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Student-athletes face considerable stress in balancing participation in sports with
other responsibilities, which can contribute to unhealthy coping behaviors including
alcohol and drug use. We administered online surveys to 188 college athletes to
examine stress, athletics-related anxiety, and perceived control of stress as predictors
of binge drinking, substance use, and associated risk behaviors. Participants rated
athletics as the second greatest source of stress in their lives, trailing only academics.
Athletics-related anxiety was associated with significantly higher cannabis use and
substance-related risk behaviors and represents an understudied area in the literature.
Reports of alcohol and drug use in our sample were comparable to national surveys
of student-athletes, but opioid misuse was troublingly high. Participants over the
age of 21 and males were more likely to report substance use and risk behaviors.
Athletes are susceptible to orthopedic injury and associated pain, which may lead
to early exposure to opioids with high potential for abuse. Interventions for this
population must target social contributors to substance use among student-athletes,
opioid prescription and misuse as a gateway to opioid use disorders, and untreated
anxiety as a potential driver of substance use, including anxiety associated with
athletic performance.
Keywords: Alcohol use disorder, Alcoholism, Alcohol drinking, Cannabis, Risk-Taking,
Sports, Students, Substance use, Substance-related disorders

Background
The immense stress faced by college students as they navigate multiple responsibilities and pressures can contribute to unhealthy coping behaviors including alcohol and drug use (Auerbach et al., 2018). Student-athletes may face unique
challenges related to their need to balance the academic and interpersonal stressors
common to all students with the additional pressures of competition and training
(Brown et al., 2014; Hatteberg, 2020; Papanikolaou et al., 2003). Students whose
financial well-being is tied to their athletic performance, including scholarship athThis work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.
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letes or those aspiring to compete professionally, may face even higher pressures
(Judge et al., 2012). As alcohol and other substance use are common in the social
culture of some collegiate athletics teams, athletes may also face social pressure to
use substances (Graupensperger et al., 2018; Parisi et al., 2019).
Two systematic reviews found that both male and female student-athletes are
more likely to abuse alcohol and experience alcohol-related problems compared to
their non-athlete peers, but are less likely to use marijuana and illicit drugs (Kwan et
al., 2014; Lisha & Sussman, 2010; Parisi et al., 2019); however, rates of substance
use and abuse are unacceptably high in this population. In relevant studies, 34% of
student-athletes self-reported binge drinking in the prior two weeks (Lewis et al.,
2017), 28% reported using cannabis during the prior year (Reardon & Creado, 2014),
and between 1-4% reported using cocaine, MDMA (aka “ecstasy” or “molly”), hallucinogens, and amphetamines during the prior year (NCAA, 2018a). Athletes also
commonly engage in high-risk behaviors while intoxicated, such as drinking and
driving, at rates similar to their non-athlete peers (Bastien et al., 2019).
There has been a notable evolution in patterns of substance abuse among college
athletes over the past 20 years. Traditionally common substances of abuse such as
alcohol and marijuana have increasingly become paired with designer drugs such as
MDMA, and there has been a recent resurgence in cocaine use (NCAA, 2018a). Other drugs have become more widespread as well, including so-called “study drugs” or
“ADHD stimulants” such as Adderall and Ritalin, which are used by student-athletes
to get high or in an effort to improve academic performance (Buckman et al., 2013;
Sepúlveda et al., 2011).
Further, there has been a national epidemic of prescription opioid abuse, leading
to a six-fold increase in opioid-related overdose deaths among adults since 1999;
these drugs now account for more than two-thirds of all overdose deaths in the United
States and disproportionately affect the young adult population (Scholl et al., 2019).
Student-athletes are susceptible to orthopedic injuries, which may lead to increased
risk of opioid abuse and dependence (Reardon & Creado, 2014). Opioids initially
prescribed to manage pain may contribute to increased vulnerability for abuse and
addiction (Veliz et al., 2017). One national survey of college-age youth found that
16% had abused pain medication, and this number was significantly greater (23%)
among student-athletes (Hazelden Betty Ford Foundation, 2015).
Student-athletes face unique stressors compared to their non-athlete peers,
which may be a key contributor to substance use and emotional distress in this population. Many college students must balance academic performance, social demands,
adjusting to life away from home, and financial challenges, and collegiate athletes
face additional commitments of time and energy for practices, team meetings, travel,
and competition (Lopes Dos Santos et al., 2020; Paule & Gilson, 2010).
Emotional distress is less common among student-athletes than their non-athlete
peers; however, a multi-year, national survey of 19,733 US student-athletes found
high prevalence of self-reported depression (21% male, 28% female) and anxiety
(31% male, 48%) in this population. Perceived stress was the single largest predictor
of emotional distress among student-athletes in this study (Brown et al., 2014). Ad-
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ditionally, student-athletes experiencing emotional distress are less likely than their
peers to seek professional support (Bird, Chow, & Yang, 2020; Kern et al., 2017), often due to time constraints and concerns about stigma (Bird, Chow, & Cooper, 2020).
De Grace and colleagues (2017) highlighted the role of athletic participation
as a potential risk factor for substance abuse. In their interviews with adults in recovery, participants who had been involved in organized sports frequently cited the
overlap between substance use and the social connection of athletic participation as
well as the use of substances as a means of coping with the physical and emotional
demands of athletics. In recent years, data have become much more readily available on patterns of substance use among college students, including student-athletes;
however, relatively few studies have attempted to assess relationships between athletics-related stress and substance use as a form of maladaptive coping. In addition,
an individual’s perception of their control in managing a situation has been found
to be a key factor in coping, and perceptions of behavioral control are central to the
science of addiction (Dijkstra & Homan, 2016; National Institute on Drug Abuse,
2020). As such, additional research is needed to examine perceived control among
student-athletes.
Furthermore, prior research suggests personal and demographic variables may
be associated with substance use and physical activity. For example, gender and age
have been shown to moderate the relationship between alcohol use and physical
activity (Boyes et al., 2017; Lisha et al., 2011) and grade point average (GPA) has
also been correlated with substance use in college students (Ford & Arrastia, 2008).
The purpose of the current study was to gain a clearer understanding of various
stressors experienced by student-athletes and their relationship with substance use.
To achieve these aims, we surveyed student-athletes in order to describe their patterns of substance use, experiences of physical pain, perceptions of athletics-related
stressors in comparison to other forms of stress in their lives, and the association of
these with (a) substance use, including alcohol, marijuana, and other substances; and
(b) risk behaviors associated with substance use.

