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GASTROINTESTINAL HEALTH

The Gastrointestinal system is one of
the gatekeepers to overall health:

= Energy and fluid intake and uptake

= Macronutrient digestion and
absorption

= Micronutrient digestion and
absorption

= Barrier to pathogens and bacteria

= Beneficial microbiota

Camilleri M, Madsen K, Spiller R, et. al. Neurogastroent motil. 2012;24(6):503-512

Schenk M & Mueller C. Best Pract Res Clin Gastroent. 2008;22(3):391-409


Presenter
Presentation Notes
The role that we primarily think about with the GI tract is the efficient transport of nutrients throughout the GI tract. Digestion and absorption occurs throughout and is critical to the absorption of the nutrients that the body needs to survive. The GI tract is even more sophisticated than just digestion and absorption though. The epithelial barrier also restricts access of certain larger molecules including pathogens and bacteria. A strong epithelial barrier is critical to preventing these from entering the bloodstream. For individuals with food allergies, the epithelial barrier can become compromised due to the immune response to the allergen causing food.
The GI tract, primarily in the large intestine, also has a balance of bacteria that can play a role in overall health and well as digestion of certain macronutrients that progress to the large intestine without being digested and absorbed in the previous portions of the GI tract

*image purchased from istock*


NUTRIENT TRANSPORT
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Presenter
Presentation Notes
All components of the GI tract, from mouth to anus, and several supporting organs (pancreas, gallbladder, liver) are involved in the complex process of digestion and absorption of nutrients. The next few slides will cover the basics of where different macronutrients and micronutrients are digested and absorbed.

*image purchased from istock*


DIGESTION

Digestion — Throughout the Gl tract Chemical/Enzymatic

. Chemical reactions to make food smaller:
Mechanical y .

* Enzymes specific to certain
Physical movement to make food macronutrients (e.g. salivary and
smaller: pancreatic amylase to digest starches).
* Chewing * Changes in pH at various points in
. . _ digestion activates enzymes (e.g.

* Peristaltic contractions gastric acid release in stomach

converts inactive Pepsinogen to active
enzyme Pepsin).

Sport Nutrition 3rd Ed. Jeukendrup & Gleeson, Human Kinetics.


Presenter
Presentation Notes
Release of enzymes in inactive forms is important to prevent autodigestion of organs when there isn’t food present to digest.

Reference: Patricia JJ, Dhamoon AS. Physiology, Digestion. [Updated 2019 Jul 7]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2020 Jan


ABSORPTION: SMALL INETESTINE

Principal function is to breakdown food
and absorb fluid, macro- and
micronutrients.

_ . Intestinal
Intestinal villi villi

Fingerlike projections called villi, \
covered with microvilli, increase the R o *) Q .
i |

surface area of the small intestine to Mucoss - i.\, r
facilitate absorption of nutrients. 3

Moves non-digestible or non-absorbed S:Abmuclos_a {
components through to the large uscularis |
intestine.

Parts: Duodenum, Jejunum, lleum

Sport Nutrition 3rd Ed. Jeukendrup & Gleeson, Human Kinetics.
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Presentation Notes
Reference: Collins JT, Nguyen A, Badireddy M. Anatomy, Abdomen and Pelvis, Small Intestine. [Updated 2020 May 17]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2020 Jan-


ABSORPTION: LARGE INTESTINE

Transverse colon

Principle functions are to absorb water

and electrolytes, produce and absorb

certain vitamins, and form feces to be
Descending excreted.

: colon
Ascending

colon

Parts: Cecum, ascending colon,
transverse colon, descending colon,
sigmoid colon, rectum and anus.

Sigmoid colon

Cecum
Appendix '

Sport Nutrition 3rd Ed. Jeukendrup & Gleeson, Human Kinetics.


