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Background: Celiac disease (CD) is a common gastrointestinal pathology; however, prevalence and comorbidities are
unknown in collegiate athletics.

Hypotheses: (1) Athletes will have similar odds of CD as general population estimates (approximately 1 in 141) based on
self-report and signs and symptoms, (2) athletes scoring higher on the Celiac Symptom Index (CSI) will have lower self-
reported quality of life (QoL), (3) athletes scoring higher on the CSI will have higher depression scores, and (4) athletes
scoring higher on the CSI will have higher perceived stress scores.

Study Design: Epidemiological cross-sectional study.
Level of Evidence: Level 4.

Methods: The CSI, WHO Quality of Life-BREF, Beck Depression Inventory, and Perceived Stress Scale were used to
assess patients’ signs and symptoms of CD and psychosocial measures/QoL in male and female National Collegiate Athletic
Association (all divisions) athletes (N = 141). Participants also self-reported a formal diagnosis of CD. Chi-square analyses
determined CD prevalence. Odds ratios determined risk for either being diagnosed with CD or reporting more symptoms
than the general population. Correlational analyses determined whether symptoms correlated with QoL and psychosocial
measures.

Results: Athletes were 3.85 times (95% CI, 0.42-34.89) more likely to report a CD diagnosis and were 18.36 times (95% ClI,
2.40-140.48) more likely to report a high degree of CD symptoms than the general population. Athletes with more symptoms
had worse physical, psychological, social, and environmental QoL indicators and higher depression and perceived stress
scores.

Conclusion: Athletes may be a higher risk population for experiencing CD and report greater signs/symptoms compared
with general population estimates. Additionally, athletes with higher CD symptom scores also reported poorer QoL.

Clinical Relevance: Allied health care professionals should be aware of the diversity of CD symptoms and be prepared to
refer athletes when gastrointestinal symptoms persist to ensure proper care and unhampered performance.
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general population worldwide. However, CD is

likely underdiagnosed due to lack of awareness and the
varied symptomatology and clinical presentation along with the
heterogeneity of genetic variation in the United States.” Unlike
many gastrointestinal disorders (Crohn’s disease, irritable bowel
syndrome, etc), the etiology of CD is well known (gluten).""*
People can become symptomatic once gluten is introduced into
the diet or it may be triggered by stressful life events, such as
environmental exposure, dose, or trauma.”* While the disease
presents a myriad of signs and symptoms (Table 1), people with
CD are often unaware of their status for a variety of reasons,
including lack of awareness/education about the disease,
diverse signs and symptoms often confused with other
gastrointestinal problems, denial, and subclinical symptoms that
people often grow accustomed to handling."*"** Table 1 and
Figure 1 detail the diversity of CD.

CD is one such pathology that is yet to be formally studied in
athletes, particularly its prevalence and symptomatology and
how it may affect training and performance. CD poses unique
barriers for athletes because of their increased metabolic
demand and nutritional needs that exceed the general
population.” People with CD may not be able to absorb most of
these nutrients and subsequently meet the demands of their
physical activity."”* The fact that psychological and/or physical
stress could activate CD in subclinical cases,” coupled with the
demands of sports,'** may plausibly be enough of a trigger to
activate CD in some athletes. Additionally, athletes with CD may
be more likely to be depressed, experience neurological
changes due to nutrient and hormonal problems, and may
struggle with a fear of food that makes them sick.* These issues
may provoke some to experience struggles with food and
possibly eating disorders."

Symptoms of CD in athletes are diverse and often remain
misdiagnosed or underdiag.gnosed.é‘18'25 Lack of prevalence
estimates in athletes makes it difficult to meet their needs
because services and awareness may not coincide with resource
allocation. Moreover, the disease itself is not very well defined
in the United States versus other countries,*”'%% again making
identification, diagnosis, and treatment a challenge in sports.
Therefore, the purpose of this article was to examine relative
prevalence of CD in athletes as well as symptoms and the
physical and psychological correlates in collegiate athletes as
they continue to be an understudied population. Better
understanding of the unique challenges and needs of athletes
with CD symptoms may lead to greater awareness, allocation of
resources, greater return on investment, performance, and
ultimately, advancement of the standard of care.

