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Abstract
Purpose—The objective of this longitudinal study was to assess the prevalence of medical use,
medical misuse, and nonmedical use of opioid medication among adolescents who participate in
organized sports.

Methods—Data for this study were taken from the Secondary Student Life Survey (SSLS). A
total of 1,540 adolescents participated in three waves of data collection occurring between the
2009–10 and 2011–12 school years, with 82% of the baseline sample completing all three waves.

Results—Using Generalized Estimating Equation (GEE) models to analyze the longitudinal data,
it was found that male adolescents who participated in organized sports during each wave of the
SSLS had higher odds of being prescribed an opioid medication (i.e., medical use) during the past
year (AOR = 1.86, 95% CI = 1.23, 2.82), higher odds of past-year medical misuse of opioid
medication due to taking too much (AOR = 10.5, 95% CI = 2.42, 45.5), and higher odds of past-
year medical misuse of opioid medication in order to get high (AOR = 4.01, 95% CI = 1.13, 14.2)
when compared to males who did not participate in organized sports during the study period.
Among females, no association was found between participation in organized sports and medical
use, medical misuse, and nonmedical use of opioid medication.

Conclusions—The results of this study indicate that adolescent males who participate in sports
may have greater access to opioid medication, putting them at greater risk to misuse these
controlled substances.
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Implications and Contribution
This investigation revealed that male adolescents who continually participate in organized sports have higher odds of medical use and
misuse of opioid medications. This finding suggests that male athletes may be at a greater risk to misuse opioid medications due to
greater access to these medications.
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Introduction
Controlled medications prescribed to adolescents during visits to emergency departments
and hospital-based outpatient clinics almost doubled between 1994 and 2007, with opioids
being the most frequently prescribed (i.e., roughly 3.5% in 1994 versus roughly 6% in 2007)
[1]. Despite the therapeutic benefit of opioid medications to alleviate pain, these medications
are misused in a variety of ways among youth [2–8]. For instance, the 2011 Monitoring the
Future (MTF) study indicated that 8.7% of 12th graders indicated using prescription opioids
(e.g., Vicodin®) without a doctor’s orders (i.e., nonmedical use) during the past year [9].

These numbers from national surveys should be alarming given the high abuse potential of
opioid medication and the current trend among some states to tighten restrictions on opioid
medications to help curb a potential epidemic in the U.S. [10]. Even though there is
increased public awareness of opioid misuse, adolescents involved in organized sports may
be more likely to misuse opioid medications due to their increased risk for injury. Currently,
there are nearly seven and a half million adolescents participating in sports at the high-
school level [11]. However, it is reported that two million high-school athletic injuries occur
each year, and roughly a quarter of emergency department visits among children and
adolescents are the result of sports-related injuries [12–14].

Given the elevated risk of injury for sports participants, it would be likely that adolescents
who participate in organized sports would be more likely to have been prescribed opioid
medication when compared to their nonparticipating peers. Unfortunately, no research has
examined if adolescent sports participants are more likely to use opioid medication than
non-participants. Despite this gap in the literature, a recent study using data from the MTF
survey examined whether participation in different types of competitive sports was
associated with the nonmedical use of opioid medications [15]. The study found that
secondary students who participated in football and wrestling had higher odds of using
opioids nonmedically during the past year. The results of this study make sense given that
football and wrestling have the highest severe injury rates among high school sports [16].
However, due to limitations in the MTF data, the study noted above only examined one
measure of opioid misuse (i.e., nonmedical use) and could not assess whether sports
participants were more likely to medically use or medically misuse opioid medications.

Even though sports participants may have a greater propensity to medically use opioid
medications, it does not suggest that they would also be at a greater risk to misuse these
prescription medications. In fact, many studies have found that involvement in organized
sports is positively associated with a host of prosocial behaviors and has also been found to
be a protective factor against adolescent substance use [17–19]. While most studies find
sports participation is negatively associated with cigarette use and illicit drug use, there is
consistent support that athletes are more likely to drink alcohol and engage in problem
drinking [20]. Despite the positive benefits that adolescents gain from participation in sports,
sports participation may actually put some adolescents at risk for substance use due to either
increased access to different types of substances [15], the stress associated with athletic
participation and maintaining a competent athletic identity [21–24], or exposure to a set of
normative behaviors that can facilitate the use of different types of substances (e.g., using
performance enhancing drugs to be the best) [25]. In other words, a critical examination of
adolescent sports participation is necessary in order to examine if certain subpopulations of
youth are at risk of various types of substance use, particularly substances with high abuse
potential like opioid analgesics.

