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Abstract
Purpose—This study uses 14 years of data from nationally representative samples of US middle
and high school students in the Monitoring the Future study to examine associations between
school student drug testing (SDT), substance use, and participation in extracurricular activities.

Methods—Analyses use questionnaire data collected from 1998–2011 from 89,575 students in
883 middle schools and 157,400 students in 1,463 high schools to examine: (1) the current
prevalence of SDT; (2) SDT trends over time; (3) associations between substance use and SDT
type, volume, or duration among the general student population or students participating in
activities subject to testing; (4) associations between students’ beliefs/attitudes about marijuana
use and SDT; and (5) associations between extracurricular participation rates and SDT.

Results—Moderately lower marijuana use was associated with any random testing of the general
high school student population and for SDT of middle and high school sub-populations
specifically subject to testing (athletes or participants in non-athletic extracurricular activities).
However, SDT generally was associated with increased use of illicit drugs other than marijuana.

Conclusions—Because the study design is observational and the data are cross-sectional, no
strong causal conclusions can be drawn. However, there is evidence of lower marijuana use in the
presence of SDT, and evidence of higher use of illicit drugs other than marijuana. Until further
research can clarify the apparent opposing associations, schools should approach SDT with
caution.
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INTRODUCTION
Student drug testing (SDT) is one procedure schools use to prevent or reduce youth
substance use. SDT may be for-cause or random on some basis. Random testing can be
mandatory for certain groups (e.g., athletes; others taking competitive extracurricular
activities), mandatory for all students, or voluntary. The primary theoretical underpinning of
SDT is deterrence theory: substance use is weighed against the costs/rewards of drug test
outcomes.(1) More broadly, SDT is hypothesized to reduce and/or prevent drug use through:
(a) counseling/education/treatment intervention opportunities; (b) opportunities for cessation
or non-initiation to avoid test consequences; and (c) support for students to say no to peer
pressure to use.(2,3) SDT proponents emphasize testing should be part of comprehensive
programming efforts, and that the purpose is not to punish students for drug use, but to
prevent use or enable intervention for students who test positive.(2,3) Concerns regarding
SDT include: testing efficacy; financial costs; testing accuracy; student avoidance of
extracurricular activities to avoid testing; student use of drugs less likely to be detected;
violation of privacy; Fourth Amendment protection against unreasonable searches; and
potential undermining of student trust and harming the student-school relationship.(4,5)

Research on SDT efficacy in deterring drug use has not been definitive. One 2009 review
found little support for SDT in deterring use.(1) A recent national survey found SDT effects
were conditioned on school climate and student gender.(6) An experimental evaluation
found significantly lower use of the specific substances tested for among students in
treatment schools compared to students in control schools, but no significant differences in
overall substance use.(7) Random athlete SDT was not associated with past 30-day student
athlete substance use in a separate randomized controlled study, but some evidence was
found for reduced past-year use.(8) Studies that observed substance use reductions did not
observe significant differences in intentions to use(7) and found some evidence of increased
drug use risk factors.(8) The literature has not shown significant SDT effects among
students in schools with testing programs who were not themselves subject to testing.(7,9)
One nationally representative cross-sectional sample of middle and high school students
from 1998–2001/2002(10,11) found no significant differences in student substance use
based on testing, but did find suggestive evidence for a decline in marijuana use but a
possible increase in use of illicit drugs other than marijuana. A later study using 2005
data(12) estimated that 14% of public school districts with high schools used random SDT,
with almost all of those districts reporting testing athletes, 65% testing other extracurricular
participants, and 28% testing all students (student drug use was not examined).

The current study uses 14 years of nationally representative data from US middle and high
school students in public and private schools to examine five general research areas: first,
current SDT prevalence and trends followed by associations between SDT and (a) and
student illicit substance use among the general student population, (b) illicit substance use
among student groups subject to testing; (c) marijuana use beliefs and attitudes; and (d)
extracurricular participation rates.