The following 4 hypotheses were derived: (1) Athletes will
have similar odds of CD as general population estimates
(approximately 1 in 141)* based on self-report and signs and
symptoms, (2) athletes scoring higher on the Celiac Symptom
Index (CSD will have lower self-reported quality of life (QoL),
(3) athletes scoring higher on the CSI will have higher
depression scores, and (4) athletes scoring higher on the CSI
will have higher perceived stress scores.

Celiac disease (CD) affects approximately 1% of the
4,13.21,34

METHODS

All participants provided informed consent by linking to the
online survey. This study was approved by the institutional
review board of Bridgewater State University.

This was a level 4 ecological, epidemiological, cross-sectional
correlational research design. The dependent variables consisted
of reported CD diagnosis and related symptoms. Given that CD
often goes undiagnosed, the validated CSI was used as a proxy
as to whether athletes were experiencing CD symptoms. We
examined relationships between self-reported CD symptoms, as
measured by the CSI, and other variables, including QoL,
perceived stress, and depression. Well-known validated
measures of each construct were implemented in this study.
Given the scaled nature of each questionnaire, they were
appropriate for implementation in a correlational analysis.
Patients
An a priori power analysis using G*Power'® was conducted to
determine a sample size. Sainsbury et al** found that severity of
symptoms of CD at diagnosis has a weak to moderate
relationship with quality of life (» = 0.22; P < 0.01). This
correlation was used to determine the necessary minimum
sample size (N = 126) to obtain 70% power. After review of
missing data from the initial sample (N = 171), described in the
results section, data were analyzed from a convenience sample
of 141 participants, all of whom indicated they were collegiate
athletes, with the most prevalent sports represented being track
and field (33.3%), football (21.3%), basketball (14.2%), and
baseball (10.6%) (Table 2).

Measures

We used the following measures to test our hypotheses. Each
measure was selected for its capability to detect both the
physical signs and symptoms consistent with CD and
psychoemotional and health-related QoL factors.

o Demographic Questionnaire: A 13-item demographic
questionnaire was developed to establish a basic profile of each
student-athlete. Sex, age, height/weight, National Collegiate
Athletic Association (NCAA) status and division, sport type,
race/ethnicity, and employment status were assessed.

o Beck Depression Inventory (BDI)”: Athletes’ psychological
status as it relates to depression was assessed via the BDI.
The BDI is a well-known, valid, and reliable self-report
measure of attitudes and symptoms of depression. The
21-item inventory takes approximately 10 minutes to
complete. Each item is scored on a 0 to 3 scale. Total scores
are summed, yielding a range between 0 and 63. The BDI has
demonstrated good internal consistency ranging from 0.73 to
0.92, with a mean of 0.86.% In our study we found o = 0.87.

o Perceived Stress Scale (PSS-14)": The PSS-14 is a widely used
psychological instrument measuring the perception of stress,
specifically the degree to which situations (unpredictability,
uncontrollability, and overload) in one’s life are appraised as
stressful. The 14-item scale takes approximately 5 minutes to
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Genetic [HLADQ2/DQ8] +
Diet/Environmental [gluten exposure]+
Immune Response [T-cell mediation]
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Figure 1. The etiological process of celiac disease.

complete. Each item is evaluated on a 0 to 4 scale and is
sum totaled. Scores range from 0 to 56, with norms from the
United States being 19.62.* In our study, we found a mean
value of 25.19 (SD, 6.46). Cronbach’s alpha was 0.72.

