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Abstract

Background—Drug use among college students is associated with adverse academic and health
outcomes, and risks to personal safety.

Objectives—This study utilizes data from a longitudinal study to estimate annual prevalence,
cumulative lifetime prevalence, and incidence of ten types of drug use during the eight years after
college entry and the average age of onset of each drug used.

Methods—Participants (A=1,253; 52% female) were young adults who were originally enrolled
as first-time, first year students at a university in the mid-Atlantic US. Annual personal interviews
gathered data about the use of seven illicit drugs and three prescription drugs used nonmedically.
Annual follow-up rates ranged from 76% to 91%.

Results—Marijuana was the most commonly used drug in every year of the study, with the
highest annual prevalence estimates in Year 3 (47%.y). In Year 8, when the modal age of
participants was 25, 29%,,: used marijuana during the past year. Nonmedical use of prescription
drugs was more prevalent during college than in the later years of the study. Although the
prevalence of cocaine and ecstasy use was low (cumulative prevalence estimates of 17%,,; and
13%,,: respectively), incidence for these drugs were particularly high in the later years of the
study.

Conclusion—Drug use is prevalent among college students, and drug use persists among young
adults, even after many have graduated college. More attention should be directed at identifying
and intervening with students at risk for drug use to mitigate possible academic, health, and safety
consequences.
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Introduction

Excessive drinking and drug use among college students are associated with adverse
academic and health outcomes, and risks to personal safety (1-6). In contrast to the amount
of attention that has focused on patterns of excessive drinking during college, fewer studies
have examined the course of illicit drug use behavior during college. National cross-
sectional data estimate that approximately one in four college students in the US have used
marijuana or some other drug during the past month (7,8). While some students enter
college with a prior history of drug use, others initiate substance use during college. In an
earlier report, we described the annual prevalence and incidence of drug use during the first
two years of college among a longitudinal cohort of 1,253 traditional age college students
recruited from a single large public university (9). Findings suggested that while substance
use patterns can continue during the transition from high school to college, many individuals
initiate use after college entry. Research has shown that about one-third of college students
have used marijuana prior to college entry, and about 9% to 25% initiate use after entering
college (10-12). College students who initiate alcohol and marijuana use prior to college
entry are more likely to become regular marijuana users and use other illicit drugs during
college (13). Initiation after college entry is often attributed to changes in substance use
attitudes and intentions during the transition from high school to college (11).

During college, undergraduate students are at risk for either starting or continuing to use
drugs for a variety of reasons. First, the availability of illicit drugs appears to be widespread,
with the majority of college students reporting easy access to and opportunity to use
marijuana and prescription stimulants (8,9,14,15). Second, the ability for parents to exert a
direct protective effect through supervision and monitoring of whereabouts and activities
decreases substantially during the college years, at least for students who live away from
home (16). Third, perceptions that substance use is normative for college students plays a
role in perpetuating drug use behaviors (17,18). Finally, low to moderate perceived risk of
consequences is also associated with drug use. Since 2006, substantial declines in the
perceived risk of marijuana use have been observed. For example, the percentage of 23- to
26-year-olds who reported that regular use of marijuana carried “great risk” decreased from
56% in 2006 to 35% in 2014 (8). Similar decreases have been observed for 18-year-olds
(7,8). These decreasing trends in perceived risk appear to parallel increases in use. The
prevalence of past-year marijuana use among students attending either two- or four-year
colleges increased from 30% in 2006 to 34% in 2014 (8), and marijuana use increases after
high school for young adults who attend four-year colleges (19).

Despite the belief by many students that drug use during college is benign, concern
regarding college student drug use has been raised because of its potential negative impact
on educational achievement including gaps in enrollment, prolonged time to graduation, and
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failure to graduate (2,20-23). Additional adverse outcomes of drug use include dependence,
risky driving behaviors, and poorer physical and mental health (1,6,24-28).

Very few longitudinal prospective studies have focused on understanding drug use patterns
during the years after college. The purpose of the current study is to extend our prior
findings by examining longer-term trends in annual prevalence and incidence during the
eight-year period following college entry in a well-characterized sample of college students
(9,29). This information is useful for understanding the magnitude of college student drug
use as well as informing the timing of interventions. Specifically, the present study aimed to
describe: 1) the annual prevalence of use of ten types of drugs; 2) the cumulative lifetime
prevalence of each drug used; 3) the incidence (i.e., “new cases”) of drug use; and 4) the age
of onset of each drug used.

Study design

Data were derived from the College Life Study, a longitudinal study of health risk behaviors
among a single cohort of college students, who were followed up annually with personal
interviews regardless of continued college attendance (9,29).