Presenter
Presentation Notes
Electrolytes – primarily potassium and sodium, although there may be some magnesium and calcium absorption that occurs here as well. Colonic bacteria produce vitamin K and several of the B vitamins. 90% of the water from foods and beverages has been absorbed by the small intestine, the remaining is absorbed in the large intestine.

Reference: Azzouz LL, Sharma S. Physiology, Large Intestine. [Updated 2020 Apr 25]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2020 Jan-.


GUT MICROBIOTA: BACTERIA IN THE INTESTINES

_w Nutrient Status ~._ Gut health and immune function are central to
A preventing illnesses that negatively impact

performance.
Immune

: Gut microbiota —»
function

_ Recent evidence suggests that gut health and
l immune function may play a role in promoting

adaptation to exercise.
* Metabolism P

Figure 1. A schematic of the way that the gut microbiota may contribute to Gut bacteria. or the microbiota perform several
sporting performance. The microbiota exerts strong influence over the immune ’ ’

system, which in tum is also dependent on nutrient status and metabolism, to vital functions, including regulating immune

reduce the risk of infection. Specific microbial species produce short chain fatty a CtiVity modulatin g meta bolic a CtiVity
acids that act as fuel for colonocytes along with other nutrients that exart an anti- ’ ’

inflammatory influence on immune system and energy for exercise. Digestion of producing short chain fatty acids, and protecting

starches and the liberation of energy via the microbiota may impact on metabolism against intestinal infection.
and subsequent energy for exercise. The response of the microbiota to dietary

macronutrients further suggests that changes in the composition of microbial 7 GATORADE |
species to high protein or high carbohydrate diets may have direct implications for SSE#179 & 2PORTS.
exercise metabolism. INSTITUTE

Ll

West N, Colbey C, Vider J, et. al. Sports Science Exchange. 2017;28(179):1-5


https://www.gssiweb.org/en/sports-science-exchange/Article/nutrition-strategies-for-gut-health-and-immune-function---what-do-we-know-and-what-are-the-gaps

DIET, GUT HEALTH & IMMUNE FUNCTION

Dietary manipulation may enhance gut bacteria composition and metabolic activity and promote
optimum immune function.

Probiotics have been a primary focus of research into nutritional modulation gut bacteria, with some
studies showing that supplementation reduces gastrointestinal and upper respiratory symptoms.

Dosages in commercial applications are consistent with the dosage used in research trials.
Consuming greater amounts than recommended should be approached with caution and trialed
before travel and competition.

Dietary modification should be addressed to improve gut health and immune function before
supplementation is considered, particularly in relation to increasing the diversity of the microbiota
with dietary fibers.

Sports dietitians can work with their athletes to modify their diet and determine whether
supplements, such as probiotics and prebiotics, may be useful during prolonged exercise, periods
of heavy training, and during competition and travel.

GATORADE
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West N, Colbey C, Vider J, et. al. Sports Science Exchange. 2017;28(179):1-5


https://www.gssiweb.org/en/sports-science-exchange/Article/nutrition-strategies-for-gut-health-and-immune-function---what-do-we-know-and-what-are-the-gaps

DIETARY ALLERGIES

A food allergy is when an individual has an abnormal immune response to
specific proteins found in foods.

This allergic reaction can range from mild to severe depending on the individual:

Mild: rashes, hives, itching, swelling

Severe: trouble breathing, wheezing, loss of consciousness — potentially
life threatening

Dietary allergens cause inflammation in the digestive tract which can impact
permeability, allowing in larger molecules rather than acting as a barrier.

Tordesillas L, Berin MC, Sampson HA. Immunol. 2017;47(1):32-50




DIETARY INTOLERANCES

Food intolerances (or sensitivity) occur when a person has difficulty
digesting a particular food.

Impact up to 20% of the population.

