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ABSTRACT
Objectives: Celiac disease (CeD), an autoimmune disorder triggered by gluten
ingestion, induces intestinal inflammation and varied symptoms. Treatment
entails a strict gluten‐free diet (GFD), posing challenges for students, espe-
cially in schools with limited food choices. Nonadherence worsens symptoms,
yet research on CeD's impact on students is scarce.
Methods: The CeliacKIDS study, conducted across 11 United States aca-
demic medical centers, evaluated gluten exposure risk in pediatric CeD
patients via a cross‐sectional survey from August 2020 to August 2021.
Participants recruited from treating institutions were approved by respective
Institutional Review Boards.
Results: One hundred and sixty children aged 5–18 (65% female, 34% male,
1% other) participated. Only 12% had GF food options at school, 31% brought
their own for celebrations, and 41% lacked gluten free (GF) snacks after
school. Thirty‐six percent lacked a 504 plan, with 5% misinformed. Hand
hygiene concerns included 24% using sanitizer and 10% rarely washing hands
before eating. Sixty‐two percent disclosed CeD, 35% when prompted, and 3%
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refused, mainly 13‐year‐old males. Two percent hesitated to request GF
options, and 2% consumed potentially gluten‐containing food from friends.
Conclusion: Many US schools provide GF accommodations under the Amer-
icans with Disabilities Act (ADA) but lack national standards. Diverse GF options
and education on GF‐safe practices are crucial for GFD adherence. Discrep-
ancies in parent–child perceptions emphasize the need for better communica-
tion. Adolescents, particularly females aged 12–13 with 2+ years on a GF diet,
face higher risks. Transparent family–school communication is vital for optimizing
the school experience and ensuring GFD adherence. Comprehensive nation-
wide school training is essential for celiac patients' well‐being.

1 | INTRODUCTION

Celiac disease (CeD) is a chronic autoimmune dis-
ease triggered by the ingestion of gluten (the major
storage protein in wheat, barley, and rye) in geneti-
cally predisposed individuals, resulting in small
intestine inflammation and a wide range of gastro-
intestinal and extra‐intestinal manifestations.1 Cur-
rently, a strict lifelong gluten‐free diet (GFD) is the
only treatment for CeD. For students, maintaining this
diet can be challenging, especially when school food
options are limited, and deviations from the GFD can
worsen symptoms and lower quality of life.

Under the Americans with Disabilities Act (ADA),
CeD is recognized as a disability as it significantly
impacts major life activities such as eating and diges-
tion. Consequently, individuals with CeD are entitled to
reasonable accommodations in schools, workplaces,
and public spaces to ensure equal opportunities. A 504
Plan outlines necessary accommodations for students
with disabilities, including those with CeD, addressing
issues like the availability of gluten‐free (GF) options in
cafeterias and at school events.2

There is limited research on the experiences of
students with CeD and how these affect their adher-
ence to the GFD. Our cross‐sectional survey study
aims to assess the availability of GF foods, adherence
to the GFD, and support resources for elementary and
secondary students with CeD during the school day.

2 | METHODS

This study utilized a cross‐sectional survey distributed
across 11 US academic medical centers (Boston, MA;
Washington, DC; Aurora, CO; Rochester, MN; Chi-
cago, IL; Philadelphia, PA; Seattle, WA; Cincinnati, OH;
Columbus, OH; and Palo Alto, CA) to families partici-
pating in the CeliacKIDS study, which evaluates the
risk of gluten exposure in pediatric patients with CeD.
Surveys were collected from August 2020 to August
2021. Participants were included if they had a confirmed
diagnosis of CeD, with 88% diagnosed through biopsy,
5.7% meeting the European Society for Pediatric

Gastroenterology Hepatology and Nutrition (ESPGHAN)
criteria, and 6.3% diagnosed at the physician's discre-
tion without biopsy or ESPGHAN criteria. Exclusion
criteria included insufficient English proficiency, reliance
on commercial GF formulas as the primary nutrition
source, and any determination by the investigators that
participation was inappropriate. The survey questions
were crafted using simplified language for better read-
ability (Supplemental Material 1). Children over 8 were
instructed to complete the survey independently,
while parents could assist children under 8. Participants
were recruited via email or conventional mail from their
treating institutions. Data analysis included descriptive

What Is Known?

