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|dentify/describe genes proposed to be associated with
athletic performance

|dentify/describe several genetic/environmentally
associated disease in Olympic athletes

« ldentify/describe the 10C's efforts to recognize an improve
care of mental health issues found in Olympic athletes
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MAYBE! No single determinant of athletic
success; there are genes that may predict
certain types of performance

Complex multifactorial trait influenced by both
genetic & environmental factors

Recent advances in genetic technology explored
genetic underpinnings of elite performance

>200 gene polymorphisms id’ed with association
to exercise performance, >20 correlated with
elite athletic performance

Elite athletes — have played sports at national or
iInternational level

t.com



« Erythropoietin (EPO)
* 1964 Winter Olympics Innsbruck, Austria
» Eero Antero Mantyranta - 3 gold, 2 silver, 2 bronze
(1960’'s)
— Mutation in the EPO receptor gene (EPOR);

1993; Autosomal Dominant —constitutively
active EPO signaling

— Primary Familial and Congenital Polycythemia

— Increased red cell mass and hemoglobin levels
leading to increased endurance- 25-50%
greater oxygen carrying capacity —Endurance
sports

fppt.com



Recombinant EPO — used for treating anemia of
kidney failure, myelodysplasia, & cancer
chemotherapy

Pharmacological doping

Ergogenic — intended to enhance physical
performance, stamin, or recovery

EPO use and blood transfusions banned by the .

|OC for Olympic athletes
Remember, Tour de France |
Bronze in 2000, rescinded in 2013
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* Gene therapy - inserting DNA to restore
function related to a damaged or missing
gene

* Gene Doping - inserting DNA for the purpose
of enhancing athletic performance

* International Olympic Committee (IOC) and
World Anti-Doping Agency (WADA) prohibit

QRP
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2 cases -athletes banished from their sport
(suspected EPO doping)

* They has high levels of hemoglobin & hematocrit
20.3/57.6% M; 17.0/51% F

* 18 yrs later — M son —polycythemia; 10 yrs later
F sister —idiopathic polycythemia

* Mutations found by NGS: M - EPAS1 —encodes
HIF (Hypoxia Inducible Factor) 2. EGLN1
prevents HIF from degradation.
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Gene Doping
CNS and PNS — = Chail Gene and system targets

Modulate pain using
endorphin releasing genes

Cardiovascular
Increase vascularity with

with VEGF

Joints

[nduce super lubricants
with IGF-1; stop
deterioration

by interleukin-1RA

Hematologic

Increase RBC mass and
oxveen supply using EPO &
HIF genes

Increase either fast twitch

or slow twitch fhers with

Increase size and power, by injecting%g§

[GF-1, Myostatin genes




» Case study of 5 elite British track and field
Olympians genotype scores compared to
>500 non athlete controls

* Could not reliably distinguish athletes from
non-athletes

 Athletic performance is influenced by a
complex interaction between genetics,
C)tr/ai)nin - environment, and other factors
Yels
35
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orld class sprinter
and bobsledder

 Academic researcher
In sports performance




* Measures how much your body is using
oxygen while exercising

* Good indicator of fithness level;: HIGHER
means more fit; HHGHER in elite athletes

 The more oxygen you use, the more ATP
your muscles produce. ATP = energy for
the muscles to work.

QRY
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Factors affecting baseline VO, max

Autonomic and
neuromuscular regulation

A\

I

CO=HRxSV * Capillary density
SV = contractility X preload Ventilation * Red blood cell ¢ Muscle contraction
SVisinversely correlated maintains volume * Fibre composition Thermoregulation
with afterload PaO, e Plasma volume * Mitochondrial efficiency ~ via sweating
[ | 1 | | | I ]
"~ N
T Plasma O,
\_ carrying

™\ capacity
T Contractility through cardiac remodelling

T Preload and/or diastolic filling
| Afterload with acute exercise

T Muscle O,
extraction

T HR via autonomic \
lati
regulation [Vozmax = HRx SV x (PaO, - PvOz))
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Physiological improvements with training
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Sedentary