Gastrointestinal Extra-Intestinal
Abdominal distention & pain Anemia
Gas Dermatitis
Diarrhea Headaches/Migraines

Joint or Muscle Pain

Related to increased osmotic
activity & fermentation of Related to poor absorption of
nutrients nutrients

Lomer MCE. Aliment Pharmacol Ther. 2015;41(3):262-275

Tuck CJ, Biesiekierski JR, Schmid-Grendelmeier, et. al. Nutrients. 2019;11(7): 1684


Presenter
Presentation Notes
Extra-intestinal symptoms may include: anemia, dermatitis, headaches/migraines, joint or muscle pain

Non-celiac gluten/wheat sensitivity and irritable bowel syndrome are examples of dietary intolerances, although with the latter, individuals may have different trigger foods for IBS symptoms


DIETARY INTOLERANCES

Common Food Intolerances

- FODMAPs

* Wheat

* Histamines

* Enzyme deficiency (e.g. lactase or sucrase-isomaltase deficiency)
« Caffeine

* Sulfites

* Food additives or coloring

Lomer MCE. Aliment Pharmacol Ther. 2015;41(3):262-275

Tuck CJ, Biesiekierski JR, Schmid-Grendelmeier, et. al. Nutrients. 2019;11(7): 1684


Presenter
Presentation Notes
Extra-intestinal symptoms may include: anemia, dermatitis, headaches/migraines, joint or muscle pain

Non-celiac gluten/wheat sensitivity and irritable bowel syndrome are examples of dietary intolerances, although with the latter, individuals may have different trigger foods for IBS symptoms
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GASTROINTESTINAL ISSUES DURING EXERCISE

UPPER ABDOMINAL LOWER ABDOMINAL

SYMPTOMS SYMPTOMS

Reflux/heartburn Intestinal/lower abdominal
cramps

Belching Side ache/stitch

Bloating Flatulence

Stomach pain/cramps Urge to defecate (urgency)

Vomiting Diarrhea V/
; ; sse#114 [ /A
Nausea Intestinal bleeding NaTTuTe

iveria E. & Jeukendrup A. Sports Science Exchange. 2013;26(114):1-4


https://www.gssiweb.org/en/sports-science-exchange/Article/sse-114-nutritional-recommendations-to-avoid-gastrointestinal-distress-during-exercise

GASTROINTESTINAL ISSUES DURING EXERCISE

= Gl problems are very common, especially in endurance athletes, and often impair performance or
subsequent recovery.

= Three main causes of Gl symptoms: physiological (reduced blood flow to the gut), mechanical
(bouncing effect of running, for example) or nutritional.

= The information that is available suggests that gut permeability can be compromised in
athletes; however, this has not yet been linked conclusively to Gl symptoms.

= Gl symptoms among athletes vary enormously, and some athletes are more prone than
others.

= Avoiding NSAIDs, protein, fat, fiber and milk products can reduce the risk of developing Gl

symptoms during exercise.
pA
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Prado de Oliveria E. & Jeukendrup A. Sports Science Exchange. 2013;26(114):1-4


https://www.gssiweb.org/en/sports-science-exchange/Article/sse-114-nutritional-recommendations-to-avoid-gastrointestinal-distress-during-exercise

GI TRACT DURING EXERCISE

Blood Flow to the GI Tract During Exercise

Q During moderate to high-intensity activity blood flow is redistributed
% away from the Gl tract in order to supply oxygen and other nutrients
to the working muscles and facilitate heat loss.

Gastric emptying and overall transit time of food/beverages moving

through the Gl tract may be delayed due to increased activity of the
bea) Nheuroendocrine-gastrointestinal pathway and elevated sympathetic
nervous system activation.

van Wijck K, Lenaerts K, Grootjans J, et. al. Am J Physiol Gastrointest Liv Physiol. 2012;303(2):155-168

Costa RJS, Snipe RMJ, Kitic CM, et. al. Aliment Pharmacol Ther. 2017;46(3): 246-265


Presenter
Presentation Notes
All of these factors impact the ability to digest and absorb foods and beverages that an athlete eats. If foods and beverages move slower through the GI tract and blood flow is reduced to the GI tract, this can effectively cause a “backup” leading to GI issues.

