Figure 1.
	Figure 2.
	Table 1:
	Table 2.
	Table 3.

