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ABSTRACT

Background and Objectives: The United States is in the midst of a prescriptioug epidemic,
particularly related to opioids. To more effectivdeal with the devastating outcomes associated
with non-medical use of prescription opioids (NUPf@psearch is needed to identify populations
at increased risk. The current research builds gmall number of studies that have shown that
adolescents involved in competitive sports are rlikedy to report NUPO. Specifically, we
examine the relationship between athlete statjgyihistory, and NUPO among college
students.

Methods: Using data from the National College Health Assesg (NCHA Il from 2008 to
2011), we estimated several logistic regressionaisa examine the individual, and combined,
effects of sex, athlete status, and injury histomNUPO.

Results: In the NCHA 11 8.3% of students reported NUPO %.@lentified as a varsity athlete,
and 17.4% reported an injury. Looking at factodividually, having an injury, being a varsity
athlete, and being male were all significantly agged with NUPO. By combining these factors
together we were able to determine that male ahletthletes with injuries, and male athletes
with injuries were at the greatest risk for NUP@elacontrolling for relevant covariates.
Discussion and Conclusions: To create effective prevention and interventioogpams that

target the health and wellness of college studérissimportant to understand which groups of
students are most likely to report NUPO.

Scientific Significance: This study advances our understanding of theioalstip between

sports involvement and NUPO.
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INTRODUCTION



Sports involvement is nearly ubiquitous for childiend adolescents in the United States.
Based on data from the National Collegiate Athl@ssociation, in 2016 there were nearly 8
million high school students and 500,000 collegelshts involved in official athletic prograrhs.
Both conventional wisdom and empirical researchtifiesports involvement as being linked to
a number of prosocial outcomes. Research amongskitybol and college students shows that
students involved in sports are less likely torb@lved in delinquent/criminal behavitf,have
lower levels of marijuana and other illicit drugei€ have better physical and mental heéfth,
and better academic outconieBhis protective effect is, in part, due to the@sg social bonds to
parents and other pro-social adults, as well agyaxatment to conventional activities and future
outcomes that is facilitated by sports involvenignt.

That being said, some research has found spads/eament to be a risk factor for
certain types of risky or deviant behaviors. Faraple, research shows that both high school
and college students involved in athletics araatgased risk for alcohol use and binge
drinking®***2This relationship varies based on gender, the dfport, and level of
involvement for the athlet&:** For example, prior research shows that alcoholsis®re
prevalent among males that play hockey and wometrpiy soccéf, among atheletes who
play contact sport§ and that team leaders have higher rates compautier team membet3.
Some researchers have used a social norms framéavexiplain high levels of binge drinking
among college student$in addition, several researchers argue that athkste a unique
population and that the dual roles of student ahkbt place them at increased risk for U&e"’
This research highlights the stress associatedmatintaining a high level of athletic

performance, difficulty balancing academic andettblinterests, concerns about professional



careers, an increase risk for injuries, dealingnwiiccess and failures both on and off the field,
and managing multiple interpersonal relationships.

More recently, research has begun to focus oreféonship between sports
involvement and non-medical use of prescriptiorgdr(NUPD), which is generally defined as
use of prescription medications that have not Ipeescribed or the use of prescription
medications solely for the feeling or experienceseal by the druff NUPD, particularly
opioids, has become one of the most prevalent fofresbstance use among adolescents and
young adults®° A few studies have shown that sports involvemgssignificantly associated
with NUPD."3%9%4