Acute exercise

P i

Nucleosome
changes

DNA methylation
changes

[Transcriptomic
changes

Metabolic and
phenotypic changes

Repeated exercise intervals

[Tightly packed nucleosomes j

Hyper-Me of promoters of
exercise-related genes

T Pathway gene expression
* Inflammation

1 Pathway gene expression
* Lipid metabolism
* Mitochondrial oxidation

[

T Spacing of nucleosomes
T Histone H3 acetylation

1Ll PPARGC1A promoter Me

1 Me in gene pathways
* PPARGC1A and metabolic
response to acute exercise

l

T Pathway gene expression:
* Angiogenesis (via activation
of HIF pathway)
* Mitochondrial biogenesis
(via PGC1lo)
¢ Inflammation

maintained

( Spacing of nucleosomes ‘
L Histone H3 acetylation

L PPARGC1A promoter Me
1 Me in gene pathways
* Lipid metabolism
* Glucose/insulin response

T Pathway gene expression
* Lipid metabolism
* Mitochondrial oxidation
* Fibre type switching
| Pathway gene expression
* Angiogenesis (via activation
of HIF pathway)

T Glucose uptake (via GLUT4)

T Lipid utilization

T Lactate-to-propionate
conversion by Veillonella spp.

T Muscle O, extraction

T Muscle blood flow

T Mitochondrial density
T Oxidative phosphorylation
T Lipid metabolism

Microbiome changes
T % of Veillonella spp.

T Plasma 0, capacity
TRBCs
T Plasma volume

Heart adaptations to EPA
TCo

T Autonomic HR regulation
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* Slow-twitch (type 1)
* "Red” fibers —rich in blood vessels &
mitochondria
 Endurance activities — marathon running
* Fast-twitch (type 2)

* “White fibers” —fewer blood vessels &
mitochondria —sprinting

QRY
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« Marathon runners don’t do 200 meter
dashes and vice versa

 ACTN3 —well studied, “gene for speed”
primarily found in type 2 muscles

« BUT

« Research has found it is associated with
training adaptation post-exercise recovery,

O&/ej@ ISe associated injuries
35
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————
Geneticchange Implication

More fast-twitch fibers;
RR (or CC) likely better sprinting
performance

A mix of fast and slow -
twitch fibers; favors both

RX (or CT) sprinting and endurant
activities
More slow-twitch fibers;
XX (orT1T) likely better endurance

performance
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Power & strength
training

* High intensity, low-rep
resistance training (5 reps,
heavy weight)

* Plyometric training —jumping,
explosive movements

« Heavy weight lifting —
deadlifting, power lifting
squats

39

Endurance training

* Long duration, low
Intensity cardio
(moderate pace jogging,
swimming)

* High rep resistance
training (15-20 reps,
moderate weight)

 Interval training —

alternating high & low
Intensity cardio
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R allele: R allele: R allele:
= Enhanced response to * Reduced post-exercise muscle * Reduced injury risk
resistance training damage following eccentric + Possible reduction in flexibility
training
XX genotype: XX genotype: XX genotype:
"a * Reduced response to * Increased post-exercise * Increased injury risk
resistance training muscle damage fellowing * Possibly enhanced flexikility

eccentric training
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Part of the renin-angiotensin system

Converts angiotensin | to angiotensin |l
Angiotensin |l causes blood vessel constriction

ACE I/D polymorphism — 3 types

» Two copies of D: DD pattern —highest levels of ACE; higher
proportion of fast twitch muscle & greater speed

» Two copies of I: Il pattern — improved endurance at high altitudes
& in army recruits

* One copy of each ID pattern

QRY
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1 endurance

ACE gene activity

1
ACE
T endurance
gene Blood vessel dilation
)

| endurance
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CAFFEINE
— PERFORMANC

an enhance
performance
nsumed 15- EOmins
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program.
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power ( r tles/sports
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YOUR GUIDE TO CAFFEINE

CAFFEINE SUPPLEMENTATION HAS CONSISTENTLY BEEN
SHOWN TO IMPROVE RESISTANCE TRAINING PERFORMANCE

HOW DOES IT WORK?