In severe cases, when blood flow is restricted to the gut, particularly during prolonged strenuous exercise



NUTRITIONAL
STRATEGIES
TO REDUCE
GI ISSUES




TIMING OF NUTRIENT INTAKE

Timing of Nutrient Intake — Pre-Exercise

= Rule out dietary sources of inflammation.

= |f athlete has a history of Gl upset, the pre-training meal can be moved
further from the start time of exercise but shouldn’t be avoided entirely:

= Limit fat, fiber and protein the closer to exercise the athlete is
= Avoid NSAIDs prior to and during exercise
=  Monitor if caffeine intake impacts Gl upset

= Find the amount of carbohydrate and timing that works best for the athlete

= |s there a psychological component? Does the athlete only experience
symptoms on competition days?

de Oliveira EP, Burini RC, Jeukendrup A. Sports Med. 2014;44(1):79-85

Thomas TD, Erdman KA, Burke LM. Med Sci Sport Exerc. 2016;48(3): 543-568



TIMING OF NUTRIENT INTAKE

Timing of Nutrient Intake — During Exercise
= Evaluate current intake habits to identify what nutrients the athlete is
currently taking in — this may be a contributing factor:

= Products with protein, fat and fiber may contribute to Gl issues by slowing
digestion and absorption.

= High volumes of carbohydrate may be overwhelming transport mechanisms in
the intestines, causing backup in the small intestine and shifts in fluid.

= |s the athlete taking in large boluses of fluid vs spacing throughout training and
competition?

= What fueling opportunities does the athlete have? Can volume taken in
be spaced across each hour vs. one large bolus per hour?

= |s there a psychological component? Does the athlete only experience
symptoms on competition days?

de Oliveira EP, Burini RC, Jeukendrup A. Sports Med. 2014;44(1):79-85

Thomas TD, Erdman KA, Burke LM. Med Sci Sport Exerc. 2016;48(3): 543-568



FLUID REPLACEMENT

Fluid Replacement During Exercise

Gastric emptying Intestinal absorption
= Emptying contents of the stomach into = Absorption of flgiq occurs primarily in the
the small intestine. duodenum and jejunum.
= Liquids empty faster than solids. = Solutions with higher energy density are
absorbed slower than those with lower
= Solutions with low energy density empty energy density.

faster than those of high energy density.
= Water is absorbed through passive

* Higher gastric volume supports faster diffusion as well as active (sodium
gastric emptying. dependent) transport.

* Hypohydration of >3% slows gastric =  Water follows the solute load, if the solute
emptying. load is greater in the Gl tract, fluid will be

pulled into the Gl tract vs. transported
across the intestinal membrane.

Baker LB & Jeukendrup A. Comp Physiol. 2014;4:575-620



CARBOHYDRATE INTAKE

Carbohydrate intake — gastric emptying

= Carbohydrate within a food or beverage contributes to the energy density
and/or osmolality of a product.

= Products with higher osmolality and energy density empty from the
stomach at a slower rate than those that are lower osmolality.

= Carbohydrate intake is recommended for exercise lasting >1 hour, so
should be included in a fueling plan.

= Relatively dilute carbohydrate solutions (up to 6% or 60 g/L) are emptied
from the stomach at a similar rate to an equal volume of water.

Baker LB & Jeukendrup A. Comp Physiol. 2014;4:575-620



CARBOHYDRATE INTAKE

Carbohydrate — Intestinal Absorption

Less Gl distress has been found in most
studies with multiple transportable
carbohydrates compared to an
isoenergetic amount of a single ghnse
carbohydrate source.

galactose _»

Multiple Transportable Carbohydrates = o
consuming both glucose and fructose to

take advantage of both transporters in the
intestine. fructose

A Z GATORADE |
INSTITUTE
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Intestinal lumen

de Oliveria EP & Jeukendrup A. Sports Science Exchange. 2013;26(108):1-5



TRAINING

The Stomach is an Organ and a Muscle. You Can Train Ii.