A few studies have assessed the relationship batsgats involvement and non-
medical use of prescription opioids (NUPO). Cotdeal. interviewed former players in the
National Football League and found that 71% ofglagers reported NUPO during their careers.
This research also found that a history of injuaed concussions was significantly related to
current NUPG?® Using data from the Monitoring the Future Studgli¥ and colleagues found
that sports involvement was associated with areamad risk for NUPO, especially among
athletes involved in high contact spﬁ§.4However, analyzing data from the 2001 College
Alcohol Study, Ford found that college studentsimed in athletics were at decreased risk for
both NUPO and non-medical use of prescription tudlimprs compared to non-athletés.
Additional research has also looked at the relahgnbetween sports involvement and non-
medical use of prescription stimulants. These stitiave shown that both adolesteand
collegé? athletes were at decreased risk for stimulant seisompared to non-athletes. This
research also showed that a main motivation formedical use of prescription stimulants

among athletes was to increase athletic perform@nce



What little research exists on sports involvemerat BUPD seems to indicate that
adolescents and young adults involved in sportsrame likely to report NUPD. What is less
clear is why this relationship exists. Some studidgate that athletes are more likely to be
prescribed drugé and separate research has shown that people whdban prescribed drugs
are more likely to report NUPEY:?° This research also shows that the relationshivesst
sports involvement and NUPD is both gendérétand based on the type of sport plafet.
These findings lead researchers to speculate tiflates involved in high contact sports,
especially males, are more likely to suffer a ptgisinjury and that the relationship between
sports involvement and NUPD may be mediated byafskjury.

To better help understand the relationship betvgpents participation and NUPO it is
helpful to consider the concept of the sport ethiEhe “sport ethic” is a set of values and norms
that help to shape the identity and define groumbeship for “real” athletes. It essentially
serves as a moral imperative for athletes, thoseagpire to be athletes, and creates a set of
social norms that must be followed. The sport ethmomprised of four key components or
values. First, an athlete must be dedicated tgdinee. To a real athlete, nothing is more
important to them than the sport they play andith@ften evidenced by the sacrifices athletes
are willing to make to play their sport. Seconda#inete must always strive for distinction
which is evidenced by their ability to win. In thguest to achieve perfection, athletes must push
themselves to their physical and mental limits¢odme the best. Third, an athlete accepts the
risk involved in sport, must not fear injury, anel &ble to compete while injured. A true athlete
is fearless, both mentally and physically, and this courage that often elevates their status
among fellow athletes. Finally, an athlete musidwel that there are no obstacles that can stop

them from pursuing their goals. In the mind of #nlete, there is no obstacle that cannot be



overcome by dedication and effort. This sport efitéces the behavior of athletes into a specific
context. While society at large may identify cartactions as deviant, athletes use the sport ethic
as a way to justify or rationalize these behawaor. example, if an athlete believes that a certain
drug will help them compete, then they may be iredi to use that drug even if it is illegal, as

the values and norms associated with the spoxt atkicentral to his/her identity.

Building on the idea of a sport ethic, Hughes andKley's concept of positive deviance
can offer a theoretical framework for the studpobstance use among athleteSraditionally,
behavior was defined as deviant when it violatedadaorms and elicited a negative social
reaction?® Positive deviance, on the other hand, is genedaifined as the over-conformity to
social norms that generally receives a positivéasoeaction?® Hughes and Coakley argue that
it is the over-conformity to the values and norrhthe “sport ethic” that pushes athletes to use
performance enhancing drugsSimilarly, the concept of positive deviance caplain why
athletes are at an increased risk for NUPO. Thertsgthic” outlines that athletes should not
allow injury or pain take them off the field of gland a number of studies have shown that
injury and pain are normalized among athlétéd Adherence to the “sport ethic” would push
athletes, especially males, to mask their pairmabthey continue to compete. The inability to
compete would be a threat to their identity aseal*rathlete and also be viewed as letting down
their teammates and coaches. Accordingly, usinghesignd Coakley’'s concept of positive
deviance can help us understand higher rates ofN&tRong certain segments of athlete¥.

