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PEER-REVIEWED

SPORTS NUTRITION FOR STUDENTS WITH FOOD 
ALLERGIES & INTOLERANCES: NAVIGATING THE 
COMPLEXITIES

Abstract

Food allergies (FA) among children and adolescents are becoming more prevalent, particularly  in 
the U.S. A significant number of adverse food reactions occur at school. As nutrition resources, 

trainers and coaches must be aware of common FA issues as well as providing dietary guidance 
that will do no harm. For physical education teachers, a curriculum-based approach like Health Op-
timizing Physical Education may help to increase FA awareness and serve as a potential resource 
for those with FA. This paper will discuss general dietary recommendations for school-aged chil-
dren, the differences between FA and food intolerances, as well as important considerations when 
providing dietary guidance to those with FA. Additional resources are also provided.   
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PE programs that incorporate physical activities and promote attitudes that foster 
an environment of mutual respect for each individual can further develop a positive 
climate for student engagement.

“A need has been identified to educate health 
professionals and the public regarding the prevalence 
of food allergies as well as foods that are most likely 
to trigger food allergies.”  
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Proper nutrition is crucial for any form of 
physical activity and optimizing athletic 
performance. Fitness trainers and coach-
es, in particular, often serve as nutrition 

resources for their athletes (Torres-McGehee et 
al., 2012). It is estimated that as many as 79% of 
fitness professionals provide nutrition advice to 
their clients (Skopinceva, 2017). Given this, along 
with the relatively recent increase in food aller-
gies (FA) particularly among children, it is impera-
tive that coaches and fitness trainers are familiar 
with the epidemiology of and treatments for FA. 
In addition, it is important that schools create 
critical consumers by providing quality health 
and physical education. For physical educa-
tion teachers, a curriculum-based approach like 
Health Optimizing Physical Education may help 
to create these knowledgeable consumers (Met-
zler et al., 2013a; Metzler et al., 2013b).

It is estimated that every 3 minutes, an individ-
ual is sent to the emergency room because of 

a FA (Clark et al., 2011). The Centers for Disease 
Control and Prevention (CDC) has estimated that 
the incidence of FA in those under 18 years of age 
has increased by 50% between 1997-2011 (Jack-
son et al., 2013). This spike in food allergies, par-
ticularly among children and adolescents, is con-
sidered by some an epidemic (Feng & Kim, 2019; 
Gupta et al., 2013). It has been estimated that be-
tween 16%-18% of food allergy reactions happen 
at school (Sicherer & Mahr, 2010) and more than 
10% of schools of reported at least one case of 
anaphylaxis (Nowak-Wegrzyn, et al., 2001; Si-
cherer et al., 2001; White et al., 2015). 

Several theories have been proposed for this 
increase in FA prevalence, but no consensus 

has been reached. Currently, approximately >300 
million individuals experience a form of FA world-
wide, of which approximately 15 million are in 
the U.S. Among U.S. patients, approximately 6% 

are children/adolescents (5-17 years) however, 
this estimate includes those that self-diagnose 
(Messina & Venter, 2020). FA may significantly re-
duce quality of life among both children and their 
caregivers (Gupta et al., 2013). Specifically, those 
with food allergies may be more likely to be bul-
lied, depressed, experience anxiety or even post-
traumatic stress syndrome (PTSS) (Feng & Kim, 
2019). In fact, it has been estimated that only 
4% of teachers reported first-hand knowledge 
of bullying among students with FA, despite the 
fact that 45.4% reported being bullied because 
of their FA (Rajan & Laubach, 2013). A need has 
been identified to educate health professionals 
and the public regarding the prevalence of FA as 
well as foods that are most likely to trigger a FA. 
Therefore, instructors need to be aware of these 
issues and serve as potential resources to their 
students and their families.