The Gl tract plays a critical role in delivering carbohydrate and
fluid to the blood during exercise, so can be a determinant of

performance. Train your gut

Gl problems are common in endurance athletes and might be
prevented by adapting the gut during training.

The Gl tract, and the transport proteins within it, adapt with /\-
changes in diet in a nutrient-specific way. z

“Nutritional Training” can improve gastric emptying and
absorption, and likely reduce the chances and/or severity of Gl
problems, thereby improving endurance performance and
providing a better experience for the athlete.

VA
When starting “Nutritional Training, make changes slowly to SSE# 178 &
avoid Gl upset.

GATORADE
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de Oliveria EP & Jeukendrup A. Sports Science Exchange. 2013;26(114):1-4

Jeukendrup A. Sports Science Exchange. 2017;28(178):1-5


https://www.gssiweb.org/en/sports-science-exchange/Article/training-the-gut-for-athletes

TRAINING

“Training the gut” ) ' :
method Effect Benefit

A summary of methods
to “Train the Gut”, the

Training with relatively h

" Reduced bloating and

adaptations that may  ain the stomach | /]| uless durig exercise
occur in the gut, and |
. . . Training immediately | o -
implications for aerame (]
performance. 7

Training with relatively |/,
high carbohydrate :
_intake during exercise | 1/ |

Z GATORADE | N/ Improving capacity to
SSE#178 3 SPORTS Simulate race witha |/ /" /| absorb carbohydrate |
SCIENCE race nutrition plan | ' ’
INSTITUTE _ I}
Improve delivery of
carbohydrate J
e

Increasing carbohydrate
content of the diet |

Jeukendrup A. Sports Science Exchange. 2017;28(178):1-5


https://www.gssiweb.org/en/sports-science-exchange/Article/training-the-gut-for-athletes

OTHER NUTRIENTS & GI ISSUES

Avoid delaying gastric emptying and intestinal absorption:

* Protein is not a preferred source of fuel during exercise and should
be limited.

* Fat stores are adequate to provide fat as a fuel during low to
moderate exercise, there is no need for additional fat intake.

* Fiber can slow gastric emptying and ultimately absorption of
carbohydrate.

de Oliveira EP, Burini RC, Jeukendrup A. Sports Med. 2014;44(1):79-85

Thomas TD, Erdman KA, Burke LM. Med Sci Sport Exerc. 2016;48(3): 543-568
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DIETARY STRATEGIES

Dairy or Lactose-Free Diet

Beneficial for those with intolerances or allergies to dairy and/or
lactose.

While avoidance of these foods may help reduce incidence of Gl
issues, it is still important to know the difference between an allergy
and an intolerance.



Presenter
Presentation Notes
Dairy allergy – mild to severe
Mild: rashes, hives, itching, swelling
Severe: trouble breathing, wheezing, loss of consciousness – potentially life threatening
*some people with milk allergy can tolerate milk in some forms, such as milk that's heated in baked goods, or in some processed foods, such as yogurt. 

GI symptoms of lactose intolerance: nausea, cramps, gas, bloating, diarrhea – not life threatening – Asian and African ethnicities have higher prevalence of lactose intolerance



DIETARY STRATEGIES

Dairy or Lactose-Free Diet

Lactose intolerance

= |nability to digest the carbohydrate lactose due to inadequate production of the
digestive enzyme lactase.

= May be able to tolerate milk, whey and casein protein isolates due to the removal of
lactose during the production/processing of the protein product.

Dairy Allergy
= Allergic response to a protein found in milk protein — whey or casein.

= Symptoms can range from mild to severe depending upon the individual’s immune
response.