o Assessment of Quality of Life (WHOQOL-BREF)®: We used the
WHO Quality of Life-BREF questionnaire to measure
health-related QoL. This self-report measure is composed of
26 items that assess domains of physical and psychological
health, social relationships, and functioning in the
environment and takes approximately 15 minutes to
complete. Scoring of the WHOQOL-BREF is conducted by
scoring the items for each of the 4 domains and transforming
them onto a 0 to 100 scale. Internal consistency, item total
correlations, discriminant validity, and construct validity
indicate that the WHOQOL-BREF is a psychometrically
sound, cross-culturally valid assessment of QoL.” In our
study, we found o = 0.72, 0.85, 0.84, and 0.88 for the
physical, psychological, social relations, and environment
domains, respectively.

o CSI': We used the CSI to establish symptoms consistent with
CD. The CSI is a 16-item self-report measure that takes
approximately 5 minutes to complete. The survey covers

Signs and Symptoms

Celiac
Disease

domains consistent with CD-related symptoms (eg,
gastrointestinal, neurological, and general body systems) and
determines the frequency at which a person experiences
symptoms on a 5-point Likert scale (none of the time to all of
the time). The CSI is scored by summing the 16-item scale.
The scale has excellent psychometric properties that
correlated well with patients with confirmed CD via testing
(biopsy). We found the internal consistency to be a = 0.93.
We also specifically asked whether patients had confirmed
CD (by a physician) to better establish prevalence of CD in
our sample.

Procedures

After institutional review board approval, we solicited NCAA
athletes through their athletic directors, strength and
conditioning coaches, and athletic trainers based on random
regional targeting of NCAA programs as well as word of
mouth (ie, convenience) based on the authors’ networks. A
formal letter introducing the study, goals, and survey link
were emailed from December 2014 until December 2015.
Athletic directors, athletic trainers, and coaches were asked to
forward the email (study introduction) and link to their
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Table 2. Participant demographic data (N = 141)

Variable Mean/Frequency SD/% Range
Sex

Male 84 40%

Female 57 60%
Age, y 20.60 1.65 18-27
Height, m 1.76 0.12 1.40-2.23
Weight, kg 81.14 19.61 45.00-128.25
BMI 26.01 4.72 17.58-43.97
Competition level

NCAA Division | 77 55%

NCAA Division Il 7 5%

NCAA Division [l 45 32%

NAIA 2 1%

Other 8 6%

Not reported 2 1%
Race/ethnicity

White/Caucasian 99 70%

Black/African American 29 20%

Hispanic/Latino 6 4%

Asian/Pacific Islander 5 4%

Multiracial 2 1%

BMI, body mass index; NAIA, National Association of Intercollegiate Athletics; NCAA, National Collegiate Athletic Association.

athletes. If respondents agreed to participate, they clicked the
survey link, which outlined the study rationale and their role

and gave them access to the survey platform (SurveyMonkey).

Accessing the survey via the link assured informed consent.
Presentation of surveys was rotated to control for any
ordering effects bias. Recruitment continued until enough
usable surveys were completed for meaningful data analysis
and interpretation. Surveys took approximately 20 to 30
minutes to complete and were cleaned, coded, and prepared
for analysis.

Statistical Analyses

One-way chi-square analyses were conducted to compare (1)
frequencies of diagnosed CD in the sample of athletes with the
estimated population prevalence and (2) frequencies of a

greater number of CD symptoms in the sample athletes with
prevalence of a greater number of CD symptoms in the
population. Odds ratios were calculated to determine whether
athletes had a higher likelihood of being diagnosed with CD or
reporting a greater number of symptoms of CD than the general
population. Leffler et al” reported that patients with a score of
less than 30 on the CSI reported a high QoL and high gluten-
free diet (GFD) adherence while participants with score greater
than 45 reported relatively lower QoL and low GFD adherence.
CSI scores were transformed into 2 conservative categories: low
CD symptoms (<45) and high CD symptoms (>45). Correlational
analyses were conducted to determine whether degree of CD
symptoms was correlated with the WHOQOL-BREF, BDI, and
the PSS-14. An a priori alpha level of 0.05 was set. Surveys were
analyzed using SPSS Version 23 (IBM Corp.).
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RESULTS