Methods
Procedure
We contacted the athletics departments at colleges and universities in five Upper
Midwest states (Iowa, Minnesota, North Dakota, South Dakota, Wisconsin) with
athletics teams competing throughout the National Collegiate Athletic Association
(NCAA; i.e., Division I, II, III), and National Junior College Athletic Association
(NJCAA) levels. Emails were sent to athletics departments introducing the research
and requesting permission to send an invitation to participate to the institution’s full
student-athlete listserv. All invitations to participate were sent during the traditional
fall and spring semesters and included a link to an online survey examining sources
of stress, drinking, and substance use.
Six colleges and universities agreed to participate in the research, representing
55% of those invited, including two public universities competing at the Division
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I level, two public universities competing at the Division II level, one private college competing at the Division III level, and one NJCAA community college. Five
departments sent email invitations (including a link to the online survey) to their
student-athletes via email listservs; one university included the invitation and link in
a weekly email newsletter sent to all student-athletes. The invitations included the
study inclusion criteria that all participants were required to be 18 years of age or
older, attending a college/university, and a member of one or more varsity athletic
teams at their university during the current academic year. It is important to note that
at the time of the surveys, the use of medical marijuana/cannabis (with a physician’s
prescription) was legal in two of the states where participating universities were located; however, recreational use was illegal in all participating states and marijuana
is considered a banned substance for all athletes by the NCAA, even when used
legally or medically prescribed.
Respondents who accessed the survey website completed informed consent prior to participating by checking a box indicating their understanding and agreement.
No names or other personally identifying information were collected on the internet
survey, which took approximately 15-20 minutes to complete. Informed consent was
provided by 225 participants, of whom 197 (87.6%) completed the survey. Three
validity check items were included in the survey (e.g., “For this item, please choose
Option 2, ‘A little bit stressful’”) to identify participants who were not appropriately
attending to the items. Nine participants (4.6%) were excluded for failing one or
more of the validity check items, resulting in a final sample of 188 participants. Five
of the six college/universities provided data on the total number of students who
received the invitation to participate. Among the 1613 student-athletes at these institutions, we obtained a 9.8% response rate.
At the conclusion of the survey, participants were provided the option to register for a random drawing for three $50 gift cards in accordance with NCAA bylaw
16.11.1.11.2. Those who wished to enter the drawing clicked a link for a separate
online form where they provided an email address. Thus, the email address was not
linkable to the study data. All data were password-protected and accessible only by
the research team. Study procedures received ethical approval from the institutional
review board at Gustavus Adolphus College.
Measures
Demographic and Background Data. The study survey began by asking participants to provide relevant demographic information and background data, including their age, gender, race, year in school, grade point average (GPA), sexual orientation, socioeconomic status, and sport(s) as well as the NCAA/NJCAA division of
their athletics team(s).
Sources of Stress. A measure of sources of stress specific to university students
was adapted from The Graduate Stress Inventory (GSI; Rocha-Singh, 1994). It included two preliminary questions: “Overall, how stressful are you finding university?” and “In general, how have you been coping with your university-related stress?”
Students were presented with items listing 12 different sources of stress (e.g., aca-