The purpose of this longitudinal study was to explore the association between participation
in organized sports and the odds of past-year medical use (i.e., being prescribed a
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medication), medical misuse (i.e., take too much of your own prescribed medication, or used
your own prescription medication to get high), and nonmedical use (i.e., took medications
not prescribed to you) of opioid medications. It is expected that sports participants will have
a higher odds of past-year medical use, medical misuse, and nonmedical use of opioid
medications when compared to nonparticipants. In particular, adolescents who continually
participate (i.e. participate in each wave of the study) in sports should have the highest odds
of medical use and misuse due to their increased exposure to opioid medications either
directly through injury, or indirectly from leftover medications from old prescriptions or
handouts from injured teammates.

Methods
The longitudinal subsample (n = 1,540) for this study comes from a larger, NIDA funded
study of 4,511 middle school and high school students who participated in the Secondary
Student Life Survey (SSLS) during the 2009–10, 2010–11, and 2011–12 school years. The
longitudinal subsample consisted of 7th through 10th graders from the 2009–10 school year
who completed the SSLS for all three waves of data collection. The average age of the
longitudinal subsample at wave 1 was roughly 14 (ages ranged between 11 and 17), the
average age at wave 2 was roughly 15 (ages ranged between 12 and 18), and the average age
at wave 3 was roughly 16 (ages ranged between 13 and 19). The SSLS is a web-based
survey that is given to the population of students at three high schools and two middle
schools located in southeast Michigan. The average response rate for the SSLS across the
three waves was roughly 68%, with a final retention rate of 83%. The response and retention
rates for this study are comparable with other large-scale surveys on substance use [9].

Measures
The dependent variables measure past-year medical use, medical misuse and nonmedical use
of opioid medications. Four dependent variables were created from the following questions:
(1) medical use - “On how many occasions in the past 12 months has a doctor, dentist, or
nurse prescribed the following types of medicine for you? Pain Medication (e.g., opioids
such as Vicodin®, OxyContin®, Tylenol 3® with codeine, Percocet®, Darvocet®,
morphine, hydrocodone, oxycodone)”; (2) medical misuse/used too much – “On how many
occasions (if any) in the past 12 months have you used too much (e.g., higher doses, more
frequent doses) of your prescribed medication? Prescribed pain medication (e.g., opioids
[…])”; (3) medical misuse/used to get high - “On how many occasions (if any) in the past
12 months have you intentionally gotten high with your prescribed medication or used it to
increase other drug or alcohol effects? Prescribed pain medication (e.g., opioids […])”; (4)
Nonmedical use - “On how many occasions in the past 12 months have you used the
following types of medicines not prescribed to you? Pain Medication (e.g., opioids […]).”
The response scale for these four items included (1) Never, (2) 1–2 occasions, (3) 3–5
occasions, (4) 6–9 occasions, (5) 10–19 occasions, (6) 20–39 occasions, and (7) 40 or more
occasions. For the analysis, all four questions were recoded as dichotomous variables, with 0
indicating no use/misuse of opioid medications during the past year and 1 indicating use/
misuse of opioid medications during the past year. Further, two additional pairs of
dichotomous variables were created for each of the four dependent variables in order to
measure whether respondents medically used/misused opioids on only 1 or 2 occasions
during the past year, or whether they used/misused opioid medications on multiple occasions
during the past year (i.e. 3 or more occasions). Including these two additional sets of
dichotomous variables helped assess whether opioid use or misuse was either sporadic (i.e. 1
or 2 occasions) or chronic (i.e. 3 or more occasions) among the adolescents in the study.
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The main independent variable for this analysis is participation in organized sports and was
measured by asking respondents to list three “…organization, clubs, teams, or groups you
belong to.” Respondents were given three spaces to type in the different organization, clubs,
teams, or groups that they were involved with during that school year. Any sport team or
club sport that was listed was considered an indicator of participation in organized sports.
Roughly 63% of respondents indicated being involved in an organized sport at some point
during the three waves of the SSLS. This estimate is comparable to another nationally
representative survey that asked adolescents whether they had ever participated in organized
or team sports [26].

Based on findings of previous studies, several control variables were included in the
analyses to account for other factors that might influence medical use and misuse of opioid
medications [7–8, 27]. The control variables included grade-level when the respondent
participated in the SSLS at wave 1, parents’ highest level of education, race, and a variable
that captures the effect of time. Moreover, the Drug Abuse Screening Test, Short Form
(DAST-10) was used as an additional control variable to account for respondents who may
have a drug abuse problem on a variety of substances other than alcohol [28]. Respondents
who used drugs other than alcohol during the past year were asked whether they had
experienced any of 10 drug-related problems in the past 12 months. Based on past research,
if a respondent positively endorsed three or more DAST items, this was considered a
positive screen that signified a possible risk for drug abuse or dependence [28–29]. The
percentages for these control variables are presented in table 1.