The current research continues the line of invasbg that examines the relationship
between sports involvement and NUPO. We exten@xisting research by focusing on college
students, while much of the existing research nmreassports involvement during the high

school years. In addition, there is a dearth cgaesh that examines the connections between



sex, sports participation, injury history, and NURRploring the interconnections between
these multiple risk factors for NUPO should provadbetter understanding of this serious public
health issue. This is especially important givemdbndered nature of the sports participation
and substance use relationsffip> To that end, several hypotheses will be testetisihecify the
following: (1) college athletes — compared to ndimietes; (2) injured athletes — compared to
athletes with no injury, non-athletes with an igjusnd non-athletes with no injury; (3) male
athletes — compared to female athletes, male ridatas, and female non-athletes; and (4)
injured male athletes — compared to female athigitbsan injury, male athletes with no injury,

and female athletes with no injury will be at theajest risk of NUPO.

METHODS
Sample

We obtained data on college students for the fallspring semesters between 2008 and
2011 from the American College Health Associaticatibhal College Health Assessment
(ACHA-NCHA II). The ACHA-NCHA has been conductedabnually since 2000 and has had
624 different U.S. postsecondary institutions adsten the ACHA-NCHA to roughly one
million college student¥ Although postsecondary institutions self-seleqvaticipate in the
ACHA-NCHA, the data publically released to researslonly includes institutions that used
random sampling techniques to collect survey daia fpotential respondents. The response
rates for the ACHA-NCHA between the fall semest#r2008 and 2011 were approximately
28%. The response rate for the ACHA-NCHA is lowert other college surveys of substance
use3’ but consistent with response rates from other bas®d surveys using similar

methods™®3°



The researchers for this study chose to begin thétfall 2008 ACHA-NCHA, as this
was the first year that the survey included questiegarding collegiate athletic status. The
sample for this study included 391 different U.8sfgecondary institutions that collected the
ACHA-NCHA from 379,584 respondents during these¢hacademic years (i.e., fall
2008/spring 2009, fall 2009/spring 2010, and fall@/spring 2011). Roughly 9% of the sample
was removed (35,051) due to excluding respondéni®&rs of age or older, leaving a total
sample size of 344,533 respondents between theodd8sand 30. Moreover, we also removed
respondents with missing data on any of the vaegabked in the analyses (see table 1). Removal
of these missing data resulted in a final sampe sf 320,412 respondents. Multiple imputation
was used to assess whether the removal of thedadthespondents biased the findings from the
sample with complete data. Results were compatadilgeen the analyses that used multiple
imputation and listwise deletion. Accordingly, #ethors report the results from the analyses

using listwise deletion.

Measures

To measur@on-medical use of prescription opioids respondents were asked...in the past
12 months, have you taken any of the following grigsion drugs (pain killers such as
OxyContin, Vicodin, or Codeine) that were not présed to you, coded 0 = No, 1 = Yes. The
measure ofportsinvolvement, also measured in the past 12 months, identiBesdondents who
participated in organized college athletics atvhwesity level, coded 0 = No, 1 = Yes. Varsity
level athletes are those involved in sports tedratdre controlled by the school’s athletic
department and do not include club and intramyaits. The NCHA Il also included a number

of items that focused on the physical health ofrspondents, who were asked if they had been



diagnosed or treated by a health professional fist af several conditions over the past 12
months. These questions focused on health problegeneral and not those specifically related
to sports involvement. Our measurdmbiry was based on the following physical health
problems: back pain; a broken bone, fracture, maispinjury was coded O if a respondent
reported none of these problems and 1 if a respamdported any of these problems.

All analytic models included the following covaeat sex, age, race, sexual orientation,
grade point average, greek affiliation, school t{ipe, public versus private), region of the
country, diagnosed/treated for depression in tis¢ ia months, past 30 day cigarette use, past
two week binge drinking (i.e., 5+ drinks in ondinij), past 30 day marijuana use, and past year
nonmedical use of prescription drugs other thaoidpi(i.e., antidepressants, sedatives and

stimulants).