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demics, finances, social relationships, athletics) and asked to rate how stressful each
event was in their lives. These 12 items were answered on a scale of 1 (“Not at all
stressful”) to 5 (“Extremely stressful”) and summed for a total score of 12 to 48
(Alpha = .823).
Athletics-Related Anxiety. Thirteen items from the Sport Anxiety Scale (SAS2; Smith et al., 2006) were used to assess symptoms of anxiety experienced during
athletic competition, including feelings of worry, difficulty concentrating, or physical
symptoms (e.g., muscle tightness, uneasy stomach). Items were rated on a four-point
scale from “not at all” to “very much” for a total score of 13 to 52 (Alpha = .909).
Physical Pain. To assess symptoms of physical pain, we used items from the
Short-Form McGill Pain Questionnaire (SF-MPQ; Melzack, 1987). Participants
were asked whether they had experienced any pain from an injury sustained in the
past month during athletics. If they answered “yes,” they were asked to rate both
their pain today and their pain on a typical day during the past month on a scale of 0
(“no pain”) to 5 (“excruciating”).
Perceived Control. We used 4 items from the Perceived Control Questionnaire
(PCQ; Kowalski, 2000; Kowalski & Crocker, 2001) to assess self-rated control over
stress related to participation in athletics. Items were rated on a scale of 1 (“strongly disagree”) to 5 (“strongly agree”) with higher ratings indicating more perceived
control (Alpha = .767).
Substance use. Participants’ use of alcohol and other drugs was assessed using
three measures: (1) the CRAFFT Screening Test (Knight et al., 2002), (2) the NIDA-Modified ASSIST V2.0 (National Institute on Drug Abuse, 2012), and (3) the
brief form of the Alcohol Use Disorders Identification Test (AUDIT-C; Bush et al.
1998). The CRAFFT consists of 9 yes/no questions examining the use of alcohol and
other substances in the past 12 months and the lifetime incidence of risk behaviors
associated with alcohol and drug use (e.g., driving or riding in a car with someone
who had been using, forgetting things that happened while using alcohol or drugs).
Each item was scored 0 (“No”) or 1 (“Yes”) for a total score of 0 to 9, with a higher
score indicating greater risk behavior. The ASSIST was used to assess lifetime illicit
or not-prescribed use (yes/no) of various categories of substances: cannabis, cocaine,
prescription opioids (e.g., Percocet, Vicodin), prescription stimulants (e.g., Adderall, Ritalin), and hallucinogens (e.g., MDMA/Ecstasy, LSD, mushrooms). The AUDIT-C consists of three questions assessing the frequency of alcohol use, the amount
of daily consumption, and the frequency of binge drinking (defined as having six or
more drinks on one occasion) on a scale of 1 (“Never”) to 5 (“Daily or almost daily”)
for a total score ranging from 3 to 15.
Data Analysis
We used simple frequencies and descriptive statistics to summarize participant characteristics including frequency of substance use, physical pain, and sources of stress.
For multi-item scales, missing items were imputed with the individual mean of completed items when at least 75% of items were completed (Downey & King, 1998;
Shrive et al., 2006). Significant intercorrelations were common among the contin-
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uous predictor variables but none exceeded pre-identified t hresholds f or multicollinearity (r > .80 or VIF > 5.0) (Kutner et al., 2013).
To examine correlates of alcohol and drug use, we performed four regression
models assessing participant gender, age, grade point average, self-rated stress level, athletics-related anxiety, physical pain in the past month, and perceived control
of stressors as independent variables associated with the following dependent variables: (1) binge drinking in the past month, (2) cannabis use in the past 12 months,
(3) lifetime use of any other substance, and (4) the number of variables endorsed
on the CRAFFT, indicating alcohol- and drug-related risk behaviors. The first three
models used binary logistic regression, and the fourth model used Poisson regression
with robust variance.