Prior to conducting inferential statistics, data were screened for
missing items, outliers, normality, and homoscedasticity. Initially,
171 respondents opened the survey; 21 athletes were removed
for having completely missing data or only completing the initial
demographic data. An additional 8 athletes were removed for
not completing 3 of the 4 surveys, making their data
uninterpretable. Respondent scores missing over 10% of a survey
were not analyzed. Missing survey scores existed, but the largest
amount of missing data for a single scale or survey was less than
9% of the total sample. Therefore, for the remainder of the
analyses, listwise deletion was used to handle missing data.
Sample sizes for each analysis are reported. Data were visually
analyzed for outliers and normality. Skewness and kurtosis
statistics were calculated to determine normality. No drastic
deviations from normality or extreme outliers were found,
therefore, data from the remaining 141 participants were deemed
usable. When reviewing scatterplots for the correlational
analyses, the basic assumption of homoscedasticity was met.

One-way chi-square analyses were conducted to determine
whether athletes reported being diagnosed with CD more than
the general population. Based on a review of literature, we
concluded that 1:125 (0.8%) was a conservative estimate of
prevalence of being diagnosed with CD in the typical
population™; prevalence values for diagnosed (1) and
nondiagnosed (125) were entered as expected values in the
chi-square analysis. Athletes were significantly more likely to
report being diagnosed (n = 4) than not being diagnosed (n =
130) than the expected population values (x*(1) = 8.17; P <
0.01). Athletes were 3.85 times (95% CI, 0.42-34.89) more likely
to report being diagnosed with CD than the general population.
Using the categorical variable developed from the CSI, a
chi-square analysis was conducted to determine whether
athletes reported a higher degree of CD symptoms than the
general population, using the same expected n values reported
by Rubio-Tapia et al’' (median age, 45 years; interquartile range,
23-66 years). Athletes were significantly more likely to report a
higher degree of symptoms (n = 16) than a low degree of
symptoms (n = 122) when compared with general population
values (*(1) = 234.04; P < 0.001). Athletes were 18.36 (95% CI,
2.40-140.48) times more likely to report having a high degree of
CD symptoms.

Pearson product moment correlational analyses were used to
test the remaining 3 hypotheses. CSI scores were correlated with
the 4 transformed domains of the WHOQOL-BREF to determine
whether there was a significant linear relationship between
reported CD symptoms and QoL. The CSI was significantly
negatively correlated with the following domains: physical
(r=-0.49; 95% CI, -0.61 to —0.35; P < 0.05; n = 132;

7 = 0.24), psychological (r = —0.53; 93% CI, —0.64 to —0.39; P <
0.05; n = 129; #* = 0.28), social relations (r = —0.38; 95% CI,
-0.52 to =0.26; P < 0.05; n = 133; +* = 0.14), and environment
(r=-0.36; 95% CI, —0.50 to =0.20; P < 0.05; n = 126; #* = 0.13).
While a statistical association was found between CD symptoms
and Qol, the percentage of explained variance ranges from

moderate to large."" Two additional correlational analyses were
run. It was hypothesized that athletes scoring higher on the CSI
also would score higher on the BDI. There was a significant
positive relationship between CSI scores and BDI scores (r =
0.62; 95% CI, 0.50-0.71; P < 0.05; n = 138; #* = 0.38). The PSS-14
also was significantly positively correlated with the CSI (=
0.53; 95% CI, 0.39-0.65; P < 0.05; n = 125; 7 = 0.28). The CSI
explained large portions of both the BDI and PSS-14. Results for
all correlational analyses are presented in Table 3.

