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Abstract: Objective: To describe the perspectives and experiences of
athletic trainers, coaches, and student-athletes approximately three
years post-implementation of the NCAA sickle cell trait (SCT) screening
policy.

Participants: Two-hundred and eight student-athletes, 32 athletic trainers, and
43 coaches from 10 NCAA Division I (DI) institutions in North Carolina from
January to June 2014.

Methods: Two online surveys were used to assess knowledge, perspectives, and
experiences.

Results: Athletic staff were more supportive than student-athletes of the need for
the policy. Noted challenges included variation in implementation and follow-
up for SCT-positive athletes, financial costs to institutions and athletes, and timing
of the screening.

Conclusions: More education about SCT is needed for student-athletes
and athletic staff in order to help make the implementation more
successful. All parties need to be in agreement regarding the
importance of knowing which student-athletes have SCT and how that
information will be utilized.
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INTRODUCTION

In the United States, more than three million people
have sickle cell trait (SCT), which is characterized by
the inheritance of one copy of the normal beta-globin

gene and one copy of the sickle variant (HbAS).1 SCT is
common among, but not limited to, people with ancestors
from Sub-Saharan Africa, the Mediterranean basin, India,
the Arabian Peninsula, the Caribbean, South and Central
America.2e5 Although most carriers of SCT live with few
or no health complications, studies indicate that physical
exertion, altitude, and heat can have significant implica-
tions for their health.3 SCT may be a risk factor for he-
maturia, exertional rhabdomyolysis, splenic infarction, and
sudden death in people participating in rigorous and
intense exercise.3,4,6,11 Studies reveal that athletes in
particular can experience elevated risks related to SCT
when they are exposed to such extreme conditions during
practice and play.3,4,6,9

NCAA universal precautions

In 2006, Dale Lloyd II, a freshman Rice University foot-
ball player, died of apparent acute exertional rhabdo-
myolysis linked to SCT.13 As a result of a wrongful-death
lawsuit settlement between the Lloyd family, the National
Collegiate Athletic Association (NCAA) and Rice Uni-
versity, the university and Conference USA submitted a
recommendation to the NCAA for a mandatory SCT
screening program.2,13,14 The NCAA Committee on
Competitive Safeguards and Medical Aspects of Sports
Council welcomed the proposal and recommended that all
member colleges and universities screen student-athletes
whose sickle cell carrier status was not known.2,13e15

Just prior to this, in 2007, the National Athletic Trainers’
Association (NATA) and the College of American Pa-
thologists (CAP) made the same recommendation.2,16,17

The NCAA Division I (DI) Legislative Council adopted
the policy in 2010, requiring that all DI student-athletes a)
be tested for SCT, b) have prior proof of testing, or c) sign
a liability waiver to decline the testing.2,15,16 The Division
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II (DII) Management Council implemented the measure in
2012,18 and Division III (DIII) schools followed in 2013.19

The screening could identify between 400 and 500
student-athletes with SCT each year and provide an op-
portunity to establish precautionary measures.2

The NCAApolicy has been controversial, with dissenters
citing ethical, legal, and social concerns about unintended
effects of the policy.14e16,18,21,22 Opponents of the policy
argue that the disparate impact on black athletes inherent in
the legislation not only calls into question protection from
discrimination and stigmatization under Title VI of the Civil
Rights Act of 1964, but also defeats the purpose of the policy
by allowing some athletes to opt out who perceive them-
selves as targets or as immune from SCT because they are
not black.2,4,5,7,12,16,23 Many scientists, healthcare pro-
viders, and scholars question the necessity of a mandatory
sickle cell screening program at NCAA schools.7,8,10,16,24,25

In 2010, the Secretary of the U.S. Department of Health and
Human Services’ Advisory Committee on Heritable Disor-
ders in Newborns and Children (SACHDNC) reported that
while they agreed with organizations such as the NCAA and
NATA that protecting the health of collegiate athletes was
important and that everyone should have the “opportunity to
find out whether or not they have sickle cell trait”, the
committee could not recommend universal screening
because it was not backed by scientific evidence.16 Addi-
tionally, both the American Society of Hematology (ASH)
and the Sickle Cell Disease Association of America
(SCDAA) have advocated for universal precautions to
reduce dehydration and strenuous exercise to protect all
athletes from exertion-related illness.26e28

Purpose of the study

Although the NCAA created the policy in an effort to
ensure the safety of student-athletes, implementation
methods across the nation are largely unknown. Informa-
tion about current implementation practices is crucial to
enlighten all stakeholders about the effectiveness and im-
plications of the policy, and to facilitate decision-making
regarding the future implementation of the program. The
purpose of this study is to describe the knowledge, per-
spectives, and attitudes of student-athletes, coaches, and
athletic trainers (ATs) regarding the NCAA SCT policy at
DI colleges and universities in North Carolina.

METHODS
Subject selection and recruitment

Athletic directors at the 18 NCAA DI institutions in North
Carolina were contacted to determine their interest in their
schools’ participation in the study. Ten responded posi-
tively. A contact at each institution then emailed all their

coaches, ATs, and student-athletes with an invitation to
participate and a link to the survey. The study included all
student-athletes, coaches, and ATs at the participating
schools who completed the survey and were affiliated with
a recognized NCAA DI sport.

Instruments and data collection

Separate surveys for athletic staff (coaches and ATs) and
student-athletes were developed to collect information on
demographics, knowledge of SCT, perspectives and im-
plications of, and experience with the policy. Both surveys
included three open-ended questions about perceived
benefits, challenges, and concerns about the policy. Draft
surveys were piloted with two athletic staff members and
50 student-athletes at one institution to determine if the
questions were easy to understand, arranged in logical
order, and would elicit the information needed. Formal
surveys were administered through SurveyMonkey, Inc
(Palo Alto, CA) between January and June 2014. The IRB
at Duke University approved the study.

Data analysis and management

Responses were combined from three standardized but
optional questions on respondents’ race and ethnicity to
create six race/ethnicity categories: white non-Hispanic,
black non-Hispanic, other non-Hispanic, white Hispanic,
black Hispanic, and other Hispanic.29 Missing responses
for sex for student-athletes were imputed using the sport
played. Descriptive statistics were performed using SAS
9.3 (Cary, NC). Student-athlete information was stratified
by SCT status. Text responses were analyzed from the
three open-ended questions manually. No personally
identifiable or institutional information was disclosed.

RESULTS & DISCUSSION
Demographics

Two hundred and eight (208) eligible student-athletes
completed the survey (Table 1). Respondents represented
the following sports: baseball, basketball, bowling, cross
country, fencing, field hockey, football, golf, lacrosse,
rowing, soccer, softball, swimming and diving, tennis,
track and field, volleyball, and wrestling. Forty-three (43)
coaches and 32 ATs were included in the analysis
(Table 2). Respondents coached or served as ATs for the
same sports as student-athletes except for bowling.

Knowledge

Seventy-five percent (75%) of the student-athletes reported
that they were knowledgeable about the policy prior to the
survey but most (59%) had not heard about any SCT-
related deaths in student-athletes.
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