Results
Participants
Participants in the study were 188 student-athletes. The majority of participants
self-identified as w omen (n= 142, 7 5.5%), and the mean age w as 2 0 years, w ith a
fairly even distribution among ages 18-22 and a small number of participants aged
23-25 (n=6). The mean grade point average was 3.4 on a 4.0 scale. Participants
in the sample were predominantly white (n=165, 87.8%). In total, 66 student-athletes (35.1%) competed at the NCAA Division I level, 48 (25.5%) competed at the
NCAA Division II level, 63 (33.5%) competed at the NCAA Division III level, and
11 (5.9%) competed at the NJCAA/Community College level. Additional details and
participant characteristics are reported in Table 1.
Table 1
Characteristics of Study Participants
Category
Total Participants

Value (%)
188

Gender
Women
Men
Mean Age

142 (75.5%)
46 (24.5%)
20 years

Racial Identity (self-identified)
White

165 (87.8%)

Multiracial/Mixed

8 (4.3%)

Black/African American

4 (2.1%)

Non-White Hispanic/Latino

3 (1.6%)

Asian

2 (1.1%)

Native American

2 (1.1%)
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Table 1, continued
Characteristics of Study Participants
Sexual Orientation (self-identified)
Straight/Heterosexual

181 (96.3%)

Gay or Lesbian

5 (2.7%)

Unsure

2 (1.1%)

Annual Family Income
Above $200,000

23 (12.2%)

$100,001-200,000

82 (43.6%)

$75,001-100,000

34 (18.1%)

$50,001-75,000

27 (14.4%)

$25,000-50,000

10 (5.3%)

Below $25,000

12 (6.4%)

Year in School
First Year

59 (31.4%)

Second Year

46 (24.5%)

Third Year

42 (22.3%

Fourth Year

38 (20.2%)

Fifth Year / Other

3 (1.6%)

Sport (Top 7 Most Common)
Track & Field

50 (26.6%)

Softball

26 (13.8%)

Soccer

18 (9.6%)

Cross Country

18 (9.6%)

Volleyball

16 (8.5%)

Swimming/Diving

15 (8.0%)

Tennis

13 (6.9%)

Level of Competition
NCAA Division I

66 (35.1%)

NCAA Division II

48 (25.5%)

NCAA Division III

63 (33.5%)

NJCAA/Community College

11 (5.9%)

123

Knettel, Cherenack, and Bianchi-Rossi

Table 1, continued
Characteristics of Study Participants
Stress of Attending College
Not at all

1 (0.5 %)

A little bit

23 (12.2%)

Moderate

102 (54.3%)

Very Stressful
Extremely Stressful

56 (29.8%)
6 (3.2%)

Coping with Stress
Not well at all

5 (2.7%)

A little

48 (25.5%)

Satisfactorily

71 (37.8%)

Coping well

55 (29.3%)

Coping extremely well

9 (4.8%)