Brain Pmppmr Interaction

B _’y-\

When adenosi
relaxation an

[}
[}
Caffeine may make us feel i
more 'energetic’, but it does |
not actually give us energy. i
Rather, it acts as a stimulant |
to the central nervous system i
by antagonising adenosine |
receptors.

CAFFEINE BENEFITS

Caffeine reduces our
perception of effort during
exercise. It has reliably been
shown to improve anaerobic
and aerobic running capacity,
strength + power output and
much more!

Caffeine Pills
100-200mg per pill

Cf)

Energy Drink

Instant Coffee
~60mg per tsp

w

Black Tea

Espresso Coffee
~80mg per shot

Pre-Workout

HOW TO TAKE IT

For performance benefits,

SPORT SCIENCE

oY f 0.om

supplement with 3-6mg/kg
within 1 hour of exercise. We
recommend beginning with a
more conservative dose of
1-3mg/kg to assess sensitivity
to caffeine.

Side Effects?
sed heart rate,
and sleep
on are common
side effects of e; ive

or mistimed caffeine use.

Individual Response
Due to genetic
pPOp|FWIH be more/
ive to caffeine.
is where individual
g is pertinent.
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« CYP1A2 encodes cytochrome P450 1A2, responsible for
caffeine metabolism

« Single nucleotide polymorphism (SNP) rs762551
« AArs762551 genotype —fast caffeine metabolizers
« C allele carriers (AC/CC) —slower caffeine metabolizers

« Greater ergogenic effects on aerobic endurance reported
for AA genotype

» For vertical jump —no difference between groups in some
studies

QRP
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DTC genetic tests for sports performance (number)
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e Direct-to-consumer genetic testing com
provides DNA-based insights into diet, fithess, and

wellness

Price

Whatyou get

Results tumaround

DietFit

Health Fit

Circle Premium

5151

5199

11 diet insight=
13 nutrient insights
Personalized meal plans

11 diet inzightz

13 nutrient insights

11 fitness insights

5 stress and sleep insights
Personalized meal plans
Training plans

15 diet insight=

20 nutrient insights

18 sports and fitness
inzights

& stress and sleep insights
T wel-being reports
Health reports including
cancer, dementia, and 65
others

Ancestry report

Health coach consultation
Genetic counselior
consultation

10-15 business days

10-15 business days

around 13 business days
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* Asthma: According to the International
Olympic Committee, 1 in 5 summer
athletes suffer from exercise-induced
bronchoconstriction; higher in winter
athletes

* Breathing high volumes of cold air dries
out the airways

QRY
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Intermittent —comes and goes, feel ok In
between

Persistent —have symptoms most of the time
Exercise-induced
Asthma — COPD overlap syndrome

QR
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Chronic lung disease; Affects all ages

— Pediatric begins before age 5, infants & toddlers — children may
“grow out” of it (1 in 11 -CDC)

— Adult onset starts after age 18 (1in 12 -CDC)
— Affects women > men, blacks > other races starts

Inflammation, muscle tightening around the airways, more
mucus production

Symptoms - Difficulty breathing, coughing, wheezing, chest
tightness

Triggers — 1. Allergic: dust mites, mold, pests, pets; 2. Non-
allergic: air pollution, tobacco smoke, exercise strong
chemical smells (occupational), weather

Increasing cases (Urbanization?)