De Koker CE, Shah N, Meyer R. J Fam Health Care. 2014;24(1):14-18

Walsh J, Meyer R, Shah N, et. al. Br J Gen Pract. 2016;66(649):609-611


Presenter
Presentation Notes
Dairy allergy – mild to severe
Mild: rashes, hives, itching, swelling
Severe: trouble breathing, wheezing, loss of consciousness – potentially life threatening
*some people with milk allergy can tolerate milk in some forms, such as milk that's heated in baked goods, or in some processed foods, such as yogurt. 

GI symptoms of lactose intolerance: nausea, cramps, gas, bloating, diarrhea – not life threatening – Asian and African ethnicities have higher prevalence of lactose intolerance



DIETARY STRATEGIES

Dairy or Lactose-Free Diet

: Products or ingredients containing milk
- —“3. s proteins and/or lactose

Milk

Cheese Casein

Yogurt Calcium caseinate®
Keifer Sodium caseinate®
Butter Whey

Cream sauces Lactalbumin

lce cream Lactose

Sour cream Lactulose


Presenter
Presentation Notes
This is not an exhaustive list of foods that naturally contain milk proteins or lactose but shows that athletes who do have a dairy allergy or lactose intolerance need t be aware of “hidden” sources from ingredients found in various products

*Caseinates can be used in non-dairy products based on FDA regulations but this can still cause issues for individuals with an allergy specifically to casein. The label must identify that the product contains a milk derivative but this highlights the importance of label reading.


DIETARY STRATEGIES

Dairy-Free Sources of Calcium & Vitamin D

Canned salmon with bone, Chinese
cabbage, bok chol, broccoli, kale, TVP,

Calcium calcium set tofu, fortified soymilk, fortified
orange juice, nuts, seeds and beans
Vitamin D Cold water fatty fish, Vitamin D fortified

cereals, margarine, plant-based milks


Presenter
Presentation Notes
Dairy based products contain many different nutrients. Two of particular concern when dairy based products are removed from the diet are calcium and vitamin D. There are other foods that do contain these nutrients and athletes should focus on including them in the overall diet to ensure adequate daily intake. In the case of Vitamin D, a supplement may be necessary due to the limited number of food sources, particularly if the athlete has limited sun exposure.


DIETARY STRATEGIES

GLUTEN-FREE DIET: A strict GFD eliminates all sources of gluten, a storage
protein composite, with the alcohol-soluble gliadins defined as prolamins and the
alcohol-insoluble glutenins as glutelins. There are several clinical conditions requiring
a gluten-free diet. These include celiac disease, wheat allergy, gluten ataxia and non-
celiac gluten sensitivity (Newberry et al., 2017; Vici et al., 2016).

A Z GATORADE |
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Lis D. Sports Science Exchange. 2018;29(189):1-6


https://www.gssiweb.org/en/sports-science-exchange/Article/from-celiac-disease-gluten-sensitivity-vs-gluten-sensationalism-to-fodmap-reduction-as-a-tool-to-manage-gastrointestinal-symptoms-in-athletes

DIETARY STRATEGIES

Gluten-Free Diet

Beneficial for those with Celiac disease or gluten sensitivity.

Normal villi

Celiac disease - immune response to eating foods containing
the protein gluten.

Villous atrophy

 Symptoms: diarrhea, bloating, gas, fatigue, weight loss,
iron-deficiency anemia, constipation.

* Long term exposure causes permanent damage to the villi
of the small intestine occurs, reducing the surface area of
the small intestine for absorption of nutrients.

Healthy Celiac disease
Non-celiac gluten sensitivity — individuals may test negative
for celiac or a wheat allergy but still experience symptoms.


Presenter
Presentation Notes
This diet is likely not beneficial for those who do not have celiac or gluten sensitivity but may result in a placebo effect of perceived wellness. 

It is important to note that if the athlete has been following a gluten free diet prior to testing (biopsy) for celiac disease, the test may return negative because of the lack of inflammation in the intestines.