Participants

Participants were recruited at college entry from a large, public university in the mid-
Atlantic region of the US. An initial online screening survey was conducted in 2004 during
summer orientation prior to college entry, targeting the entire incoming cohort of first-time,
first-year students ages 17 to 19, 89% of whom participated. The resulting screened sample
(NV=3,291) constituted the sampling frame for the longitudinal study. To ensure
representativeness, the sampling frame was stratified into 24 cells by race (White, Black/
African-American, Asian, other), sex (male, female), and drug use [trichotomized from
screening data as (a) lifetime use of ecstasy, (b) lifetime use of any other illicit drug or
prescription drug nonmedically but not ecstasy, and (c) never used any drugs], and samples
were selected within each cell. To ensure adequate statistical power for analyses of
substance use, individuals in the 16 drug use cells were oversampled at 100% probability,
and all others at 40%. Cell sizes ranged from /=16 (Black/African-American, male, non-
users of drugs) to 7=201 (White, female, used drugs but not ecstasy). The two-hour baseline
assessment was completed during the first year of college (A=1,253; 87% response rate).
Follow-up rates for subsequent annual assessments were high (91% in Year 2, 7=1,142; 76%
in Year 8, 7=1,037). Informed consent was obtained, and the study was approved by the
university’s institutional review board. Participants received cash incentives for each
assessment they completed. Modal ages at each assessment were 18 through 25,
corresponding to study Years 1 through 8. Participants were demographically similar to the
target population of students at the university from which they were sampled (72% white,
52% female). We have previously published details on sampling and recruitment procedures
(9,29).
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Measures

Lifetime and past-year drug use—At baseline, participants were asked how many
times during their lifetime they had used each of seven different illicit drugs (i.e., marijuana,
hallucinogens, inhalants, cocaine, ecstasy, amphetamine/methamphetamine, and heroin) and
three types of prescription drugs (stimulants, analgesics, and tranquilizers) nonmedically. At
each follow-up assessment, participants were asked how many times during the past year
they had used each of the seven illicit drugs and nonmedically used each of the three classes
of prescription drugs.

Age at onset of first drug use—At baseline, participants were asked how old they were
the first time they used each drug, if ever. For individuals whose first use of a given drug
occurred after baseline, age at onset was automatically coded as the age at the first
assessment when use was reported.

Incidence of drug use—Incidence was computed as the number of individuals who used
a given drug for the first time during the specified assessment year, divided by the number of
individuals who had never used that drug in their lifetime based on all prior assessments.

Statistical analyses

Descriptive statistics were used to tabulate estimates of lifetime and annual prevalence for
each drug of interest. Data were weighted for sampling and attrition to approximate the
original sampling frame of screened students (A=3,291), which represented the vast majority
(89%) of the entire incoming cohort of students in 2004. Weighting procedures were
developed as an extension of the sampling procedures using the same stratification variables
from the screening data (i.e., race, sex, drug use). Accordingly, sampling weights for
baseline data were computed as the inverse probability of selection for all participants within
each race-sex-drug use cell [see (9)]. For example, the number of White, female, non-users
of drugs in the sampling frame was 538, of whom 134 (24.9%) were represented in the
longitudinal sample; applying the resulting sampling weight (4.0149) to the same 134
sampled individuals yields the original number of screened students in that cell (7=538). For
each follow-up assessment, we have continued using a similar procedure, in which we
account for both the sampling design and attrition by computing inverse probabilities as the
number of individuals in a given cell of the sampling frame, divided by the number of
individuals in that cell who participated in a given assessment (15,25,30). For cumulative
lifetime prevalence, missing data were counted as non-use, and therefore results are
presented as minimum estimates of actual lifetime prevalence. The analysis of cumulative
lifetime prevalence uses all available data through Year 8, regardless of age at onset. For the
analysis of age at onset, results were truncated at age 24 to ensure that all participants had
equal time to use each drug. This decision was based on the minimum age of participants at
Year 8 (i.e., 4% were still 24 years old, although the modal age was 25). Thus, for the small
minority who reported onset of one or more drugs between ages 25 and 27 (<5% of sample),
such use is reflected in the analyses on cumulative lifetime prevalence by study year, but not
in the analyses on age at onset.