METHODS
Participants

Student data were obtained from the Monitoring the Future (MTF) study (supported by the
National Institute on Drug Abuse), consisting of nationally representative samples of 8th,
10th, and 12th grade students.(13) School data were obtained from administrators in MTF
schools through the Youth, Education, and Society (YES) study (supported by the Robert
Wood Johnson Foundation). Both studies were conducted by the Institute for Social
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Research at the University of Michigan (approval obtained from the University of Michigan
Behavioral Sciences Institutional Review Board) and appropriate consent procedures were
used.

Procedure
Self-completed, optically-scanned student questionnaires were administered in classrooms
by University of Michigan personnel during a normal class period (detailed information on
MTF methodology is provided elsewhere).(13,14) From 1998–2011, the overall school
response rate (with replacement) averaged 98%; student response rates averaged 89%, 87%,
and 82% for 8th, 10th, and 12th grades, respectively. Absenteeism was the primary reason for
missing data; less than 1% of students refused participation.

Mailed questionnaires with a monetary incentive were sent to each sampled school’s
principal in the spring of the same year in which student data were gathered. School
administrator response rates averaged 83%. At the start of the study, pilot testing of various
school policy measures was conducted with a convenience sample of secondary school
principals. Although detailed reliability and validity studies of measures used were not
conducted, participants reported no difficulty completing the measures.

The merged MTF and YES dataset for 1998–2011 had approximately 103,000 8th grade
students in 887 schools, 90,000 10th grade students in 731 schools, and 83,000 12th grade
students in 745 schools.

Instruments
Student Outcomes—Past 30-day marijuana use frequency was assessed on a 7-point
scale (1=0 occasions, 2=1–2, 3=3–5, 4=6–9, 5=10–19, 6=20–39, and 7=40+ occasions).
Students were also asked about past 30-day frequency of LSD use, other psychedelics,
cocaine, heroin, amphetamines, and tranquilizers. For 12th graders, two additional
substances were included: sedatives/barbiturates and narcotics other than heroin. A mean
was taken from these items to create a scale of frequency of use of illicit drugs other than
marijuana (OTM).

Four outcomes investigated marijuana-related attitudes and beliefs. Two dichotomous items
measured perceived risk of physical or other harms from using marijuana as great (vs. none/
slight/moderate) for (a) occasional use, and (b) regular use. Two additional dichotomous
items measured any personal disapproval of people who use marijuana (a) occasionally and
(b) regularly.

Two dichotomous items measured moderate or great participation (vs. not at all/slight) in (a)
athletics and (b) one or more non-athletic extracurricular activities (school newspaper/
yearbook; music/other performing arts; academic clubs (e.g., science, math, language);
student council/government; other school clubs/activities).

SDT Policy Measures—For all years, school officials were asked, “In the [current]
school year, did your school test any students for illicit drug use?” If yes, respondents noted
if SDT was used “based on suspicion or cause” and/or “routine or random”. Three
dichotomous indicators were created: (a) any SDT, (b) any for-cause SDT, and (c) any
random SDT. Schools with random SDT where all students were eligible for testing were
identified. Volume of for-cause SDT was first asked in 1999: “In the [current] school year,
about how many students were tested for drugs based on suspicion or cause?” Volume of
any random SDT was first asked in 2003: “In the [current] school year, about how many
students were given a random drug test?” Respondents recorded a number for both items.
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Only schools with at least one such test were included in models examining testing volume
associations with student substance-related outcomes.

Starting in 1999, school officials were asked which student groups were tested. Responses
included: “students participating on an athletic team (not including tests for performance-
enhancing drugs)”, and “students participating in another extracurricular activity”;
dichotomous variables for any testing among these two groups were created. Starting in
2004, school officials were asked two questions specific to random SDT: (1) “When was
random drug testing of students first implemented in your school?” (this school year); last
school year; 2–3 years ago; more than 3 years ago); and (2) “Specifically, what groups of
students are subject to random drug testing in your school?” with responses for “athletes”
and “participants in extracurricular activities other than athletics”; dichotomous variables for
random testing among these two groups were created.