• The only current treatment for patients diag-
nosed with celiac disease is strict adherence
to a gluten‐free diet (GFD).

• Strict adherence to a GFD poses many social
challenges at school.

• Variable availability of gluten‐free food
options in schools and student mealtime
behaviors increase their risks of gluten ex-
posure, creating the potential for negative
medical outcomes.

What Is New?

• Continued adherence to the GFD is relatively
high among elementary and secondary
school students.

• There is substantial diversity and inconsis-
tencies in what gluten free (GF) offerings,
supports, and practices are present in public
and private schools across the United States.

• Improved parent and child communication
surrounding safe GF practices at school,
greater availability and diversity of GF options
at schools, as well as support resources for
students are needed in public and private
schools across the United States.
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statistics, qualitative feedback, and the calculation of
discordance rates by comparing children's and parents'
responses to each question, analyzed using a paired
Wilcoxon signed‐rank test with R (version 4.3.3).

2.1 | Ethics statement

This study received approvals from the Institutional
Review Boards at Stanford University, Mayo Clinic,
Seattle Children's Hospital, Cincinnati Children's
Hospital, Children's National Hospital, Children's
Colorado, University of Chicago Medicine, Children's
Hospital of Philadelphia, Boston Children's Hospital,
Nationwide Children's Hospital, and Mass General
Hospital for Children. Since the participants in this
study were minors, their guardians provided consent
for their participation.

3 | RESULTS

One hundred and sixty‐three elementary, middle, and
high school aged children (18 years and younger) and
their parents completed a survey developed by the
study team. Mean age was 11.5 years (range 5–18),
corresponding to 6th grade. One hundred and six
children classified themselves as female (65%), 55
male (34%) and 2 (1%) other. Sixty‐seven (41%) chil-
dren had been on a GFD for over 5 years, 86 (53%) for
1–4 years, and the remaining 10 (6%) for a period of
less than 1 year. Although a free‐text question indi-
cated that children attended a mix of private and public
schools, the specific breakdown was not assessed, nor
was specific grade level (Table 1).

3.1 | Availability of GF food in
school (N = 160)

One hundred and twenty‐five (78%) students reported
taking their own GF food to school, while only 12 (8%)
ate GF food prepared in the school cafeteria. The
remaining 14% ate a combination of GF food from
home and school. Six percent of child and parental
responses were discordant (p = 0.11).

3.2 | School GF food offerings (N = 75)

Nineteen students (12%) reported that their school of-
fered GF foods; 18 (11%) stated food was prepared in a
shared kitchen with trained cooks to prevent cross‐
contact; 16 (10%) mentioned prepackaged GF products;
12 (7%) indicated the school provided an advance menu
with GF options for review; and 4 (2%) noted a buffet‐
style meal with labeled GF items. Two children (1%) said

their school had no GF offerings, and 1 (0.06%) reported
not eating at school. Three students (2%) were home-
schooled due to repeated gluten exposures. There was
a 6% discordance in responses between children and
parents (p = 0.74).

3.3 | School celebrations (N = 160)

Participants could select multiple responses. Sixty‐four
students (39%) indicated a “no food” policy for cele-
brations; 50 (31%) were asked to bring their own GF

TABLE 1 Patient demographics.

Demographics N = 163 (%)

Age (years)

0–5 1 (1)

6–10 69 (42)

11–15 74 (45)

16–20 19 (12)

Sex

Female 106 (65)

Male 55 (34)

Other 2 (1)

Duration on the diet

Not on the diet 0 (0)

Less than 1 month 0 (0)

1–3 months 1 (1)

4–6 months 0 (0)

7–12 months 8 (5)

1–4 years 86 (52)

5+ years 67 (41)

No response 1 (1)

Hospital location

Boston, MA 38 (23)

Chicago, IL 14 (9)

Washington, DC 5 (3)

Philadelphia, PA 20 (12)

Cincinnati, OH 16 (10)

Aurora, CO 27 (17)

Rochester, MN 18 (11)

Columbus, OH 7 (4)

Seattle, WA 11 (7)

Palo Alto, CA 7 (4)
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items; 27 (17%) reported that the school provided a GF
option for everyone; 31 (19%) noted a reserve of GF
items for students; 6 (4%) stated that all snacks for
class must be GF; and 26 (16%) were unsure of the
policy. There was a 42% discordance between child
and parental responses (p = 0.47) (Figure 1).