QY

Medical history & family medical hi
including history of allergies or eczema

Symptoms
Chest x ray
Spirometry

Arterial blood gases (ABGs) and pulse oximetry
—useful in assessing Rx & exacerbations

No diagnostic labs; Eosinophilia, elevated serum
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Childhood or adulthood

T helper cell (Th,) response “Pro-inflammatory”

Allergen exposure - Th, cells produce type 2
cytokines: lI-4, IL-5, IL-9, & |IL-13 —leads to high
# of eosinophils in airway wall, mucus
overproduction and synthesis of IgE by allergen
specific B cells

Airway epithelium —generates “upstream”
“alarmin”cytokines —IL25, IL33 & TSLP —to
direct maturation of T cells to TH2 cells

W
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» May be classified as Th, or non-Th;

* Non-Th2 —associated with chronic
recurrent rhinosinusitis with nasal polyps

* Non-Th2 associated with obesity, aging,
smoking, and neutrophils

* Further re-classifications are ongoing -
Type 2 high and Type 2 low asthma

o9
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Viruses Pollutants Allergens

Airway FeNO
Epithelium

'unwlzr'mﬂlirli‘iliﬂzl?ﬁ (

TN 3‘.‘“‘“ i

Alarmins
(IL-13, IL-25, TSLP)

Dendritic
cell _J

IL-5, FL-l IL-4, IL 5 Tl't-'?; IL-17,
IL-9, IL 13 IL-13 TMF IL-22,
/ IL-33
s'r-ﬂ-g
i -\
( \‘( T2-Low
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Cleveland
Clinic
©2021

What is an Asthma Attack?

Bronchiole

Bronchospasm
(tightened muscle)

Inflammation

Thick mucus
production

Normal airway

Asth matic airway
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Mucus

Goblet cell
Epithelium

Basement membrane
Lamina propria

Smooth muscle

Gland

Cartilage

Mucus

Goblet cell
Basement membrane

Mast cell
Lamina propria
Macrophage
Eosinophil
Smooth muscle

Gland

Neutrophil
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Dendritic cell

@ stimuli:
Allergens
Air lution
Emndotoxin
Viruses and

other infections

AN 1 déal

o

FGF-2, IGF-1

|~ T

*Loss of ciliated
epithelial cells

L .
WQ"\ y H'-ln:reased goblet cells
+ Subepithelial fibrosis

basement membrans

PDGF; ET-1  .Increased fibroblasts/
myofibrobla

«Increased smooth

ﬁ miuscle myocytes

sIncreased submucosal
mucus glands

sIncreased blood
els
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« Skin testing to assess sensitivity to perennial
iIndoor allergens —dust mites, cockroaches,
pets, mold, pollen

* Avoidance of allergens; allergen
Immunotherapy —mixed results

 Environmental controls - home should be
cleaned & dusted regularly

QRY
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* Open up air passages & relieve symptoms
* Reduce inflammation in the air passages

 GOAL “Asthma Control” —minimal symptoms,
able to do things you want at home or work,
sleep without asthma interrupting your rest,

rarely need to use “rescue inhaler”

QRY
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* Quick relief  Long term control

‘rescue inhalers — Inhaled
corticosteroids(ICSs)

— Short acting beta !
agonists (SABASs) — Long acting beta
T . agonists (LABAs)
— Anticholinergics |
- — Long acting
~ Systemic anticholinergics
corticosteroids inery
— Leukotriene receptor
antagonists

— Methylxanthines

- BTt fppt.com



Prevention of antibody-antigen reaction(avoidance
of allergen)

Suppression of inflammation & bronchial hyper
reactivity -steroids

Sympathomimetic drugs
Direct acting bronchodilators (methlyxanthines)
Prevention of release of mediators

Antagonism of released mediators
Neutralization of IgE (Xolair)
Biologics

N’ S’
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* May be inhaled or taken PO

« Taken regularly to prevent symptoms

— Beclamethasone, Budesonide
— Prednisone, Methylprednisolone, Prednisolone

Inflammatory cells
Eosinophil
Numbers ! 2
(apoptosis) '-'i’_‘ 7

J{Cymkines

<Mastcell

J Numbers @=":

Macrophage

‘ ’ 'ﬁ: ' JrCytokines
h\‘ = e
/ \ Dendritic cell

Structural cells

Epithelial cell
i Cytokines
B Mediators

/Endmhelialce!l
() ] Leak
k.