Control Variables—Student characteristics known to relate to drug use were used as
controls:(15) gender; race/ethnicity (African American, Hispanic, White, or other); two-
parent family; parental education (based on the average of father’s and mother’s education).
School-level controls included school level (middle school (8th grade) or high school (10th

or 12th grades)); grade; sector (public or private); number of students in the grade surveyed;
percentage of students eligible for free and reduced-price lunch; majority student race/
ethnicity; population density; region.

Data Analysis
Descriptive analyses were conducted in SAS using survey commands to account for
clustering by school in estimates of standard errors. Two-level hierarchical multivariate
models were run using HLM. Drug use frequency outcomes were modeled using restricted
maximum likelihood and robust standard errors. Dichotomous outcomes were modeled
using a Bernoulli distribution log-link function; population average model results with
robust standard errors are reported. All analyses were weighted to adjust for differential
probability of selection. Results are presented separately for middle and high schools.

RESULTS
Analytic Sample

After limiting cases to those with no missing data on control variables, 89,575 students in
883 middle schools, and 157,400 students in 1,463 high schools remained for analysis.

Current SDT Prevalence and Trends
For 1998 to 2011 combined, 14% of middle and 28% of high school students attended
schools with any SDT; rates for for-cause testing were 10% and 22%, and for any random
testing were 6% and 10% (see Table 1). If any for-cause testing had occurred, the volume of
students tested in the current year averaged 6 per school for middle and 17 per school for
high school students. If any random testing had occurred, the average number of students
tested was 80 per school for middle and 178 per school for high school students. Within
schools with any random SDT, testing had been in place for more than 3 years for more than
half of students (66% middle school; 58% high school), for 2–3 years for approximately
one-quarter of students (25% middle school; 29% high school), and implemented in the last
or current school year for 9% of middle and 14% of high school students. Few students (2%)
attended schools with random drug testing among all students.

SDT showed a mix of linear and non-linear trends over time; data were grouped as follows
to allow for consistent modeling across SDT type: 1998–2001, 2002–2004, 2005–2007, and
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2008–2011. The percentage of students attending schools with any for-cause SDT did not
change significantly over time. For middle school students, any random SDT increased from
2% in 1998–2001 to 9% in 2005–2007 (p<.01), remaining at 9% through 2008–2011. The
percentage of high school students with any random SDT increased from 6% in 1998–2001
to 11% in 2005–2007 (p<.05) to 14% in 2008–2011 (p<.001).

For 1998 to 2011 combined, 6% of middle and 11% of high school students attended
schools with any athlete SDT; 3% and 7% attended schools with any non-athlete
extracurricular SDT. Strong overlap existed between athlete and non-athlete extracurricular
SDT. Over half of students in schools with any athlete testing also had any non-athlete
extracurricular SDT (52% of middle and 58% of high school students); almost all students in
schools with any non-athlete extracurricular SDT also had any athlete SDT (90% of middle
and 92% of high school students). Any student athletic testing rose from 3% in 1998–2001
to 8% in 2008–2011 (p<.05) for middle school students and from 8% to 15% (p<.05) for
high school students. Any non-athlete extracurricular SDT rose from 1% in 1998–2001 to
6% in 2008–2011 (p<.05) for middle school students and from 4% to 10% (p<.01) for high
school students. The average percentage of students attending schools with random athlete
SDT was 8% and 11% for middle and high school students, respectively, and 5% and 7% for
random non-athlete extracurricular SDT from 2004–2011.

SDT and Substance Use among the General Student Population
Table 2 presents results from models relating SDT to student substance use controlling for
student- and school-level measures. Due to low middle school prevalence of SDT in general
and the very low prevalence of random testing among all students, middle school models did
not examine SDT volume, timing of random SDT implementation, or prevalence of random
SDT among all students.