*image from istock*


DIETARY STRATEGIES

Gluten-Free Diet;
Beneficial for Non-Celiac Athletes?

= No overall effect of a short-term gluten-free diet in non-Celiac athletes.

= Adoption of this diet is largely driven by perception and not a medical
diagnosis.

= Primary sources of information on a gluten-free diet are not medical
professionals.

Lis D, Stellingwerff T, Kitic CM, et. al. Med Sci Sports Exerc. 2018;47(12):2563-2570

Lis D, Stellingwerff T, Shing CM, et. al. Int J Sports Nutr Exer Metab. 2015;25(1):37-45


Presenter
Presentation Notes
MSSE: 13 competitive athletes with no history of celiac or IBS participated in a controlled, randomized, double-blind crossover study where they followed either 7 day GFD or GCD separated by a 10 day washout. An RD provided dietary education including label reading to the participants. On day 7 athletes completed a 45 minute ride at 70% max followed by a 15 minute TT. Results of the TT were not significantly different between the groups. GI symptoms and DALDA (daily analysis of life demand for athletes) were not significantly different either. 

IJSNEM survey of 910 GFD in non-celiac athletes. 57% self-diagnosed their gluten sensitivity. Leading sources of GFD information for these athletes was online (28.7%), trainer/coach (26.2%), and other athletes (17.4%). Adoption of this diet is largely driven by perception and not medical diagnosis.



DIETARY STRATEGIES

DIETARY ADEQUACY oV

¥food availability

funnecessary food #conscientious eating
restriction #balanced eating

Yenergy/nutrient intake #fruit, vegetable and

#risk ED, isolation gluten-free whole grains

Y FODMAP intake }

* WELLBEING PERFORMANCE

Gluten-Free Diet for
Athletes: Potential Positive
and Negative Effects

Figure 1. Schematic overview of the potential negative and positive effects/
interactions of a gluten/gluten-free diet in athletic performance or health
performance. ED, eating disorder; UCP-1, uncoupling protein; Gl, gastrointestinal;
FODMAP, Fermentable oligosaccharides, disaccharides, and monosaccharides
and polyols; Isolation, athlete becomes or feels isolated. Figure redrawn with
permission (Lis et al., 2016c).
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Lis D. Sports Science Exchange. 2018;29(189):1-6


https://www.gssiweb.org/en/sports-science-exchange/Article/from-celiac-disease-gluten-sensitivity-vs-gluten-sensationalism-to-fodmap-reduction-as-a-tool-to-manage-gastrointestinal-symptoms-in-athletes

DIETARY STRATEGIES

Developing a Gluten-Free Diet Plan

Watch Include:

Hidden Sources, Fruits, starchy vegetables, rice,
Cross- dairy, cereals, oats®, gluten-
contamination free alternatives

Avoid

Wheat, Barley,
Rye



Presenter
Presentation Notes
*Oats do not naturally contain gluten but are often the victim of cross-contamination with other gluten-containing grains. It is important to check the label of and oat based product that is was produced in a gluten-free facility to avoid this cross-contamination.


DIETARY STRATEGIES

FODMAP: Fermentable oligo-, di- and monosaccharides and polyols (FODMAPS)

are short-chain carbohydrates that are variably absorbed in the small intestine. They
are widespread in the diet and comprise a monosaccharide (fructose), a disaccharide
(lactose), oligosaccharides (fructans and galactans) and polyols. FODMAPs are variably/
poorly digested, increasing delivery of readily fermentable substrate and water to the
distal small intestine and proximal colon, which are likely to induce luminal distension
and induction of functional gut symptoms (Gibson & Shepherd, 2010).