3.4 | After school activities (N = 116)

Forty‐eight students (41%) reported no GF snacks
available at after‐school activities, while 32 (28%) said
GF snacks were available. Sixteen students (14%)
indicated that GF snacks were supposed to be availa-
ble but often were not, and 20 (17%) were unsure of the
options. There was a 37% discordance between child
and parental responses (p = 0.14).

3.5 | 504 plans (N = 152)

Seventy students (46%) reported having a 504 plan
for their CeD, while 55 (36%) did not. Ten students
(7%) were in the process of establishing a 504 plan, 8
(5%) were informed that a plan was unnecessary,
and 2 (1%) were unclear about the school's 504
policy. Additionally, five students (3%) mentioned
having informal accommodations, and two (1%) had
individualized education plans. There was a 22%

discordance between child and parental responses
(p = 0.34) (Figure 2).

3.6 | Advocacy in the school
environment (N = 162)

One hundred and one children (62%) indicated they
will voluntarily announce their need for GF options
at school, while 57 (35%) said they will do so only
if asked. Four children (2%) responded that they
would not announce their need for GF options, even
when asked. There was an 11% discordance
between child and parental responses (p = 0.38)
(Figure S1).

F IGURE 1 Gluten free food offerings at school celebrations.

F IGURE 2 Variability of 504 plans at school.
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3.7 | Purchased food items at
school (N = 161)

Sixty‐two children (39%) never purchased food at
school. Among those who did, 78 (48%) exclusively
bought GF items; six (4%) purchased GF items “much
of the time,” six (4%) “some of the time,” five (3%) “a
little of the time,” and four (2%) “none of the time.”
There was an 18% discordance between child and
parental responses (p = 0.19).

3.8 | Sharing food (N = 162)

Eighty children (49%) stated they will never share a
friend's food at school, while 78 (48%) will share only
when they are certain it is GF. Four children (2%) said
they would share even if unsure about GF status. This
group consisted of 75% males, with a mean age of
13 years and an average of 4 years on the GFD. There
was a 17% discordance between child and parental
responses (p = 0.19).

3.9 | Premeal hand hygiene (N = 160)

Eighty‐seven children (54%) always wash their hands
with soap and water before eating at school, while 23
(14%) consistently use hand sanitizer or wet wipes.
Eighteen children (11%) sometimes use soap and
water, and 16 (10%) sometimes use hand sanitizer or
wet wipes. Another 16 children (10%) often do not

wash their hands before eating. This last group com-
prised 56% females, with a mean age of 13 years and
an average of 3 years on the GFD. There was a 59%
discordance between child and parental responses
(p = 0.15) (Figure 3).

3.10 | Hand hygiene following art
supply use (N = 155)

Ninety‐one children (59%) always wash their hands
with soap and water after using art supplies, while two
(1%) use hand sanitizer or wet wipes. Twenty‐one
children (14%) sometimes use soap and water, and
five (3%) sometimes use hand sanitizer or wet wipes.
Thirteen children (8%) often do not wash their hands.
Additionally, 20 (13%) attend schools that only use GF
art supplies, two (1%) bring their own GF supplies,
and one (0.6%) leaves the classroom during art les-
sons involving gluten‐containing products. The group
of 13 students who often do not wash their hands
consisted of 62% females, with a mean age of
12 years and an average of 3 years on the GFD. There
was a 48% discordance between child and parental
responses (p = 0.14).

3.11 | Gluten exposures at school:
Intentional or accidental (N = 142)

Ninety‐two children (65%) reported never consum-
ing gluten at school, while 29 (20%) consume gluten

F IGURE 3 Premeal hand hygiene practices at school.
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“a little of the time,” and 18 (13%) “some of the time.”
Two children (1%) reported consuming gluten “much
of the time,” and 1 (0.7%) “all of the time.” The last
two categories consisted entirely of females, with a
mean age of 12 years and an average of 2 years on
the GFD. There was a 27% discordance between
child and parental responses (p = 0.10).