Analytic Strategy

Multiple logistic regression was used to examireetifipotheses outlined above. First,
logistic regression models were estimated to assksther injury during the past year, athletic
status, and sex of respondent was associated asthypar NUPO when controlling for several
potentially confounding factors. Second, severditamzhal logistic regression analyses were
conducted to assess if male athletes (when compauredle non-athletes, female athletes, and
female non-athletes), injured athletes (when coegp#&r non-injured athletes, injured non-
athletes, and non-injured non-athletes), and idjunale athletes (when compared to non-injured
male athletes, injured male non-athletes, non-@gunale non-athletes, injured female athletes,
non-injured female athletes, injured female noned#ls, and non-injured female non-athletes)

had the highest risk of NUPO, when controllingdtiner potentially confounding factors.



STATA 14.0 was used to estimate the models outlatem/e (Version 14.0; StataCorp
LP, College Station, Texas). All logistic regressinodels provide adjusted odds ratios (AOR)
and 95% confidence intervals (95% CI) while coritngl for confounders. All analyses used
robust standard errors to correct for the potebiad introduced through similar respondents
being clustered within institutions (i.e., 391 ihgions that self-selected to participate in the

ACHA-NCHA).

RESULTS
Descriptive statistics for all measures are showhable 1. Roughly 8.0% of the sample
indicated being a varsity athlete during the pastryAmong all of the respondents, 17.4%

indicated an injury during the past year and 8.88fkcated NUPO during the past year.

Individual Effects of Injury during the past year, Athletic Status, and Sex

Table 2 shows the overall results of the assacidietween participation in varsity
athletics, NUPO, and injury during the past yeartiBipation in varsity athletics was associated
with both a greater odds of NUPO (AOR = 1.26 [95%01(94-1.33]) and injury (AOR = 2.19
[95% CI: 2.11-2.28]) when compared to non-athletken controlling for covariates. Moreover,
the odds of NUPO (AOR = 1.87 [95% CI: 1.80-1.93Jyldaving sustained an injury (AOR =
1.85 [95% CI: 1.79-1.92]) during the past yeamisghly two times higher when compared to
respondents who either did not engage in NUPOdicated not sustaining an injury during the

past year.

Combined Effectsof Injury during the past year, Athlete Status, and Sex



Table 3 provides the unadjusted and adjusted @ds assessing the association of NUPO by
sex, athletic status, and injury during the paaty®lodels 3 and 4 show that male athletes have
the highest odds of NUPO when compared to femaletats, male non-athletes, and female
non-athletes. Models 5 and 6 show that injurecetglhave the highest odds of NUPO when
compared to athletes who were not injured, injured-athletes, and non-athletes who were not
injured (note that the injured non-athletes andryl athletes had similar odds of NUPO in the
model without control variables). Finally, modeland 8 show that injured male athletes have
the highest odds of NUPO when compared to injueatble athletes, injured male non-athletes,
injured female non-athletes, male athletes who weténjured, female athletes who were not

injured, male non-athletes who were not injuredi female non-athletes who were not injured.

DISCUSSION

The NUPD, specifically opioid analgesics, has bee@ major public health issue in the
United States. This makes research identifying [ajouns at increased risk for NUPO of
particular importance. We extend the researchigatea by examining the relationship between
college athletic involvement and NUPO. In additiose, are the first to examine how injury
status impacts this relationship.

Findings show that roughly 8% of the students exNICHA report NUPO in the past
year. This prevalence rate is higher than data tfr@rMonitoring the Future study (6.2%) that
looked at drug use among college students oneutoyars beyond high school during the same
period’® Additionally, about 8% of the sample reported heirvarsity athletes, 17% reported an
injury (i.e. back pain, broken bone, or sprainY] 86% were females. The 8% of the sample that

identified as a varsity athlete in the NCHA is cargble to data from the 2011-2012 National



Survey of Student Engagement, a national studysifyfear and senior students that indicates
about 7.5% of U.S. college students are studeetati®