CORTICOSTEROIDS >~

Airway smooth muscle

— =1 B2-Receptors
= | Cytokines

Mucus gland

l Mucus
secretion

.com



» Relieve reversible bronchospasm by relaxing
the smooth muscles of the bronchi

— Albuterol sulfate most commonly used (SABA)
for acute exacerbations (rescue inhaler)

— Formeterol — (LABA) taken every day even when
don’t have symptoms
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* Both short (Ipratrpium)and long acting
(Tiotropium) agents that block cholinergic
receptors in airways leading to smooth
muscle relaxation (bronchodilation)

D
S

e .
sreaimes r
) R -
4§ “
ala ,|
Q /°\ ﬁ H N I Y l';j

yeardia Broncho- L Secretions Urina

eeeeee tations dilation reten
I
y. s
\ Safety First
( : Anticholinergics should
' T HR (for bradycardia) W be avaided in patiens
Al i Salivation (intra-op| £ [ with:

Sypatetl —

fppt.com



* Blocks early and late asthmatic responses
Interferes with chloride channels

-

Inhibits activation and release of mediators
(histamine, leukotrienes) from sensitized mast
cells exposed to specific antigens

Inhibits acute response to cold air, exercise, &
sulfur dioxide

N/ AN\
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* Age > 6 with
moderate —severe
asthma with + skin
test & symptoms
inadequately
controlled by inhaled
corticosteroids

QRY

0 (-

Plasma cell

Omalizumab

&

Binds to circulating
IgE decreasing
cell-bound IgE

&\
‘ﬁr@ Mast call'basophil Dendritic cell
l Tissue ) Madiator
infittration 0 o release
Eosin uphu _,/’

___d_.-"'#r YEHHH

Expression of high
affinity receptors

FeeRI

Allergic inflammation
Asthma symptoms and exacerbations
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» Targeting components of Th2 pathways:

— |L5 — decreases eosinophils, exacerbations,
and increases lung function

— IL4/IL13 —decreases exacerbations, airway
remodeling, increases lung function

— TSLP — decreases eosinophils, FeNO, IgE
exacerbations, increases lung function

QRY
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* The most common chronic condition in Olympic
Athletes

— 2002-10 study of Summer & Winter Olympic
athletes found ~ 8% have asthma

— 2022 European study of summer athletes found
~ 16.5 % had asthma

« Exercise-induced asthma (EIA)

* Intense training in Endurance sports: Running,
cycling, swimming; Also alpine skiing, figure

skating, snow boarding, curling
((/ Ny
\J fppt.com



Noah Lyles - runner (2024 Paris)
Mark Spitz - swimmer
Greg Louganis - diver

Apolo Ohno (speed skating)
Kristi Yamaguchi - Figure skater




» Highest prevalence of asthma
— Level of endurance
— Chlorine byproducts at surface area of pool

QO
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Glucocorticoid inhalers (brown
inhalers) are fine

Restrictions on beta 2 agonist

Inhalers; case by case basis

(World Anti-Doping Agency

WADA)

— “Blue Inhalers” (Rescue
Inhalers ) - only 6 inhalations
iIn an 8 hr period

Data on performance
enhancement is mixed

fppt.com



« 2019 meta analysis in British Journal of
Sports Medicine — 20% of elite athletes
struggle with alcohol use & 25% are at risk
of mental health problems —depression,
anxiety and eating disorders

» 2023 International Olympic Committee
Issued an action plan

QRY
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* Intense pressure to perform, constant