4 | DISCUSSION

Our descriptive study highlights the challenges faced
by students with CeD in elementary and secondary
education regarding the availability of GF foods, limited
school support, high rates of risky behaviors, and
intentional gluten consumption.

Findings indicate that only 12% of participants
attended schools offering GF foods, 31% had to provide
their own GF items for class celebrations, and 41% re-
ported a lack of GF snacks at after‐school activities.
Additionally, 36% did not have a 504 Plan, with 5%
mistakenly believing it wasn't necessary. Concerning
hand hygiene practices were observed, as 24% relied
on hand sanitizer instead of handwashing, and 10%
rarely washed their hands before eating, increasing their
risk of gluten exposure. While 62% felt comfortable
disclosing their CeD diagnosis at school, 35% would
share it only when prompted, and 2% refused to dis-
close. Alarmingly, 2% hesitated to request GF options,
and 2% admitted to consuming potentially gluten‐
containing foods provided by friends, with intentional
gluten consumption reported by 20% occasionally and
1% consistently.

Despite the GFD being the only current treatment
for CeD, its adherence can disrupt social interactions
and necessitate coping strategies as students learn to
manage their condition. Numerous studies highlight the
burden of a GFD on school‐age children, linking it to
higher rates of depression, anxiety, social withdrawal,
and feelings of isolation.3–5 Our findings are concern-
ing, as existing laws meant to protect students with
CeD and support their GFD adherence in schools are
not being implemented in accordance with federal
requirements.

CeD is considered a disability under the ADA and
Section 504 of the Rehabilitation Act of 1973. These
regulations state that individuals with physical or
mental impairments substantially limiting major life
activities are covered, including activities such as eat-
ing and digestion.6 The US Department of Justice has
also confirmed that ADA compliance requires providing
accessible food options for individuals with dietary
restrictions.

In 2019, the Celiac Disease Foundation led a
national initiative to develop the first recommendations
for managing CeD in educational settings. These
guidelines resulted from consensus meetings with

representatives from 12 pediatric hospitals, national
education organizations, school food service providers,
public and private school administrators, and parents
and children with CeD. Available at http://school.celiac.
org, the recommendations offer crucial information for
students, school administrators, nurses, and food ser-
vice providers. They include the latest research to
help schools implement safe practices, such as using
gluten‐containing materials, substitution lists, and
advice for home economics classes. The guide-
lines also address creating a 504 plan, providing
CeD educational materials, increasing awareness of
gluten exposure prevention, and enhancing commu-
nication between families and schools. Additional
topics include safely using school supplies that may
contain gluten and managing field trips, class cele-
brations, sports events, dances, catered activities,
and other extracurriculars.7

Our study found that many public and private ele-
mentary and secondary schools in the United States
provide some GF accommodations to comply with the
ADA, but these accommodations are not standardized
nationwide. There is a crucial need for increased
availability and variety of GF options, as well as en-
hanced education on GF‐safe practices (e.g., prevent-
ing cross‐contact) to ensure consistent adherence to
the GFD.

A notable finding was the discrepancy between
children's and parents' perceptions of school GF
practices. In several areas, parents reported more
positive views than their children. For example, 5%
more parents than children indicated that schools pro-
vided GF options for celebrations, 4% believed there
was a plan for GF snacks at after‐school activities, and
6% thought their child freely shared their CeD diagno-
sis at school more than the children reported. However,
these differences were not statistically significant.

Some surprising discrepancies arose regarding
handwashing practices and gluten consumption. While
only 3% of parents believed their child did not wash
hands before eating at school, 10% of children ad-
mitted they did not. Again, these differences were not
statistically significant. Additionally, nearly a quarter of
children (24%) reported using hand sanitizer before
eating at school, suggesting a lack of awareness about
effective gluten prevention practices, as hand sanitizer
does not remove gluten from hands.8

Encouragingly, most students (63%) reported
washing their hands with soap and water before eating,
surpassing parental estimates (52%). However, there
were concerning discrepancies regarding gluten ex-
posure: 4% more parents than children believed their
child was never exposed to gluten. This gap may
be due to children's reluctance to disclose gluten
consumption for fear of negative consequences. Addi-
tionally, 2% of children admitted to frequent gluten
consumption, a response not echoed by parents. This
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may underestimate the issue in the general population
since our participants were recruited from large aca-
demic hospitals with specialized celiac centers and
multidisciplinary teams. Despite these discrepancies,
none were statistically significant.