Food Allergies vs. Food Intolerances/Sensitivites

A food is defined as any substance intended for 
human consumption, regardless of the amount 
of processing (Boyce et al., 2011). However, other 
substances that may be ingested, either directly 
or indirectly, such as pharmaceuticals, cosmet-
ics, and tobacco products are not considered 
foods.

Food Allergies. The origins of food allergies are 
largely unknown. Some have theorized that 

genetic susceptibility (particularly, the filament-
aggregating protein, or filaggrin gene) in combi-
nation with early exposures to specific foods and 
antibiotics may contribute to the development 
of FA particularly in children (Collins, 2016; Tezza 
et al., 2013). Correlations between comorbidities 
and FA do exist (Boyce et al., 2011). For example, 
children with asthma or a history of recurring ear 
infections may be more likely to suffer from FA 
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(Boyce et al., 2011; Garg et al., 2014). However, 
what is known is the FA response involves the 
activation of the immune system and, specifi-
cally, IgE antibodies (Shils & Shike, 2006). Food 
allergens (which are typically naturally occurring 
proteins or chemical haptens found in the of-
fending foods) trigger the production of IgE an-
tibodies in those that are susceptible along with 
the rapid onset of FA signs and symptoms (Boyce 
et al., 2011; Messina & Venter, 2020; Shils & Shike, 
2006). IgE antibodies then sensitize white blood 
cells, particularly mast cells and basophils (Shils 
& Shike, 2006). Upon re-exposure to the allergen, 
these sensitized cells release histamine, prosta-
glandins, and leukotrienes that stimulate the im-
mune system cascade. The IgE-mediated onset 
of symptoms may include one or more of these 
systems: gastric (vomiting, diarrhea, cramping), 
dermal (hives, itching, eczema), respira-
tory (difficulty breathing, wheez-
ing), and oral (tingling, itching). 
Food-induced anaphylaxis 
is the result of the failure 
of multiple organ sys-
tems likely due to the 
chemical mediators 
released by mast cells 
and basophils (Boyce 
et al., 2011). The se-
verity of symptoms is 
based on two factors: 
i) sensitivity of the in-
dividual, and ii) amount 
of food ingested. There-
fore, a highly sensitive 
individual that consumes 
a large serving of the offend-
ing food(s) will likely have more 
severe symptoms. Of note, those that 
experience respiratory symptoms after exposure 
are more likely to suffer from anaphylaxis.

Food Intolerances/Sensitivities. Food intoler-
ances, such as lactose intolerance, do not in-

volve an IgE-mediated immune response (Mes-
sina & Venter, 2020; Shils & Shike, 2006). Rather, 
food intolerances are often caused by defects in 
gastrointestinal enzymes and trigger an IgG- or 
IgA-mediated response (Ortolani & Pastorello, 
2006). IgG and IgA antibodies are the most prev-
alent in the body and are often the body’s first 
line of defense against foreign pathogens (Woof 
& Kerr, 2005). While these responses involve dif-

ferent immunoglobulins, symptoms of food intol-
erance may be similar to those presented during a 
FA. As opposed to triggering the immune cascade, 
these symptoms tend to be less severe and there 
is virtually no risk of anaphylaxis (“Food Allergy”, 
2021). 

Common Sources of Food Allergies. There are 
eight common foods that trigger over 90% 

of allergic reactions in those sensitized (Boyce et 
al., 2011; Shils & Shike, 2006). These include (listed 
in order from highest to lowest prevalence): i) all 
species of shellfish, ii) milk, iii) peanuts, iv) tree 
nuts, including almonds, walnuts, pecans, ca-
shews, Brazil nuts, macadamias, pistachios, ha-
zelnuts, hickory nuts, chestnuts, and pine nuts, v) 
eggs (yolks and whites) of all avian species, vi) all 
species of fish, vii) wheat, viii) soy, and ix) sesame 

(Gupta et al., 2013; Gupta et al., 2019; Shils 
& Shike, 2006; Warren et al., 2019). 