A 7/ GATORADE|
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Lis D. Sports Science Exchange. 2018;29(189):1-6


https://www.gssiweb.org/en/sports-science-exchange/Article/from-celiac-disease-gluten-sensitivity-vs-gluten-sensationalism-to-fodmap-reduction-as-a-tool-to-manage-gastrointestinal-symptoms-in-athletes

DIETARY STRATEGIES

FODMAPs and Exercise

Strenuous exercise in conjunction with poorly or non-digested FODMAPs
can exacerbate lower-Gl symptoms during exercise, often resulting in
bloating, lower abdominal pressure or pain, loose stools or diarrhea.

Focusing on a low FODMAP diet reduces the presence of these non-
digested carbohydrates in the large intestine/colon, where bacteria
ferment or breakdown the carbohydrate resulting in the above symptoms.

Lis D. Sports Science Exchange. 2018;29(189):1-6



DIETARY STRATEGIES

FODMAP Low FODMAP Food
Categories Exchanges

High FODMAP Foods

Lactose-free milk, soy milk

High lactose Yogurt, cow's milk (from soy prolein)
Apples, figs, watermelon, Oranges, berries, banana,
cherries, agave, honey, many grapes, kiwi fruit, cantaloupe,
Excess e Gy : : .
P fruit juices, beetroot juice with strawberries, blueberries,

apple juice included/whole raspberries, blended vegetable

VA _
beetroot juice, canned or pickled beets GATORADE
SSE#189 V SPORTS
: : Gluten-free, spelt, special INSTITUTE
High fructans, Dates, cashews/pistachio sourdough spelt breads, rice Y

galactooli- nuts, breads/bagels, onions, .
osaccharides @ wheat-based energy bars** Gakns, con torilas, wheat
9 a9y and/or gluten-free energy bars

Protein bars with alternative

Protein bars and powders, sweeteners, limit intake of
High polyols some electrolyte tablets, sugar-free gum/candies or
sugar-free gum/candies choose sugar-containing
brands

Lis D. Sports Science Exchange. 2018;29(189):1-6



Presenter
Presentation Notes
This chart provides examples of low-FODMAP foods that can be substituted for high FODMAP foods to ensure the athlete is still consuming adequate nutrient intake.
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DIETARY STRATEGIES

Screen for FGID

if suspected.

v

h 4

Negative for FGID and Gl
symptoms exercise-induced.

Positive for FGID follow appropriate
clinical treatment pathway.

v

Trial traditional nutrition strategies to reduce

exercise-induced Gl symptoms (e.g., low

fiber, euhydration/overhydration, gut training,

moderate protein, low fat, low residue,
trialing race day nutrition).

If low FODMAP diet/strategy suitable as a

Symptoms improve,
continue to assess
nutrition and

physiology strategies.

nutrition strategy to reduce exercise-induced
Gl symptoms, then determine if a long-term

or acute approach will be used.

Long-term low FODMAP diet:
FODMAP restriction will be an
ongoing basis, then proceed
through 3 phases of FODMAP diet
implementation: (1) low FODMAP;
(2) re-challenge; and, (3) adapted.

Short-term low FODMAP diet:

A strict low FODMAP diet
strategically used around a few
races (24 hours to 3 days before
and during) may be suitable.

Proposed Decision
Pathway for Use of a
FODMAP Restriction Diet
in Athletes for
Management of Exercise-
Induced GI Syndrome.

v/ _
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v Gastrointestinal function, from intake to output, is important to overall
health and well-being.

v Allergies and intolerances to specific foods can significantly impact Gl
health.

v" During exercise, some athletes are more prone to Gl upset than

- thers.
KEY )

v' Three main causes of Gl symptoms are physiological, mechanical or

TAKE AWAYS nutritional.

v Athletes can adapt training and fueling plans to address causes of Gl
symptoms before and during exercise.

v" Overall dietary interventions to address potential dietary allergies or
intolerances may help reduce Gl symptoms throughout the day and
during exercise; however, restriction of any food or food group
should be strategic and athletes must ensure they are getting
adequate macronutrient and micronutrient intake from other sources.
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