Our study found that female students aged 12–13
who had been following a GF diet for over 2 years
faced the highest risk of unsafe GF behaviors. This
may be attributed to developmental factors, as ado-
lescents in this age group typically seek more inde-
pendence, making it harder to consistently adhere to
safe GF practices while navigating social pressures to
fit in. Additionally, transitions to middle school or other
educational changes could create new challenges in
accessing GF options and managing dietary needs in
unfamiliar settings. Further research on the specific
obstacles faced by this demographic can help develop
targeted interventions and support strategies.

Our study reveals that while elementary and
secondary schools may offer GF options for students
with CeD, there often exists a lack of experience and
understanding regarding their specific needs. Both
the quantitative and qualitative data—gathered from
participants' thoughtful responses to open‐ended
questions (Supplemental Material 2)—offer valuable
insights for families and schools on how to enhance
the educational experience for these students.
Furthermore, the findings underscore existing gaps
and suggest next steps for improving the dissemi-
nation of national recommendations that may not yet
be fully utilized.

Our study shows that although elementary and
secondary schools may provide GF options for stu-
dents with CeD, there is often a lack of understanding
of their specific needs. The quantitative and qualitative
data, including participants' responses to open‐ended
questions, provide valuable insights for families and
schools on how to improve the educational experience
for these students. Additionally, the findings highlight
existing gaps and recommend steps to better dissem-
inate national guidelines that may not be fully utilized.

While this study provides valuable insights into the
challenges faced by students with CeD in schools,
several limitations must be acknowledged. First, the
small sample size and absence of a control group limit
the generalizability of our findings, despite data being
collected from various US school settings. Future
research should include larger, more diverse partici-
pant pools to better understand GFD adherence in
elementary and secondary schools. Second, the use of
a nonstandardized survey restricts the conclusions that
can be drawn. Future studies should employ validated
survey instruments and qualitative methods to improve
data collection reliability. Third, the lack of information
on whether children attended public or private schools
limits our understanding of safe GF practices, hindering
targeted interventions in specific educational contexts.

Lastly, self‐selection bias may affect our study design,
as responders and nonresponders may have signifi-
cantly different experiences.

Ensuring adherence to a GFD and cultivating safe
habits will require significant collaboration among var-
ious stakeholders. Future research should focus on
mixed‐method approaches, including validated surveys
and qualitative interviews or focus groups, to provide
data that informs public and private elementary and
secondary schools on effectively supporting students
with CeD and capturing the diverse experiences of
students, parents, and educators. Additionally, there is
a pressing need for ongoing community‐based partici-
patory research that involves stakeholders such as
school superintendents, parents, children, teachers,
and healthcare professionals. Collaborating with these
groups can facilitate the codesign and implementation
of interventions that promote GFD adherence and
support students with CeD, ultimately enhancing their
academic success and quality of life.

5 | CONCLUSION

This cross‐sectional survey study identified factors in-
fluencing the experiences of elementary and secondary
school students with CeD, along with the challenges
and strategies they employ to maintain adherence to a
GFD. Our findings provide valuable insights to en-
hance the success, quality of care, and GFD adher-
ence among these students. Future research should
include a larger sample of CeD patients to improve
statistical power and allow for causal inferences on
factors affecting GFD adherence. Including comparison
groups of similarly aged students without CeD will also
strengthen the validity of these findings and help
identify the unique challenges faced by students with
CeD. Moreover, adopting mixed‐method approaches
and community‐based participatory strategies will
highlight the perspectives of those directly impacted by
CeD. Collaborating with stakeholders will allow re-
searchers to create evidence‐based interventions
tailored to the specific needs of students with CeD,
ultimately supporting their academic success and
quality of life.
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