Past 30-day marijuana and OTM use were not significantly associated with SDT type among
the general middle school student population. Within the general high school student
population, any for-cause SDT was associated with significantly higher marijuana use
frequency and prevalence and OTM prevalence. However, within schools with any for-cause
SDT, as the volume of testing increased, marijuana use frequency decreased. Any random
SDT was associated with significantly lower marijuana use frequency and prevalence.
However, any random SDT was associated with significantly higher OTM use frequency
and prevalence, and random SDT among all students was associated with significantly
higher OTM use prevalence. The volume of random testing was not associated with either
marijuana or OTM use among high school students attending schools with such testing.
Among high school students attending schools with any random SDT, implementation of
random SDT programs in the current or prior year was associated with higher OTM use
frequency than when random SDT was implemented four or more years earlier. Figure 1
presents predicted probabilities of marijuana and OTM use prevalence among the general
high school student population by SDT type.

SDT and Substance Use among Student Groups Subject to Testing
Middle school student athlete marijuana use frequency was significantly lower in schools
with either any athlete SDT or random athlete SDT (Table 2). Among middle school
students participating in non-athletic extracurricular activities, random testing aimed at that
group was associated with significantly higher odds of OTM use prevalence.

Marijuana use frequency and prevalence were significantly lower among high school student
athletes in schools with either any athlete SDT or random athlete SDT, compared to students
in schools with no SDT (Table 2). Among high school students participating in non-athletic
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extracurricular activities, marijuana use prevalence was significantly and negatively
associated with any SDT and any random SDT aimed at this group. OTM use frequency was
significantly and positively associated with any SDT testing targeting such students. Figure
2 presents predicted probabilities of past 30-day marijuana and OTM use prevalence among
high school student athletes and other extracurricular participants by any SDT for these
specific populations.

SDT and Marijuana-Related Attitudes and Beliefs
Models investigating relationships between SDT and perceived risk and disapproval of
occasional and regular marijuana use controlled for all student- and school-level measures
(see Table 3). No significant relationships were observed for the general middle school
student population. Among middle school student athletes, random athlete SDT was
associated with significantly higher disapproval of using marijuana occasionally.

Perceived risk and disapproval of occasional and regular marijuana use among the general
high school student population were significantly and negatively related to any for-cause
SDT. However, among high school students attending schools with either any for-cause or
any random SDT, both perceived risk and disapproval of using marijuana regularly
increased with for-cause and random SDT volume. Further, implementation of random SDT
programs in the current or prior year was associated with significantly lower perceived risk
and disapproval of occasional marijuana use than when random SDT was implemented four
or more years earlier. Among high school student athletes, perceived risk of regular
marijuana use was significantly higher in schools with any athlete SDT. Among high school
students participating in non-athletic extracurricular activities, perceived risk of regular
marijuana use and disapproval of occasional marijuana use were significantly higher for
students in schools with any random non-athlete extracurricular SDT.

SDT and Extracurricular Participation
Multivariate models investigating relationships between SDT type and student athletic or
other extracurricular participation showed no significant relationships for either middle or
high school students (data not shown).

Summary
Table 4 summarizes all associations between SDT and student illicit substance use and
related measures.

DISCUSSION
SDT impacts a sizeable proportion of US students, with a growing number of schools
implementing random SDT programs. The current analyses found that any for-cause testing
was associated with higher marijuana and OTM use and lower perceived risk/disapproval of
marijuana use. Yet, among students attending schools with any for-cause testing, higher for-
cause testing volume was associated with lower marijuana use and higher disapproval. For-
cause testing is based on appearance or behavior indicative of substance use. School-level
substance use has been shown to relate to the likelihood a student will personally engage in
substance use;(16–18) students attending schools with for-cause SDT may be at higher risk
of substance use due to a priori higher school use. The inverse testing volume-marijuana use
relationship, however, indicates that once potential a priori higher use rates are accounted
for by limiting the sample to only those schools with for-cause testing, a negative
association between SDT volume and marijuana use—but not OTM use—was observed.
Throughout the models, the desired association of lower drug use with SDT seemed to occur
primarily with marijuana use under the conditions of any random testing in the general
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student population or in specific sub-populations subject to testing. The intent of SDT as a
deterrent to OTM use appears not to be supported. Indeed, these results suggest that SDT
may be associated with increased OTM use.