DISCUSSION

This study was an initial attempt at establishing prevalence
estimates of CD and related symptoms in a sample of NCAA
collegiate athletes. While we were able to establish foundational
knowledge in this nascent area of research, we implore readers
to interpret our findings keeping in mind the small sample size
and the lack of comparison with like (collegiate) populations.
Ultimately, the value of this research is to build a foundational
knowledge in NCAA athletics to improve recognition and
management of CD in athletes.

Our first hypothesis proposed that athletes would have similar
odds of having CD as the general population (roughly 1 in 141)
or approximately 1%.% Our results suggest that NCAA athletes
had higher prevalence of CD than the general population. This
was surprising given the current US prevalence (1 in 125 It is
possible that athletes diagnosed with CD were more likely to
respond given the nature of this study, introducing a form of
response bias. Athletes also tend to have more regular contact
with an interdisciplinary team of health care providers and
undergo yearly preparticipation physicals; therefore, they have
additional opportunity to discuss health changes.

Additionally, athletes in our sample were 18.36 times more
likely than the general population to report symptoms
consistent with CD. This may be due to athletes being more
attuned with their bodies™ or due to dietary factors. An athlete’s
diet, typically high in carbohydrates, is a factor as to why they
may experience signs and symptoms similar to cp.”
Considering these results, we rejected our first hypothesis.
Having good prevalence estimates in athletes can help providers
recognize the magnitude of CD and better allocate resources
and accommodate unique dietary and physical needs, possibly
leading to better performance.

We accepted our second hypothesis that athletes with
symptoms consistent with CD would experience lower QoL
scores than individuals with fewer symptoms. High scores on
the CSI were significantly negatively correlated with the
physical, psychological, social, and environmental domains of
health-related QoL. These results were not surprising, as
established research has demonstrated CD is a disorder that
affects nearly all body systems."*"* Psychological QoL also was
lower in our sample reporting higher CSI scores. Athletic
identity often is predicated on mental readiness, physicality,
body competence, and ability."” Given the reciprocal
relationship between mental well-being and physical
performance, the persistent physical effects of CD may create
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Table 3. Pearson correlation coefficients of measures with the CSI

Measures 1 2

1. CSI = —-0.49*

-0.53** | -0.38** | -0.36™* 0.62 0.53

2. WHOQOL-BREF Physical domain —

0.65* 0.55* 0.62** | -0.52** | -0.50**

3. WHOQOL-BREF Psychological domain

= 0.70* 0.67** | -0.65* | -0.52**

4. WHOQOL-BREF Social relations domain

— 0.62** | -0.52** | -0.40**

5. WHOQOL-BREF Environment domain

= -0.43* | -0.39*

6. BDI

— 0.61*

7.PSS-14

BDI, Beck Depression Inventory; CSI, Celiac Symptom Inventory; PSS-14, Perceived Stress Inventory; WHOQOL-BREF, WHO Quality of Life—Brief version.

*P<0.05. **P<0.01.

lower perceived psychological QoL due to challenges to one’s
athletic identity.

Social and environmental domains of QoL also were
negatively correlated with higher CSI scores in our sample.
Social QoL may be negatively affected by CD signs and
symptoms due to manifestations of the disease that affect how
people engage in activities of daily living. Athletes have intense
schedules, and the cumulative effects of the aforementioned
physical and psychological challenges related to CD tend to
affect social QoL. Because of the diversity of CD signs and
symptoms, athletes may experience uncertainty concerning how
their body will feel, function, and perform,; therefore, they may
become more withdrawn, thereby negatively affecting social
QoL. The environmental QoL domain encompasses areas such
as accessibility, security, participation, and resources. The
following areas were relevant in our sample: financial resources,
home environment, and opportunities for recreation and leisure.
Participants with higher CSI scores may have experienced
greater financial constraints particularly as it relates to food and
medication/treatments.” Additionally, food options in cafeterias
may not offer accessibility to gluten-free items or may be
subject to cross-contamination via food preparation practices.
Opportunities for recreation and leisure also may be negatively
affected in people reporting higher CSI scores. As such, the
everyday demand of athletic competition creates a challenging
schedule. Athletes with CD may have compounded issues
physically and psychologically that may limit other forms of
social, recreational, and leisure engagements, thus leading to
lower perception of environmental QoL.