In personal lives -higher risk of developing
anxiety, depression, & substance abuse

being overwhelmed —due to their own
perfectionism, unrealistic expectations

* Therapy including Cognitive-Behavioral

scrutiny from media, fans, sacrifices made

* May focus on negative thoughts that lead to

( Therapy (CBT)
"’/
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» A type of psychotherapy that helps ID and
challenge negative thought patterns and
learn how to respond to challenging
situations in a more effective way

» Can help with depression, anxiety, PTSD,
eating disorders, substance abuse

QRY
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2020 Olympic Games in Tokyo delayed until
2021 due to the pandemic

2021 — Simone Biles withdrew from the
competition — suffering from the “twisties”

Has made therapy part of her weekly routine

Advocate for mental health and has shown
that it's okay to prioritize your mental health
over winning; has inspired other athletes to
prioritize their mental health

Paris 2024 —Biles got 4 medals- Gold Team,
Gold all around, Gold -vault, silver floor
exercise

QF =
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Let Simone Biles be proof that
mental health matters and
taking time to take care of it
makes you BETTER not weaker.

» ! 2 , OD 16 o shares
\ Like () Comment L) Send Share
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28 medals; 23 gold during 4
Olympic games

« Substance abuse —DUI 2004,
2014

* Anxiety & Depression during his
entire career, culminating in
suicidal ideation after 2012
games

o After Biles withdrew from the
Olympics, Phelps supported her
decision

(59§
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u-m nobcolympics and Z others

Mental health isn't its own entity.
It's everyday life.

2:02

Paris, France Foll

‘ m?l:ﬂ'\'ﬂ' &

I b Astfima, allerfees. dyilews ADD, arosety. and Depression.
Bt | will tell you that wihat you hases does not define what you can

QY I
@B Liked by boricuamayra and 460,744
others

nbcolympics "WHY NOT YOU!" - Olympic
Gold Medalist Moah Lyles r', #ParisOlympics

View all 3,576 comments
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movement

Quadriceps
Hamstrings \
Backwards

Forward

e

] movement
Tibia

QRY

Most common — Anterior
Cruciate Ligament (ACL)
tears

Planting and pivoting twist
the ACL to keep your knee
together —so is common
Injury

More common in women
Connects the bottom of the
thigh bone (femur) to the top
of the shin bone (tibia) at
the knee

Knee swelling, pain &
instability while standing

Soccer, football, basketball,
downbhill skiing

fppt.com




* Rest; brace, weight bearing cru
* Physical therapy
 Arthroscopic Surgery

» Partial knee replacement

* Injury Prevention (FIFA 11+ 20 min.
warmup; Jump Land Training)

QRY
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Fédération
Internationale de
Football Association

%%

FIFA 11+
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Heat exhaustion; Dehydration (Paris summers 95 F); lack
of AC in dorms

Infectious Disease: |IOC followed guidelines from public
health organizations — digital health passports, real time
health monitoring systems — “public health playbooks”

Concerns about Covid (40+ cases), Measles, Dengue
Fever, Leptospirosis

Pollution of the Seine River. Since 2015 the French
government has spent 1.53 billion to clean it up. (People
have been banned from swimming there since 1923 due
to pollution and river traffic)

River pollution levels exceeded safety limits on most days

1 between Jul 26 and Aug 7. (Water utility Eau de Paris)
fppt.com







« Belgian team withdrew from triathlon mixed team finals —
athlete Claire Michel contracted E. coli after her individual
races

« Portuguese triathlete Vasco Vilaca —symptoms of Gl infection
after the race

« German swimmer Leonie Beck was ill after her race

* Heavy rains returned high levels of bacteria to the Seine —
900 CFU/100 m; canceled several practices and postponed
some races

QQP
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 Circulatory disorder that affects the autonomic nervous
system

« Abnormal increase in heart rate when standing or sitting
up (blood pools in lower part of body

« Lightheadedness, fainting, headache weakness, fatigue,
shaking, sweating heart palpitations, chest pain