Little prior research examined differences in SDT-drug use associations across illicit
substances. Of the significant literature contributions previously noted,(1,6–11) only one
study examined associations separately for marijuana and other illicit drugs.(10,11). That
study (which also utilized MTF data, but only for 1998–2002), found no significant results
but did observe suggestive evidence of a decline in marijuana use coupled with a possible
increase in OTM use. Those early findings were replicated in the current study and found to
be significant with inclusion of 14 years of data. Literature on SDT efficacy generally
indicates little association with illicit drug use among the general population(1,6–7,9) with
some evidence for targeted student populations(7–9) for marijuana alone or in combination
with other illicit drugs. In the current study, the higher predicted probabilities of OTM use
associated with having various types of SDT were modest—ranging from 1 to 2 percentage
points across high school SDT types and population groups, compared with a modest 3 to 4
percentage point reduction in high school marijuana use. If marijuana and OTM were
combined into one measure of illicit drug use, models would likely show little significance
given the opposing nature of the associations.

Possible mechanisms underlying the observed differences in SDT associations with
marijuana and OTM include: students may know that marijuana metabolites remain in the
body for a longer time than metabolites of most other drugs, making other drugs less likely
to be detected even if included in testing; and/or students may move toward the use of illicit
drugs not included in testing. Information on drug test detection times is readily available on
the Internet;(19–21) as early as 1990, research indicated that drug-tested college athletes
were significantly more knowledgeable than non-tested college athletes about SDT
detection-avoidance techniques including timing drug use so as to have substances clear
their bodies prior to testing.(22) While middle and high school students are not likely to be
as sophisticated as college students, it is likely they are aware of detection-avoidance
techniques and likely to make use of informal communication networks to convey testing
date estimates.(22) One experimental evaluation found that SDT significantly associated
with high school student use of substances specifically tested for with no associations for
overall substance use.(7)

National estimates of past 30-day marijuana prevalence in 2011 (7%, 18%, and 23% for 8th,
10th, and 12th grade students, respectively) are clearly higher than those for OTM (estimated
to be 3%, 5%, 9% for respective grade levels).(13) Reductions in marijuana use among US
students are a highly desirable goal and may be associated with SDT; however,
corresponding possible increases in OTM use raise serious concerns. Considerable financial
costs are also associated with conducting SDT, a particularly salient problem in times of
economic stress.

Strengths and Limitations
Study strengths include large national school and student samples, 14 years of observations,
and specification of various types of testing, groups eligible for testing, and duration of
random SDT implementation. Thirty-day use was chosen to ensure that outcomes occurred
within the time period during which the current school year’s drug testing program was
operational. Past 12-month drug use outcomes were also examined; results were similar to
those for past 30-day use. There are several limitations. This is an observational study in
which schools and school districts select themselves into testing or not testing, which may
carry some selection bias. However, analyses controlled for a number of known correlates of
drug use at both student and school levels, which should substantially reduce selection bias.
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Data were based neither on a pre-post design nor random assignment to treatment
conditions; results do not prove causality. All data were based on self-report measures, but
there is considerable evidence that MTF measures are likely largely reliable and valid.(13)
Data on when students were subject to testing throughout the school year were not available;
current analyses do not account for either the existence or level of implementation of
educational drug prevention programming that may impact student substance use.