Data Analysis
The data analysis included 1,494 students who completed each wave of the SSLS between
the 2009–10 and 2011–12 school years (46 respondents were excluded due to missing data).
First, descriptive statistics for the dependent measures were described using frequency tables
for males and females separately. Second, generalized estimating equation (GEE) models
were used to assess the impact of sports participation (i.e., sports participation in general and
continuous participation across each wave) on the odds of medical use, medical misuse, and
nonmedical use of opioid medications for males and females separately [30]. Finally, the Z-
test for the equality of coefficients was used in order to test differences between the strength
of the coefficients between male sport participants and female sports participants for each
group of models estimated in the GEE analyses [31].

Results
Table 2 provides descriptive statistics for the dependent variables for males and females.
Findings indicated that females had significantly higher rates of medical use, medical misuse
(only for using too much), and nonmedical use of opioid medications when compared to
males. Examining the combined frequencies across the three waves of the SSLS, 28.4% of
respondents indicated medical use of opioid medications on at least 1 occasion, with 6.9% of
respondents indicating medical use on 3 or more occasions during the three year study
period. With regard to medical misuse of prescribed opioid medications, 5.0% of
respondents indicated using too much of their opioid medications on at least 1 occasion and
2.7% of respondents indicated using their opioid medications to get high on at least one
occasion during the three year study period. Moreover, 1.8% of respondents indicated using
too much of their prescribed opioid medication on 3 or more occasions and 0.7% of
respondents indicated using their prescribed opioid medication to get high on 3 or more
occasions during the three year study period. For nonmedical use of opioid medications,
10.7% of respondents indicated nonmedical use of opioid medication on at least 1 occasion,
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with 4.5% indicating nonmedical use of opioid medications on 3 or more occasions during
the three year study period.

Table 3 provides the results of the GEE models that examine the influence of sports
participation (in general) on past-year medical use, medical misuse, and nonmedical use of
opioid medications. When compared to male nonparticipants, male participants in organized
sports had higher odds of past-year medical use of opioid medication on at least 1 occasion
(Model 1a: AOR = 1.40, 95% CI = 1.03, 1.92) as well as past-year medical use of opioid
medication on 3 or more occasions (Model 3a: AOR = 1.95, 95% CI = 1.03, 3.69). Further,
the association between sports participation and past-year medical use of opioid medication
on at least 1 occasion (Z = 1.98, p <.05), and medical use of opioid medications on 3 or
more occasions (Z = 2.01, p<.05) was significantly different between males and females.
This indicates that male adolescents who participate in sports are at greater risk than non-
participants for past year medical use on at least 1 occasion and past year medical use on 3
or more occasions, while female adolescents who participate in sports are at no greater or
less risk than non-participants for past year medical use on at least 1 occasion and past year
medical use on 3 or more occasions.

Table 3 also shows that when compared to male nonparticipants, male participants in
organized sports have higher odds of using too much of their prescribed opioid medication
on at least 1 occasion during the past year (Model 4a: AOR = 2.99, 95% CI = 1.22, 7.41)
and had higher odds of indicating using too much of their prescribed opioid medication on
only 1 or 2 occasions during the past year (Model 5a: AOR = 3.73, 95% CI = 1.10, 12.7).
Moreover, only the association between sports participation and past-year medical misuse
(used too much) on at least 1 occasion was found to be significantly different between males
and females (Z = 2.45, p<.05).

Table 4 provides results from the GEE models that assessed the impact of sports
participation (continuous sports participation across each wave of the SSLS) on past-year
medical use, medical misuse, and nonmedical use of opioid medications (analyses for ‘used
on 1 or 2 occasions’ and ‘3 or more occasions’ were not displayed in table 4). The analyses
revealed that males who were continual sports participants (participated during each wave of
the SSLS) had higher odds of past-year medical use on at least 1 occasion (Model 13a: AOR
= 1.86, 95% CI = 1.23, 2.82), higher odds of past-year medical misuse due to taking too
much on at least 1 occasion (Model 14a: AOR = 10.5, 95% CI = 2.42, 45.5), and had higher
odds of past-year medical misuse in order to get high on at least 1 occasion (Model 15a:
AOR = 4.01, 95% CI = 1.13, 14.2) when compared to males who did not participate in
sports across the three waves of the SSLS. Moreover, the association between continual
sports participants and past-year medical use of prescription opioids (Z = 2.13, p<.05), using
too much of your prescription opioid medications (Z = 3.58, p<.001), and getting high with
your prescription opioid medications (Z = 2.02, p<.05) were significantly different between
males and females. Finally, it should also be highlighted that when compared to male
nonparticipants, male continual sports participants had higher odds of past-year medical use
of opioid medications on 3 or more occasions (model not presented in tables: AOR = 3.26,
95% CI = 1.27, 8.34), and the association was also found to be significantly different from
female continual sports participants (Z = 2.04, p<.05).