Substance Use
A large majority of participants (86.1%; male 92.3%, female 84.0%) had taken
“more than a few sips” of alcohol in the past year, and 15.0% endorsed drinking 2-3
times per week or more (male 15.6%, female 10.7%). In total, 27.8% of participants
reported binge drinking at least monthly, including 44.7% of male respondents and
22.5% of female respondents.
More than one-third of participants (38.1%; male 48.7%, female 34.7%) reported having used cannabis at some point in their lifetime, and 22% had used cannabis
in the past year (male 30.8%, female 19.2%). Nearly one-quarter of participants
(23.4%; male 37.0%, female 19.0%) reported using a substance other than alcohol
or cannabis at some point in their lifetime; however, only 2.5% (male 7.7%, female
0.8%) reported using a substance other than alcohol or cannabis “to get high” in
the past year. The most common drugs of abuse aside from alcohol and cannabis
were prescription opioids (e.g., Percocet, Vicodin, [11.9% lifetime use; male 17.9%,
female 9.9%]); prescription stimulants (e.g., Adderall, Ritalin, [11.3% lifetime use;
male 15.4%, female 9.9%]); hallucinogens (e.g., MDMA/Ecstasy, LSD, mushrooms,
[5.0% lifetime use; male 12.8%, female 2.5%]); and cocaine (4.4% lifetime use;
male 12.8%, female 1.7%).
In exploring alcohol- and drug-related risk behaviors, 40.9% (male 51.3%, female 37.5%) of participants had used alcohol or drugs “to relax, feel better about
yourself, or fit in”; 28.3% (male 33.3%, female 26.7%) had forgotten things they had
done while using alcohol or drugs; 23.3% (male 33.3%, female 20.0%) had driven
while using or had ridden in a car with someone who was using; and 23.3% (male
46.2%, female 15.8%) had used alcohol or drugs while alone. Far fewer participants
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reported getting into trouble for alcohol or drug use (12.0%; male 15.4%, female
10.9%) or having someone tell them they should cut down on their use (2.5%; male
2.6%, female 2.5%).
Pain
More than half of participants (n=108, 57.4%) reported they had experienced physical pain during the past 30 days from an injury sustained while participating in athletics. When asked to rate their pain on a typical day in the last month, the majority of
participants described their pain as “discomforting” (n=71, 39.0%) or “distressing”
(n=39, 21.4%), while only 33 participants (18.1%) said they had no pain on a typical
day in the last month.
Sources of Stress
On average, participants described their university experience as “moderately stressful” (mean=3.23 out of 5, SD=.721) and rated themselves as coping “satisfactorily”
(mean=3.08 out of 5, SD=.919). In examining various sources of stress in their lives,
participants rated athletics as the second most stressful aspect of their college experience (mean=3.37), exceeded only by academic stress (mean=3.51) among the 12
items. Time management (mean=3.15), emotional health (mean=3.01), and finances
(mean=2.92) were the next most highly rated stressors, while relationships with family (mean=2.18) and college faculty/staff (mean=1.85) were lowest on the list (see
Figure 1).
Factors Associated with Binge Drinking, Cannabis Use, and Other
Substance Use
In univariable analyses assessing the factors associated with binge drinking in the
past month, only male gender and age 21 or older were significantly associated with

Figure 1
Student-Athlete Ratings of Intensity of Various Sources of Stress (N=188)
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binge drinking. In the final multivariable model, pain was also a significant predictor. In the final model, males had 3.22 higher odds of binge drinking than females
(95% CI [1.31, 7.90], p = .011); participants aged 21 or older had 2.55 higher odds
of binge drinking (95% CI [1.12, 5.79], p = .025); for each one point increase on the
McGill Pain Questionnaire item assessing pain on a typical day in the last month,
participants had 1.60 times higher odds of binge drinking (95% CI [1.05, 2.44], p =
.028). Grade point average, stress, athletics-related anxiety, and perceived control of
stressors were not associated with increased prevalence of binge drinking in either
model (see Table 2).
Table 2
Factors Associated with Binge Drinking (six or more drinks) at Least Monthly
(N=188)
Binge Drinking,
n (%)

No Binge
Drinking, n

Gender
Female

27 (22.5%)

93

Male

17 (44.7%)

21

19 (20.2%)

75

25 (39.7%)

38

Binge Drinking,
mean (IQR)
Grade Point
Average

Univariable
Analysis,
PrR (95% CI)

Multivariable
Analysis,
PrR (95% CI)

REF
2.79
(1.29 – 6.02)**

REF
3.22
(1.31 – 7.90)*

No Binge
Drinking, mean
(IQR)

REF
2.60
(1.27 – 5.30)**
Univariable
Analysis,
PrR (95% CI)

REF
2.55
(1.12 – 5.79)*
Multivariable
Analysis,
PrR (95% CI)

3.43 (3.10 – 3.78)

3.43 (3.20 – 3.79)

.971 (.467 – 2.02)

.909 (.393 – 2.10)

Stress (GSI)

30.63 (25 – 36)

30.84 (26 – 36)

.996 (.948 – 1.05)

.979 (.916 – 1.05)

Athletics-Related
Anxiety (SAS-2)

27.19 (21 – 33)

26.48 (21 – 31)

1.01 (.968 – 1.06)

1.04 (.977 – 1.10)

Physical Pain, Past
Month (SFMPQ)

2.95 (2 – 4)

2.59 (2 – 3)

1.39 (.992 – 1.96)

1.60 (1.05 –
2.44)*

Perceived Control
of Stressors
(PCQ)

13.07 (11 – 15)

12.99 (10 – 15)

1.01 (.905 – 1.12)

1.05 (.921 – 1.20)