Our third hypothesis confirmed that athletes who had higher
scores consistent with CD also reported higher depression scores.
Mental health is greatly influenced by one’s relative health status."
Athletes typically are subjected to a variety of physical and
psychological stressors such as competition, injuries, success,
expectations, and scholarships.” Being a CD patient alone increases

the likelihood of depression due to symptoms,* but additional
stressors from athletics can compound physical and mental wear
on the body.* Athletes in our sample who scored higher on the CSI
also reported greater physical and emotional challenges, thereby
confirming previous findings.”** With the close association
between mental health and physical performance, it is essential
that allied health care professionals work closely with athletes to
help improve mental and physical well-being via education,
training, recovery, and nutritional protocols.”

Our fourth and final hypothesis was also supported. Athletes
with symptoms consistent with CD also reported greater
perceived stress. Athletes may perceive stress differently from the
general population in that stress scores may be higher due to
increased physical demands, competition, and injuries.” People
with a chronic ailment such as CD also may experience greater
perceived stress than the general population due to the variety
of omnipresent physical and psychological challenges.'"*
Perceived stressors likely are compounded given the stress of
being a student-athlete and having CD and may lead to negative
health consequences. This finding demonstrates the diversity of
CD and speaks to the need to view such diseases with a broader
lens in health care and tailor health (nutritional) and training
programs with unique athlete needs in mind (see Figure 2).

Limitations

Our research is limited by its correlational nature, meaning that
we cannot infer causality. In the current study, we used a
convenience sample of athletes. The NCAA athletic population
consists of approximately 380,000 athletes, and it should be
noted that our sample represents only a small slice (<1%) of the
collegiate population, which was largely drawn from the
Midwest (48%) and Northeast (24%) regions. Additionally, a
greater limitation is that we used general population estimates
of CD when comparing with our sample. While athletes are
certainly a cross section of the general population, future
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Clinical Suspicion§

IgA tissue transglutaminase

Small Bowel
or Biopsy

IgA endomysial antibody test

Total serum IgA level IgA tissue transglutaminase or

(rule out selective IgA endomysial antibody test
deficiency)

All tests Either test Testing Outcomes
negative positive

Serology + and Histology —
* Review/repeat biopsy after 1-2 yrs
* Arrange follow-up

Serology + and Histology +
* Celiac disease confirmed

Diagnosis Small Bowel

. Serology — and Histology +
excluded Biopsy * Consider other causes

* If no cause, treat as celiac disease
* Consider HLA genotyping [lack of

DQ2, DQ8 make celiac disease

§ Patient not on a gluten-free diet unlikely]
- Algorithm based on World Gastroenterology Serology — and Histology -
Organization Practice Guidelines for Celiac Disease * Diagnosis excluded