Of these, the most common 
FA in children are peanuts, 

milk, shellfish, and tree 
nuts (Gupta et al., 2018). 

Among adults, the most 
prevalent FA are shell-
fish, milk, peanuts, and 
tree nuts (Gupta et al., 
2019).

Some milks, such 
as goat milk, may 

be less allergenic when 
compared to cow’s milk 

(Roncada et al., 2002). 
However, if a milk allergy 

has been reported, it is rec-
ommended that the individual 

abstain from consuming all animal-
derived milks. Regarding tree nuts, coconuts, kola 
nuts and shea nuts are rarely allergenic (Shils & 
Shike, 2006).

Approximately 40% of children with a diag-
nosed FA are allergic to multiple foods (Gupta 

et al., 2018). Fortunately, many children will out-
grow their food allergies over time (Boyce et al., 
2011). Many children will be able tolerate eggs, soy, 
milk and wheat by the time they reach adulthood. 
However, allergies to tree nuts tend to persist.

Most allergenic foods are rich protein sources. 
Protein is a necessary component of a nutri-

“Approximately 
40% of children 

with a diagnosed food 
allergy are allergic to 

multiple foods”...
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tious diet and is important for optimal growth 
and cellular repair. The Dietary Guidelines for 
Americans 2015-2020 state that school-aged 
children and adolescents require approximate-
ly 19-52 grams of protein each day (Medicine, 
2006). Given that common allergens are food-
based proteins, children and adolescents with FA 
may avoid many common sources of dietary pro-
tein. As a result, many may not meet these rec-
ommendations. In fact, growth impairment and 
macro- and micronutrient deficiencies are quite 
prevalent in children with FA (Mehta et al., 2013). 
Additionally,  children with FA may be smaller for 
their age when compared to their counterparts 
(Flammarion et al., 2011).  

Food Allergy Diagnosis. Given there is no cure 
or treatments for FA, identification of offend-

ing foods and their avoidance is of utmost impor-
tance (Boyce et al., 2011). An individual’s health-
care provider (ideally a clinician that specializes 
in food allergies) should determine which allergy 
tests are most appropriate. The most valid and 
reliable methods for FA testing include skin-prick 
tests and food elimination diets (Niggemann & 
Beyer, 2007). Typically, both are used in combina-
tion to determine those foods that are most like-
ly to lead to allergic reactions. A food elimination 
diet requires the removal of one or a few specific 
foods and monitoring onset of specific signs and 
symptoms after the reintroduction of foods one 
at a time (Boyce et al., 2011). Double-blind pla-
cebo-controlled food challenges are considered 
the gold standard for diagnosing FA. However, 
others have reported issues with both of these 
methods, particularly given that cross-contam-
ination may occur as well as issues of dietary 
compliance (Niggemann & Beyer, 2007). Skin 
prick tests may also be used to determine which 
foods are allergenic, but this needs to be used in 
combination with elimination diets and oral food 
challenges (Boyce et al., 2011). Diagnostic blood 
tests are not considered to be reliable or valid 
due to their high false-positive rates (Boyce et al., 
2011). FA blood tests are testing food-specific IgE 
antibodies present in the body, however, there is 
an estimated 50-60% false positivity rate which 
may be the result of undigested food proteins or 
food proteins with similar molecular structures 
(“Blood Tests”, 2021).

Providing Guidance to Those with Food Allergies

As nutrition resources, trainers and coaches 
must be aware of the common FA issues as 

well as providing dietary guidance that will do no 
harm. Therefore, complete avoidance of foods 
that are known to trigger an allergic response is 
critical. Similarly, some oils may not be allergenic 
based on the methods of processing. Whereas, 
others may continue to be highly allergenic. 
The quantity of food protein removed during 
processing may be the most important factor. 
Navigating these intricacies while providing 
dietary guidance can be complicated and 
contradictory at times. However, there are some 
important considerations that will likely apply 
to all, regardless of the specific FA they may 
experience: 

• Nutrition guidance must always involve the 
parent(s) or caregiver(s). Fear reduction and 
improving self-efficacy may be worthwhile 
discussions. (Collins, 2016)

• Managing food allergies should incorporate 
a comprehensive approach that includes 
prevention, caution, and preparation for 
a reaction. (Collins, 2016) If a student has 
been identified with a true FA, coaches may 
need to discourage all student athletes from 
bringing the suspect food(s) to practice, 
games, the locker room, and other team 
gatherings to avoid exposure and potential 
reaction.