Discussion
This study found that male adolescents who participated in organized sports had higher odds
of past-year medical use and medical misuse (i.e., used too much) of opioid medications on
at least 1 occasion when compared to male nonparticipants. Moreover, male sports
participants had higher odds of past-year medical use of opioid medications on multiple
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occasions when compared to male nonparticipants. Among male adolescents who
participated in organized sports across each wave of the SSLS, these sports participants were
found to have the highest odds of past-year medical use and medical misuse (‘used too
much’ and ‘used to get high’) of opioid medications on at least 1 occasion when compared
to their male peers who did not participate in sports at any point during the study. In regards
to nonmedical use of opioid medications, no associations were detected among male sports
participants.

The GEE analysis found no associations between sports participation and the odds of
medical use, medical misuse, and nonmedical use of opioid medications among females. In
fact, all of the statistically significant positive associations found between sports
participation and medical use and misuse of opioid medications among males were
significantly different from the null associations found between sports participation and
medical use and misuse of opioid medications among females (except for model 5a/5b).
This set of findings implies that adolescent males who participate in organized sports,
particularly males who are continually involved in sports year after year, are at a greater risk
of medical use and medical misuse of opioid medications when compared to their female
peers who participate in organized sports.

In view of the empirical reality that adolescent males are more susceptible to severe injuries
from participating in sports [16], it appears evident that male sports participants are more
likely to be prescribed opioid medications. Moreover, the risk for male athletes to misuse
these medications is amplified given that many adolescents have unsupervised access to
these medications, and are more likely to obtain opioid medications for nonmedical use from
their peers (particularly males) [8, 32]. Although the ostensible relationship between sports
participation and medical use and misuse are driven by opportunity and access, it should be
recognized how sports is a pivotal force in male adolescent development and how it can
influence opioid use. Adolescent males depend on sports for social status, the maintenance
of relationships with male peers and family members, and for a competent male identity [22,
33]. In other words, sports are a powerful site to be recognized as a man, and male
adolescents will sacrifice their bodies through athletic performances to prove their
masculinity. Consequently, opioid use and misuse among males could be the byproduct of a
culture that teaches adolescents to play through pain.

This study partially confirmed the expected association between sports participation and the
odds of medical use and misuse of opioid medications among adolescent males. However,
the lack of any association between female sports participants and the odds of past-year
opioid use and misuse needs some clarification given that a substantial percent of female
high school athletes are estimated to be injured (21% of male athletes versus 14% of female
athletes) due to their participation in sports [11, 34]. The data across the three waves of the
SSLS indicated that females (in general) were more likely than males to indicate past-year
medical use, medical misuse/used too much, and nonmedical use of opioid medications.
This gender difference in opioid use and misuse makes sense given that females indicate
greater pain sensitivity, more severe levels of pain and report pain of longer lengths when
compared to men [35–36]. As a result of the higher proportion of females who medically use
and misuse opioid medications, the influence of sports participation on opioid use may be
mediated given females’ increased access to these medications. Moreover, some studies
have found a protective effect of sports participation on substance use among female athletes
[18, 37–39], which may lower the risk of misusing opioid medications when compared to
their nonparticipating female peers.

The results of this longitudinal study on interscholastic sports participation and prescription
opioid use provide some evidence of an association between interscholastic sports
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participation and prescription opioid use and misuse. Although medical prescription opioid
use is not necessarily problematic, the risk of having unsupervised access to these
medications can put adolescents at risk of illegally distributing or illegally using these
controlled substances. Given that adolescents who participate in interscholastic sports may
have greater access to opioid medications, greater awareness should be instilled in parents
and coaches to monitor, store, and dispose of these medications properly.

Finally, there are several strengths and limitations that need to be discussed. A major
strength of this study is that it is longitudinal and one of the first to examine the association
between sports participation and opioid use and misuse among adolescents. Further, this
study distinguished between several types of opioid misuse, such as medical misuse and
nonmedical use, that other national surveys fail to distinguish in their measures [27].
Unfortunately, the conclusions from this study cannot be generalized to the population of
adolescents in the U.S. given that the study drew on a population of five schools located in
southeast Michigan. Despite the regional sample used, the measures used in the SSLS and
delivery of the survey enhanced the quality and breadth of information collected from the
adolescents who participated in the survey. Another limitation of this study was the lack of
any measures that captured the normative environment regarding substance use among the
adolescents’ peers. Adolescents orient their substance use behaviors based on their peers’
actual substance use and their perceptions of their peers substance use [40]. Future studies
need to assess the normative orientations towards prescription opioid use and misuse within
various sporting contexts. A final limitation that must be acknowledged was that the SSLS
did not include measures to assess whether sports participants used, or misused opioids due
to a sports-related injury. Although this is a weakness in the study, the data used to answer
the questions proposed in this study is the best suited given the paucity of surveys that ask
questions on both organized sports participation and the variety of measures that assess past-
year opioid use.
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