The goal of the current research was to examineelagonship between sports
involvement and NUPO among college students arefdte if this relationship varied based
on injury status and sex of the respondent. Oulyses confirmed several hypotheses, we found
that athletes, injured athletes, male athletesjgnded male athletes were at the greatest risk of
NUPO. For instance, roughly 17.9% (see Table 3)jafed male athletes indicated NUPO, this
is more than two times higher than the averagefoated within the college population used for
this study (i.e., 8.3% of college students indiddt&dPO). In addition, the prevalence of NUPO
among injured male athletes is considerably higien male college students (7.5%) and their
male non-college peers (9.6%) found in other nafistudies-’

In the logistic regression models that examinedvamiables of interest separately,
shown in Table 2, we found that respondent seketattstatus, and injury status were all
significantly associated with NUPO. These findiags supported by previous research. A
number of studies show that males are more likehgport NUPO compared to femafé$>%°
This research also adds to the growing body afditee that identifies sports involvement as a
correlate of NUPG***While not surprising, the current research is ohibe first to show that
college students who reported an injury were mi&edyl to report NUPO.

By looking at the combined effects of respondert aghletic status and injury status,
this research makes a major contribution to ouetstdnding of NUPO. In looking at sex and
athletic status we found that male athletes werstiiteely to report NUPO. Our analysis that
combined injury and athletic status showed thdesgh with histories of injuries were most

likely to report NUPO. Finally, we assessed the loimred effects of respondent sex, athletic



status and injury while controlling for relevantvaniates. In this analysis we found that male
athletes with injuries were more likely to repot/RO.

To place this important finding in context we rely the concepts of the “sport ethic” and
positive deviance that were outlined by Hughes@oakley?’ As stated previously, positive
deviance is broadly understood as the over-confgrmisocial norms that results in a positive
social reaction. Hughes and Coakley showed theritapoe of immersing oneself into the
identity of a real athlete. The values and nornas #éine central to the sport ethic play an
important role in NUPO among athletes. Centrahtitlentity of a real athlete is the notion that
one must pose the proper attitude. Competitiveetghlreveal that attitude by making physical
and emotional sacrifices and showing that nothomges between an athlete and his or her sport.
In addition, an athlete accepts the risks involvetiaining for and playing their sport, they
understand that pain, or injury, is a certaintyisthanslates into the moral imperative that
athletes must push through injury as a way to sthealcation to their sport, as well as their
coaches and teammates. The NUPO is almost a ¢gréanong athletes, in order to be true to
themselves as well as their teammates, and coaateas athlete must do whatever it takes to
stay on the field and compete, especially at thsitydevel.

A few limitations are worth noting. The currentdguelies on cross-sectional data, so
examining the temporal associations between athktatas, injury, and NUPO is not possible.
The current research also does not distinguiskyfiesof sport played, which is important given
the link between participation in high contact $p@nd nonmedical prescription drug u&&:*
Third, the measure of NUPO only includes the ugegre$cription medications that are not
prescribed and does not include the misuse of ragdits that are prescribed. Finally, the

current findings are not generalizable to all ¢@lege students, as the NCHA sample is not



representative and also had a low response rateeVés, the NCHA data is comparable to other
national studies of college students, in regatdott athletic involvement (National Survey of
Student Engagement) and substance use (Monitdrenguture). Despite these limitation, this
study makes a novel contribution by building onrealt handful of studies that have identified
sports participation as a risk factor for NUPO amadolescents.

The current research analyzed data from a largenatsample of college students to
assess the relationship between sports involvearehNUPO. While prior research showed that
gender played an important role in this relatiopsthe current research found that injury status
was also an important consideration. Respondentswee injured, regardless of their gender
or athletic status, consistently reported the rsgpeevalence of NUPO. Given the devastating
toll of NUPO in the United States, research idgmg which factors and combinations of
factors are related to use are important. In cimée effective, prevention and intervention

programs must know which groups are most likellgeat risk for NUPO.
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