• Food allergies are considered a disability and 
reasonable accommodations must be made. 
(Collins, 2016)

• Those with food allergies should have an 
Emergency Anaphylaxis Plan. (Collins, 2016)

• Encourage careful reading of Nutrition Facts 
Labels. Depending on the severity of the FA, 
trace amounts of the allergen may trigger a 
reaction. Therefore, it is wise to look care-
fully at the ingredients listed. Ingredients are 
listed in order by weight, such that the first 
ingredient listed is what the product con-
tains most of by weight.

• Do not rely on packaging statements such as, 
“may contain”, “does not contain”, “made in 
a facility that processes”. The Food Allergen 
Labeling and Consumer Protection Act (FAL-
CPA) does not validate the accuracy of these 
claims. These claims are provided voluntarily 
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(i.e., Formula 409®) appear to be more effective. 
If cross-contamination is a recurring issue, sepa-
rate food storage and food preparation spaces 
for use by those with FA may be needed. (Collins, 
2016).

Fitness trainers and coaches often serve as nu-
trition resources for their athletes. Given this, 

along with the relatively recent increase in FA par-
ticularly among children and adolescents, train-
ers and coaches can better serve clients and stu-
dents by providing accurate nutrition education 
while supporting their self-efficacy and overall 
quality of life. In addition, schools provide an im-
portant role in preparing both athletes and non-
athletes in proper physical activity and nutrition 
practices through health and physical education. 
A curriculum model that is well outlined, such 
as Health Optimizing Physical Education that 
encourages collaboration among teachers (ex. 
physical education and health) and experts (ex. 
teachers, local and state health agencies, coach-
es, dietitcians, etc.) may be beneficial to create 
critical consumers during school age and beyond 
(Metzler et al., 2013a; Metzler et al., 2013b). 

by the manufacturer (Boyce et al., 2011)
• Encourage the client or student to speak to 

their doctor about whether it is safe to con-
sume specific oils, particularly those made 
from foods that are allergenic. Some are safe 
to consume, whereas others may trigger 
potentially life-threatening reactions (Hefle, 
& Taylor, 1999; Crevel et al., 2000; Hoffman, & 
Collins-Williams, 1994; Taylor et al., 1981; Bush 
et al., 1985). 

To avoid cross-contamination between allergen-
ic and non-allergenic foods, proper hand wash-

ing after contact with allergenic foods is important. 
Soap and running water appear to be most effec-
tive. Hand sanitizers may not be as effective and 
therefore are not recommended. When cleaning 
commonly used food preparation surfaces (coun-
tertops, sinks, cutting boards, etc.), cleaning sprays 
and sanitizing wipes appear to be most effective. 
(Perry et al., 2004). However, it should be noted 
that in order to be most effective, cleaning wipes 
should contain a commercial cleaning detergent 
such as Clorox® or Lysol® (Perry et al., 2004). Addi-
tionally, cleaning sprays that contain detergents 
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Additional Resources

• Center for Disease Control and Prevention 
Voluntary Guidelines for the Management of 
Food Allergies in Schools and Early Childhood 
Education

• Food Allergy Management and Education by 
St. Louis Children’s Hospital

• Food Allergy & Anaphylaxis Connection 
Team’s Food Allergy School Curricula Pro-
grams: http://www.foodallergyawareness.
org/education/school_curricula_ program-2/
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