Age
<21 years old
21-25 years old

Note. *p < .05. **p < .01. ***p < .001. PrR, prevalence ratio. CI, confidence interval. REF,
reference category. IQR, interquartile range.
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Examining factors associated with cannabis use in the past 12 months revealed
no significant predictors in the univariable analyses; however, in the final multivariable model, for each one point increase on the stress measure (GSI) there was a 7%
lower likelihood of using cannabis (p = .048), and for each point higher on the athletics-related anxiety measure (SAS) there was a 7% higher likelihood of cannabis
use (p = .028). No other variables were significantly associated with cannabis use in
either the univariable or multivariable model (see Table 3).
Table 3
Factors Associated with Cannabis Use in the Past 12 Months (N=188)
Used Cannabis,
n (%)
Gender
Female
Male
Age
<21 years old

No Cannabis
Use, n

Univariable
Analysis,
PrR (95% CI)

23 (19.2%)

97

REF

12 (30.8%)

27

1.87 (.827 – 4.25)

Multivariable
Analysis,
PrR (95% CI)
REF
2.02
(.801 – 5.09)

16 (16.8%)

79

REF

19 (30.2%)

44

2.13 (.997 – 4.56)

Used Cannabis,
mean (IQR)

No Cannabis
Use, mean (IQR)

Grade Point
Average

Univariable
Analysis,
PrR (95% CI)

3.36 (3.00 – 3.61)

3.45 (3.20 – 3.80)

.732 (.351 – 1.52)

Stress (GSI)

29.80 (23 – 36)

31.17 (26 – 36)

.974 (.923 – 1.03)

28.43 (22 – 34)

26.16 (21 – 31)

1.04 (.989 – 1.09)

2.74 (2 – 4)

2.70 (2 – 3)

1.04 (.730 – 1.47)

1.07
(.702 – 1.62)

12.97 (11 – 15)

12.98 (11 – 15)

.999 (.890 – 1.12)

.977 (.855 –
1.12)

21-25 years old

Athletics-Related
Anxiety (SAS-2)
Physical Pain,
Past Month
(SF-MPQ)
Perceived Control
of Stressors
(PCQ)

REF
2.19
(.933 – 5.12)
Multivariable
Analysis,
PrR (95% CI)
.725
(.328 – 1.60)
.931
(.867 – 1.00)*
1.07
(1.01 – 1.13)*

Note. *p < .05. **p < .01. ***p < .001. PrR, prevalence ratio. CI, confidence interval. REF,
reference category. IQR, interquartile range.

For the univariable analysis assessing lifetime use of other substances aside
from alcohol or cannabis, male gender and age 21 or older were significantly associated with substance use. In the final multivariable model, age was the only significant
predictor, as participants 21 or older had 2.23 times higher odds of using a substance
other than alcohol or cannabis (95% CI [1.01, 4.91], p = .048). Grade point average, stress, athletics-related anxiety, physical pain, and perceived control of stressors
were not associated with increased prevalence of substance use in either model (see
Table 4).
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Table 4
Factors Associated with Lifetime Use of Substance other than Alcohol or Cannabis
(N=188)
Gender
Female
Male
Age
<21 years old
21-25 years old

Grade Point
Average
Stress (GSI)
Athletics-Related
Anxiety (SAS-2)
Physical Pain, Past
Month (SFMPQ)
Perceived Control
of Stressors
(PCQ)

Used
Substances, n
(%)

No Substances,
n

27 (23.3%)
17 (43.6%)

89
22

REF
2.55 (1.19 – 5.48)*

REF
2.11 (.900 – 4.95)

Univariable
Analysis,
PrR (95% CI)

REF
2.23
(1.01 – 4.91)*
Multivariable
Analysis,
PrR (95% CI)

.491 (.227 – 1.06)

.458 (.203 – 1.04)

Univariable
Analysis,
PrR (95% CI)

20 (21.3%)

74

REF

24 (40.0%)

36

2.47 (1.21 – 5.04)*

Used
Substances,
mean (IQR)

No Substances,
mean (IQR)

Multivariable
Analysis,
PrR (95% CI)

30.36 (25 – 36)

3.47 (3.28 –
3.80)
31.22 (26 – 36)

.984 (.937 – 1.03)

1.00 (.943 – 1.06)

25.59 (19 – 30)

27.11 (21 – 33)

.974 (.930 – 1.02)

.992 (.937 – 1.05)

2.75 (2 – 3)

2.68 (2 – 3)

1.06 (.764 – 1.47)

1.05 (.713 – 1.55)

13.70 (11 – 16)

12.75 (10 – 15)

1.10 (.984 – 1.23)

.1.06 (.936 –
1.21)

3.30 (3.00 – 3.60)

Note. *p < .05. **p < .01. ***p < .001. PrR, prevalence ratio. CI, confidence interval. REF,
reference category. IQR, interquartile range.