Am J Drug Alcohol Abuse. Author manuscript; available in PMC 2018 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Arriaetal. Page 5

Results

Annual prevalence of drug use

Marijuana was the most commonly used drug among this sample during and after college
(see Figure 1). Almost half of incoming students (45%,,;) had used marijuana at least once
during the past year, with the annual prevalence peaking at 47%.,; in Year 3. By Year 8,
when the modal age of the sample was 25, the prevalence of marijuana use was 29%.
Annual prevalence peaked in Year 3 for nonmedical prescription stimulant, analgesic, and
tranquilizer use (21%yt, 10%,t, and 7%, respectively), as well as hallucinogens (8%uy).
Annual prevalence of cocaine peaked slightly later (9%, in Year 4). By contrast, low
prevalence estimates were observed consistently for inhalants (<3%,,), amphetamines/
methamphetamine (<1%,,; annually), and heroin (<1%,,: annually). Annual prevalence for
most drugs was lowest near the end of the study interval, with the exception of cocaine and
ecstasy, both of which had their nadir at baseline (3%, and 2%, respectively). Ecstasy was
the only drug for which prevalence peaked in the last year of the study (5%y).

Cumulative lifetime prevalence and median age of initiation of drug use

Figure 2 displays the changes in cumulative lifetime prevalence for each drug. By the last
year of the study, approximately 68%,,. of the sample had used marijuana, representing a
37% increase from the start of college. For nonmedical use of prescription stimulants, large
increases in prevalence were observed between baseline and the first and second years of
college and by the last year close to one-third of the sample had engaged in nonmedical
prescription stimulant use. Similar patterns of large increases in prevalence during college
can be seen for cocaine use and nonmedical use of prescription analgesics and tranquilizers.
Between baseline and the last year of the study, cocaine, ecstasy and nonmedical
prescription tranquilizer use all increased by a factor of approximately four. Median age of
initiation of use was earliest for marijuana (age 17) and amphetamines/methamphetamine
(age 18) and latest for ecstasy (age 21). For all other drugs, median age of initiation was 19
or 20 (see Figure 3).

Incidence

The risk for starting to use several drugs did not attenuate substantially until after the third or
fourth year of the study (see Table 1). Marijuana use had the highest incidence estimate
during all study years, with the exception of Year 8. The incidence of use for amphetamines/
methamphetamine and heroin remained consistently under 1%,.

Post hoc examination of frequency of use among users

Our primary analyses examined prevalence of use during the eight-year period and did not
distinguish between a user who used once during the past year and someone who used more
frequently. To gain a better understanding of the frequency of use among the sample, a post
hoc analysis was conducted for two years of data—Years 4 and 8—as an illustration (see
Figure 4). As can be seen, a minority of marijuana users used only once during the past year,
and slightly more than half used more than 11 times during the past year in both Years 4 and
8, respectively. For cocaine, the overall number of users is small, making interpretation of
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the data somewhat difficult. Nonetheless, 12.8% of users used only once in Year 4 as
compared with 34.1% in Year 8.

Discussion

Among this longitudinal study of a large college student sample, about two-thirds (68%,;)
had used marijuana at least once in their lives by age 25, and one-third (35%,,:) had used
prescription stimulants nonmedically. With the exception of marijuana use, most individuals
who ever used a drug during college began after college entry. Whereas adolescence and
young adulthood have been noted to be high-risk periods for drug use initiation, these data
suggest that for college students, incident use continues to occur well into the 20s. This was
especially noteworthy for ecstasy, for which incidence exhibited very little fluctuation over
time. Although methodological differences preclude meaningful comparisons with estimates
from other studies of substance use, such as the National Survey on Drug Use and Health
and Monitoring the Future, these findings are consistent with the notion that young adults
have considerable access to and experience with illicit drugs both during and after college.

Trends in the annual prevalence of drug use among this sample should be considered in the
context of differences in drug availability and drug use opportunity over time. While
information on actual availability of drugs on college campuses is scarce, prior research has
documented high levels of perceived availability of drugs and prescription medications for
nonmedical use among college students and college-aged young adults (8,14). In addition,
previous analyses of the current sample have found that opportunity to use drugs declines
after college graduation, while use given opportunity remains relatively stable throughout
the college and post-college years (31). Taken together, these findings suggest that trends in
drug use prevalence are strongly associated with changes in opportunity and availability,
providing a possible environmental explanation for the relatively higher prevalence estimates
of substance use during the college years as compared with the later years of the study.

The finding that marijuana use was already prevalent among this sample by the time they
entered college points to the possibility that college entry might be an advantageous time to
screen students for prior drug use. Prior evidence from this cohort and elsewhere suggests
that high school substance use is an important predictor of substance use problems during
college and young adulthood, including the development of heavier use patterns and
dependence involving both alcohol and other drugs (13,26,32-35). The transition from high
school to college provides an opportunity for interventions that are focused on correcting
misperceptions about the normative nature of drug use, especially given the observation that
prescription drugs were used nonmedically by a minority of students every year of the study.