Figure 2. Algorithm for clinical diagnosis of celiac disease.?®
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research may wish to compare NCAA athletes with a college
population. Athletes in our sample who had a diagnosis of CD
simply could have been coincidental. A form of selection bias
may have been present in this study, in that athletes come into
contact with health care providers and coaches more frequently
(eg, athletic trainers, dieticians) and therefore may be more
likely to be referred for assessment and screening, thereby
increasing possibility of a CD diagnosis. Also, athletes with CD
might have been more interested in participating in this study
because of the nature of the topic (ie, response bias).
Additionally, there may be regional dietary differences that can
influence the presentation of CD signs and symptoms. This
factor can influence what people consume and in what
quantities, thereby possibly masking (or exacerbating) CD
expression. We attempted to account for this by asking from
what region athletes hailed so as to note any oversampling from
a particular area (no meaningful differences were noted).
Research has confirmed that certain racial/ethnic groups may be
more predisposed (both genetically and environmentally) to
having CD (ie, Irish, Scandinavian, Italian).” To account for any
sample selection bias, we surveyed a general cross section of
athletes from various racial/ethnic backgrounds. Future research
may wish to draw from a more regionally, racially, and NCAA
level balanced sample. Also, we did not assess actual CD
diagnosis via clinical (ie, biopsy) or serological tests; rather, we
explored the relationship between athletes who scored higher
on a symptoms inventory to the known prevalence estimates in
the US population.36 We also asked directly whether a physician
made a formal diagnosis of CD. Because we did not assess CD
via clinical testing, our results were subject to self-report; we
caution that elevated rates may reflect this. Last, we were
interested in a specific population (ie, NCAA athletes); therefore,
our results may have underrepresented signs and symptoms of
CD being that athletes often are in good physical health versus
the general population,” thus possibly introducing a form of a
“healthy worker effect” and potentially masking the true extent
of CD symptoms in this population.

CONCLUSION

Athletes in our sample had nearly a 4 times greater likelihood of
being diagnosed with CD than the general population.
Additionally, athletes reported an 18 times greater likelihood of
having signs and symptoms consistent with CD. These physical
signs and symptoms also negatively affected athlete health-
related QoL, depression, and perceived stress, possibly
compromising athletic performance. These results can help
allied health care professionals leverage this information in
advocating for better awareness and coordinated, integrated
care of athletes with unique dietary needs as in the case of CD.
Our study provides new insight into the literature concerning
CD in that much of the scope and focus of CD studies pertain
to the general population. The latter has led to little or no
information on the prevalence of CD in athletes, particularly
NCAA athletes. This research helps to establish an emerging
epidemiology of CD signs and symptoms in NCAA athletes,

particularly physical issues and psychoemotional stresses, so as
to advance the standard of care (ie, physically, emotionally,
nutritionally). Allied health care professionals often are
perceptive of their athletes’ patterns and needs and are poised
to appropriately respond with better information and enhanced
awareness as to how CD may manifest in this population.
Ultimately, allied health care providers are essential links in
improving athletic QoL and performance while in competition
and across the lifespan.

Clinical Relevance

Describing and bringing attention to a commonly overlooked
disease was a primary goal of this study. Studies have noted an
average time to diagnosis for CD at approximately 8 to 11
years.”*" The main goals of an interdisciplinary health care team
are primary prevention and advancing athlete care and
performance.’ With proper awareness and surveillance, better
allocation of resources and access to services (eg, testing,
medical care, nutritional counseling, dietary options) is possible.
Ivarsson et al'”” noted that there are clear benefits to early
identification and treatment, particularly in terms of financial
return on investment. This may amount to less time lost to
disease/injury (morbidity), better use of medical resources, and
perhaps better athletic performance. Having better prevalence
estimates and awareness of CD, allied health care professionals
can play a crucial role in bridging the gap of athletes to
professionals who can assist in guiding them through managing
CD (Figure 2), truly a team-based, interdisciplinary approach, as
recently advocated by Ralphs and Piper.”’ Athletes may be
overlooked, as coaches and allied health care providers might
assume an inherent health bias. Athletes also may normalize
their pain and discomfort and “play through the pain.” Our
findings bring to light a condition that may affect athletes at
higher rates than once presumed; therefore, extra vigilance
should be taken when approaching gastrointestinal issues.
Moreover, discussing CD at conferences and as part of a
student’s professional preparation (eg, sports nutrition courses)
may help better identify a disease that presents with a high level
of diversity. Last, as CD can be successfully treated with a strict
GFD, earlier access to an interdisciplinary health care team may
help alleviate the distress of some athletes with CD.
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