In the Poisson regression model assessing alcohol- and drug-related risk behaviors, male gender, older age, and athletics-related anxiety were the three significant
predictors in both the univariable and multivariable models (see Table 2). Grade
point average was significant in the multivariable model only. In the final multivariable model, male gender accounted for a .368 log count increase in CRAFFT score
(p = .002), older age accounted for a .318 log count increase (p = .008), each point
on the SAS-2 accounted for a .018 log count increase (p = .036), and each full-point
increase in grade point average accounted for a .176 log count decrease in CRAFFT
score (p = .044). Stress, physical pain, and perceived control of stressors were not
associated with alcohol- and drug-related risk in either model (see Table 5).
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Table 5
Factors Associated with Number of Items Endorsed on the CRAFFT, Indicating
Alcohol- and Drug-Related Risk Behaviors (N=188)
Gender
Women
Men
Age
<21 years old
21-25 years old
Grade Point
Average
Stress (GSI)
Athletics-Related
Anxiety (SAS-2)
Physical Pain,
Past Month
(SF-MPQ)
Perceived Control
of Stressors
(PCQ)

# CRAFFT Items
Endorsed, mean

Univariable Analysis,
PrR (95% CI)

Multivariable Analysis,
PrR (95% CI)

2.17
3.13

REF
.362 (.116 – .608)**

REF
.368 (.135 – .601)**

2.05
2.91

REF
.363 (.134 – .592)**
Univariable Analysis,
PrR (95% CI)
-.109 (-.297 – .079)

REF
.318 (.084 – .553)**
Multivariable Analysis,
PrR (95% CI)
-.176 (-.348 – -.005)*

.010 (-.007 – .026)
.018 (.003 – .034)*

-.004 (-.022 – .014)
.018 (.001 – .036)*

.075 (-.009 – .040)

.073 (-.039 – .186)

-.019 (-.052 – .014)

-.014 (-.046 – .018)

Note. *p < .05. **p < .01. ***p < .001. PrR, prevalence ratio. CI, confidence interval. REF,
reference category.