Conclusions
Random SDT among the general high school student population, as well as middle and high
school subgroups targeted for testing, was associated with moderately lower marijuana use;
however, most forms of testing were associated with moderately higher use of other illicit
drugs, particularly in high school. These findings raise the question of whether SDT is worth
this apparent tradeoff. Until further research can clarify the apparently opposing
associations, schools should approach SDT with caution.
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IMPLICATIONS AND CONTRIBUTION

Random student drug testing among the general high school student population, as well
as middle and high school subgroups targeted for testing, was associated with moderately
lower marijuana use; however, most forms of testing associated with moderately higher
use of other illicit drugs, particularly in high school.
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Figure 1. Predicted Probabilities of School Drug Testing and Past 30-Day High School Student
Illicit Substance Use, General Student Population
Notes: SDT=student drug testing; OTM=illicit drugs other than marijuana. Predicted
probabilities obtained from models simultaneously controlling for both student-level socio-
demographics (gender, race/ethnicity, presence of both parents in the home, and average
parental education), and school characteristics (grade, region, sector, grade size, majority
student race/ethnicity, population density, student socio-economic status), and year.
+p<.10; *p<.05; **p<.01 (indicates significant difference in usage rates between students in
schools with testing vs. students in schools without testing).
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Figure 2. Predicted Probabilities of School Drug Testing and Past 30-Day High School Student
Illicit Substance Use, Specific Student Groups
Notes: SDT=student drug testing; OTM= illicit drugs other than marijuana. Respondents
include only students who reported moderate to great participation in specified activity.
Predicted probabilities obtained from models simultaneously controlling for both student-
level socio-demographics (gender, race/ethnicity, presence of both parents in the home, and
average parental education), and school characteristics (grade, region, sector, grade size,
majority student race/ethnicity, population density, student socio-economic status), and year.
+p<.10; *p<.05; **p<.01; ***p<.001 (indicates significant difference in usage rates between
students in schools with testing vs. students in schools without testing).
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Table 4

Summary of Significant Multivariate Associations (p<.05) between School Drug Testing and Student Illicit
Substance Use and Related Measures

1. Associations between SDTa and substance use among the general student population

No associations for middle school studentsb

For high school students:

  Marijuana use

  Higher with any for-cause testing

  Lower among students in schools with any for-cause testing but high volume of such testing

  Lower with any random testing

 OTMc use

  Higher with any for-cause testing

  Higher with any random testing

  Higher with random testing among all students

  Lower in schools where random testing in place for 4+ years

2. Associations between SDT and substance use among the population of students subject to testing

Marijuana use

  Lower among athletes with athlete testing for both middle and high school students

  Lower among high school students subject to non-athlete extracurricular testing

OTM use

  Higher among middle and high school students subject to non-athlete extracurricular testing

3. Associations between SDT and marijuana use beliefs and attitudes

Risk of marijuana use

  General student population

  Lower with any for-cause testing among high school students

  Higher among high school students in schools with for-cause testing but high volume of such testing

  Higher among high school students in schools with random testing but high volume of such testing

  Higher in high schools where random testing in place for 4+ years

  Populations subject to testing

  Higher among high school students subject to athlete testing

  Higher among high school students subject to non-athlete extracurricular testing

Disapproval of marijuana use

  General student population

  Lower with any for-cause testing among high school students

  Higher among high school students in schools with any for-cause testing but high volume of such testing

  Higher among high school students in schools with random testing but high volume of such testing

  Higher in high schools where random testing in place for 4+ years

  Populations subject to testing

  Higher among middle school students subject to athlete testing

  Higher among high school students subject to non-athlete extracurricular testing

4. Associations between SDT and extracurricular participation rates

  No associations for middle or high school students.
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Notes: All noted associations significant in multivariate models at p<.05 or less.

a
SDT=Student drug testing.

b
Lack of associations for middle school general student population may be related to the overall lower prevalence of SDT among middle schools.

c
OTM = Illicit drugs other than marijuana.
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