On the other hand, it is encouraging that so many individuals in this sample delayed the
onset of drug use until their 20s, as delaying the onset of drug use is regarded as an
important strategy for reducing the likelihood of developing chronic or heavy patterns of use
or dependence (36). Nevertheless, given that young adulthood remains a high-risk period for
the development of substance use disorders, findings highlight the need to continue drug
prevention and intervention efforts throughout college to focus on identifying and
intervening at the earliest point possible. Previous studies have focused on the impact of
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drug use patterns on post-college health and employment outcomes (1,6,37), and findings of
increased risk for adverse health outcomes and post-college unemployment among college
student substance users reinforce the notion that early intervention can promote student
health and maximize academic potential.

The finding that a minority of students among this sample are engaging in nonmedical
prescription drug use and all forms of illicit drug use with the exception of marijuana has
implications for dispelling the myth that substance use during college is an inevitable “rite of
passage.” Correcting these misperceptions might be an important component of intervention
strategies to reduce these forms of drug use. Perceptions of marijuana use might even be
higher than the estimates presented here and therefore these data might even be useful to
correct beliefs about the widespread nature of marijuana use during college.

Several limitations of the study must be noted. Our sample was limited to students at a single
university, and although we regard the university as typical of other large publicly-funded
universities, the results might not be generalizable to students attending other types of
colleges, or colleges in other geographic regions, where drug use availability might differ.
Additionally, the sample was limited to one cohort of students who started college during the
same year. The annual prevalence of using illicit drugs other than marijuana has decreased
slightly among high school seniors since 2004 (38), when this cohort started college, and
findings therefore might differ for young adults who attended college during other years.
Although we statistically adjusted for attrition, we cannot say how much drug use might
have occurred during the years when participants missed an assessment; thus, results should
be understood as minimum estimates of drug use. Missing data were minimal among our
sample with follow-up rates exceeding 76% of the original 1,253 participants in any year,
and annual response rates exceeding 89% each year. The present study did not examine the
persistence of use or thoroughly investigate the frequency of use among users. More
research is needed to understand the persistence of use for marijuana, nonmedical
prescription drugs, and cocaine among young adults. Furthermore, future studies should aim
to investigate differences between infrequent versus frequent users during the young adult
years. Finally, although our longitudinal design was advantageous for accurately capturing
the onset of drug use during and after college, we cannot rule out the possibility that recall
bias might have influenced results, especially for individuals whose first use of a substance
occurred several years prior to college entry.

Nevertheless, the study also has counterbalancing strengths, including its large sample size
and high follow-up rates throughout an eight-year interval during which participants were
highly mobile and unstable with respect to living arrangements and employment. Moreover,
with our longitudinal design it was possible to assess use of a comprehensive array of drugs
annually via personal interviews, including prescription drugs used nonmedically, which
represents an important advancement over prior cross-sectional studies.

This study contributes significantly to existing knowledge of the prevalence and initiation of
use of a wide range of substances among college students both during and after college.
Future research will explore the factors that predict persistence of drug use during the post-
college period.
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Cumulative lifetime prevalence of drug use, by study year and type of drug (M=3,285).
Note. Data labels represent %,,; (SE). Data were statistically weighted to adjust for sampling
design and attrition at each wave. Squares denote lifetime prevalence in Year 1 (i.e., first
year of college, ages 17 to 20). Circles denote lifetime prevalence in Year 8. Data on
prescription drugs reflect nonmedical use only. Data on amphetamines and
methamphetamines were combined due to low prevalence.
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Figure 3.
Cumulative lifetime prevalence of drug use by age 24, by type of drug and age at onset of

use (Myt=3,285). Open circles denote the median age of onset for a given drug.

Note. Data labels represent %,,; (SE). Weighted for sampling. Prevalence is estimated based
on all 1,253 individuals in the original baseline sample through age 24, which was the
maximum age that all participants had attained by Year 8, and therefore is not comparable to
the results in Figure 1. Weighted cumulative lifetime prevalence by age 24 is reported in the
label for each drug. Drug use onset that occurred at older ages is not shown in this figure
because it was not assessed for every participant. Missing data were treated as non-use, and
therefore results represent minimum estimates. Data on prescription drugs reflect
nonmedical use only. Data on amphetamines and methamphetamines were combined due to
low prevalence.
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Frequency of drug use during the past year in Years 4 and 8, among users of each drug.
Note. Data on prescription drugs reflect nonmedical use only. Data for Inhalant use in Year 8
was not included due to an overall 7<20. Data for Amphetamines/Methamphetamine and
Heroin are not included due to overall n<5.
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