Discussion
The purpose of our study was to examine the role of athletics-related stress
and other factors that may be associated with alcohol and substance use among student-athletes. In this sample of student-athletes in five Upper Midwest states, rates
of binge drinking and cannabis use were similar to national samples of student-athletes (NCAA, 2018a; NIAAA, 2020). Lifetime misuse of prescription opioids in our
study was disconcertingly high at 12% (compared to 9% in a nationwide study), and
misuse of stimulants was 11% (compared to 16% nationwide) (Phillips & McDaniel,
2018). Similar to prior studies of college-aged adults and student-athletes, rates of
binge drinking and substance use were substantially higher among males and older
student-athletes (NCAA, 2018a; NIDA, 2019).
Being over 21, male gender, lower GPA, increased pain, higher perceived stress,
and higher athletics-related anxiety were associated with increased alcohol and drug
use and associated risk behaviors, although some factors (i.e., pain, stress, GPA)
were only associated with outcomes in multivariable models. These findings are congruent with prior research on sociodemographic risk factors for substance use among
student-athletes (Boyes et al., 2017; Denham, 2014; Lisha et al., 2011). It may be
beneficial for future substance use interventions to target sociocultural factors such
as stressors, peer behavior, and norms related to masculinity among student-athletes
(Druckman et al., 2015; Iwamoto et al., 2014; Loughran, 2018). The relationship
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between substance use and grade point average may be bidirectional, and thus important to examine as it relates to academic-related stress, which was the highest
rated source of stress in this sample.
The high rate of prescription drug abuse in this sample is particularly striking in
the context of our national opioid epidemic; opioids contributed to 46,802 overdose
deaths in 2018 (CDC, 2018). More than half of our sample of student-athletes had
experienced physical pain in the past 30 days from an injury sustained while participating in athletics, and nearly two-thirds had experienced more than mild pain on a
typical day in the last month. Given the high rates of physical pain, overall substance
use, and prescription drug misuse among student-athletes, it is critical for medical
providers to reassess their prescribing patterns for athletes experiencing physical
pain in order to prevent addiction and its long-term consequences.
The American College Health Association recommends avoiding opioid prescription to college-aged patients whenever possible and provides guidance on prescribing practices, including non-opioid medications and pain management strategies, clearly communicating opioid risks to patients, and monitoring signs of abuse
or dependence (ACHA, 2016). In July of 2018, the NCAA held a two-day Summit on
Pain Management in College Athletes to review the state of the evidence and serve
as a “springboard for subsequent peer-reviewed publications and educational documents” (NCAA, 2018b, p. 114); however, few actionable items or policies resulted
from the summit, and the NCAA has not incorporated monitoring of opioid prescribing practices as a part of its drug testing program (Benavides, 2019).
In addition, research is needed to explore methods to intervene on the relationship between athletics-related anxiety and substance use. It is possible that athletics-related anxiety increases substance use. Athletics was rated as the second greatest
source of stress in the lives of student-athletes in this sample, trailing only academic
stress and exceeding stress related to emotional health, finances, and relationships.
Among risk behaviors, the most common was using alcohol or drugs as a way to
relax or feel better about oneself. It appears that student-athletes may engage in substance use as a form of maladaptive coping for athletics-related anxiety, and future
studies should assess student-athlete coping styles to examine this relationship more
directly. It is also possible that negative consequences of substance use on health and
performance may increase athletics-related anxiety, and longitudinal and qualitative
research is needed to explore this possibility (McDuff & Baron, 2005).
Additional risk behaviors were also extremely common, including forgetting
things that had happened while using alcohol or drugs, driving or riding in a vehicle
with someone who was using alcohol or drugs, and drinking or using drugs alone.
Each of these behaviors can serve as a warning sign of potential addiction, and driving or riding in a car while using substances is a well-documented public health and
safety concern. College athletics departments, universities, and the NCAA/NJCAA
would all benefit from a review of the existing evidence for the prevention, identification, and treatment of substance use disorders among young adults. Promising
intervention models could be adapted to meet the unique characteristics and needs
of student-athletes.
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Limitations
This study was conducted with student-athletes from six colleges and universities
from five Upper Midwest states. We received a near-equal number of responses from
athletes at the NCAA DI, DII, and DIII levels. Although we made an effort to recruit
a similar number of students from NJCAA community colleges, we had a much
lower response rate from these programs. Future studies may seek to reach out specifically to these schools with alternative recruitment strategies
Our sample was quite homogenous with regard to race and sexual orientation,
with 88% of participants self-identifying as white and 96% self-identifying as heterosexual. As a result, it was not advisable to include these characteristics in our regression models due to concern about generalizing group-level risk based on a small
number of cases. Our sample was also predominantly female. Some of these patterns
reflect the actual demographics of student-athletes at the colleges we sampled but
could also represent self-selection bias, as students who did not identify with these
groups may have been less likely to choose to participate in the study. It will be critical for future studies to assess whether similar patterns of risk are present in a larger
sample of student-athletes who are male, non-white, and non-heterosexual.
Similar to many studies using Internet recruitment, our response rate among
invited students was fairly low. Additionally, all measures on the study relied on
self-report, which can lead to social desirability bias. To minimize this challenge, we
did not collect personally identifying information (e.g., names, email addresses) as
part of the survey and reassured participants that their responses would remain anonymous; however, measures of illicit or socially stigmatized behaviors, and substance
use in particular, may be susceptible to underreporting (Johnson, 2014).
Conclusions
The college years are a critical period during which experiences with substance use
can contribute to the emergence of alcohol and substance use disorders. The social
culture of college athletics may reinforce use patterns, and our study observed high
levels of binge drinking, marijuana use, and other substance use in this sample of
student-athletes. College student-athletes are highly susceptible to orthopedic injuries and associated pain, which often leads to early exposure to opioid pain medications with high potential for abuse. A strikingly high number of student-athletes in
our sample endorsed abusing prescription opioids, and athletics departments must
acknowledge and embrace their role in stemming harmful patterns of opioid use and
addiction. Additionally, the pressures and anxieties of participating in college athletics, and the use of substances as a form of maladaptive coping, has been an understudied area. Athletes, coaches, and parents should continue to attend to emotional
wellness among student-athletes to facilitate positive coping. Future interventions
should continue to target the social contributors of substance use among student-athletes, particularly among men and those over 21, the pathway to opioid use disorders,
and untreated anxiety as a potential contributor to substance use.
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