» Triggers — pregnancy, major surgery, trauma, viral illness

¢ Most common in women 15-50; affects 1 — 3 million
people in US

* Runs in families; no definitive disease-causing gene yet
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POTS: Genes, Symptoms and Natural Solutions

POTS Symptoms

Fatigue

Headaches

Brain fog

Lightheaded, fainting

Vertigo

Heart palpitations

Chest pain

Exercise intolerance

Shaking

Cold hands and feet
Abdominal pain, nausea, bloating
diarrhea, constipation, bladder
problems

Diseases and conditions linkec
to triggering POTS include:

e Autoimmune activation of the
adrenergic system

e Autoimmune activation of the
angiotensin Il type 1 receptor

¢ Mast cell activation

¢ Viral illness, infections

¢ Joint hypermobility (found in
about 50% of teens with
POTS), Ehlers-Danlos

¢ linked to the HPV vaccine
(more studies are needed on
this to show causality)

e Concussions

¢ Inflammatory disorders

SLC6A2 gene: codes for a norepinephrine
transporter (NET), NET impairment is
linked to depression, panic disorder,
tachycardia, and POTS.

Genes linked to POTS

GNB3 gene: codes for a subunit of a G-
protein. Variants causes “enhanced vagal
withdrawal of the heart” in relation to
POTS.

(NOQ) synthase enzyme,
essential for relaxing bloo .
Variants t imked to POTS.
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Genetic Lifehacks

Learn. Experiment. Optimize.
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* Increase fluid intake (2-2.5 L/day)
* |ncrease salt intake

 Moderate exercise —rowing machines, recumbent bikes,
swimming, increase to tolerance

 Lifestyle changes —small meals, compression socks
* Meds — steroids, SSRIs
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2023 Diagnosis
Incurable kidney disease

Abnormal swelling in
face, hands, legs ankles

Family history of kidney
disease —brother died at
45, mother at 60

Left college; returned to
gymnastics in early 2024
and to the Olympics in
Paris

| PRESS RELEASE

American Kidney Fund
Teams Up with Gymnastics
Champion Suni Lee to

Help Educate and Empower
People to Know the Cause
of Their Kidney Disease

@ fl:\;rlr.?lrih‘csnoliidney Fund”
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Nearly 1 in 5 people worldwide lives with a
disability

e People with disabilities are at inherent risk for low
engagement with a consequential increased risk for
chronic disease related to a sedentary lifestyle:
cardiometabolic disease and mental health
conditions.

e Persons with a disability are 16%—62% less likely to
meet physical activity guidelines
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Para Athletes —athletes with disabilities who play sport
— Visual impairment

— Physical impairment: 1. Neurological (Brain, spinal cord,
neuromuscular); 2. Musculoskeletal disorders (limbs, short stature,
leg length difference, impaired passive ROM)

— Intellectual impairment

Impairments pose challenges in sport and daily living Static
or progress over time

Often older, comorbidities, multiple impairments

Often have pain

Higher risk of injury, infections (respiratory, skin, Gl); SC
injuries — UTI

Lack of data about mental health - burnout, anxiety,
deoression. dealina with stereotvpes m



* More prone to illness & injury that their Olympic
counterparts.

* No international standardized periodic health
evaluations as there are for Olympics

* Medical support teams important; logistics —
arrival, adjustment implement ‘buddy” system
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Poor knowledge
of Para Sport

Benefits of Para Sport Participation

Cardiometabolic
Health

Barriers to Para Sport Partici

Poor accessibility
to training
facilities

Lack of Devaluation of
equipment para sports

Lack of social
support

Goal: Health Equity for People With Disabilities

Strength Functional status  Adaptive skills Brain Health

Inequity in
financial support

Social inclusion

TppL.com
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POWER COUPLE!

TEAM USA'S HUNTER WOODHALL
WINS FIRST PARALYMPIC GOLD

MEDAL WEEKS AFTER WIFE WINS
OLYMPIC GOLD
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