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No. of Athletes participating in Paralympic 
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Evolution of Diversity and Inclusion 
in the Paralympic Games

1960 – Rome SCI only

Gradual inclusion of different impairment 
types

•1976 - VI & Amputees

•1980 – CP & Les Autres

•1996 – Intellectual disability

Male : Female Ratio 60:40
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1992 – Challenges for a young sports 
physician

• Desire to apply 
principles of Sports 
Medicine to the Para 
athlete

• Very limited literature 
base

• Funding limited

• Small practitioner base



Sports Medicine Approach

•Know your athletes

•Anticipate the 
potential problems 
of your athletes

•Introduce prevention 
strategies
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1979



1984/1985

Kathleen A. Curtis, PT, Ph.D.
Former Dean, College of Health Sciences
University of Texas at El Paso



1992

Dr Mike Ferrara 
Dean, College of Health and 

Human Services 
University of New 

Hampshire
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1992 - 2000

1st IPC Athletics 
World Champs

Berlin

1994
1996

1997
1998

1999
2000

IPC European 
Swimming Champs

Badajoz

IPC European 
Swimming Champs

Braunshweig
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IPC Medical Committee 2001

Dr Michael Riding 
CMO IPC

Dr Toni Pascual
Anti-Doping



Sports Injury Prevention

1. Establishing the extent of the 
problem:

Incidence

Severity

2. Establishing the 
aetiology and mechanism 

of sports injury

3. Introducing a 
preventive measure

4. Assess effectiveness of 
intervention by repeating 

1.



2002
Dr Stuart Willick

Associate Professor, Physical 
Medicine & Rehabilitation, 

University of Utah School of 
Medicine



Salt Lake Injury Survey



Salt Lake Injury Survey

First interaction with Sport International
Federation re: injury prevention and regulations



Issues of Exercise in the Heat
for Paralympians are the Same

Performance Limitation & Heat Illness
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Torino 2006 and Vancouver 2010

Dr Carolyn Emery
University of Calgary

Dr Anne Allen
Wilmington NC
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Dr Carolyn Emery
University of Calgary

Dr Anne Allen
Wilmington NC



Sports Injury Prevention Para Ice hockey



2007





Prof Wayne Derman Prof Martin Schwellnus Cheri Blauwet

Peter Van de Vliet



IPC Injury Surveys

Willick SE, Webborn N, Emery C, et al.
Br J Sports Med Published Online First
doi:10.1136/bjsports-2013- 092374







IPC Winter Injury Surveys

Salt Lake 2002

Torino 2006

Vancouver 2010

Sochi 2014

Pyeongchang 2018



IPC Summer Injury & Ilness Surveys

London 2012

Rio 2016

Tokyo 2020

Watch this Space



Injury rate by sport – London 2012 
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General Risk Factors Paralympians

• Tend to be older 
than Olympians –
London 2012 Mean 
age 30 (12-67)

• Co-morbidities from 
medical conditions

• Manual wheelchair 
use independent risk 
factor for upper limb 
injury



Incidence rate of illnesses

Schwellnus M, et al. Br J Sports Med 2013



Incidence rate of illnesses

Schwellnus M, et al. Br J Sports Med 2013

Different to Olympians



Summer
Olympics

Summer
Paralympics

Winter
Paralympics

Winter Olympics

Illness proportion (%) 7 15.1 17.4 8

Illness rate (/1000 athlete days) 5.2 13.2 18.7 5
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Illness in impairment classes 
(385 illnesses on WEB-IISS)

•Skin and subcutaneous 
illnesses
•Spinal cord injured 

(46.7%)
•Amputation/limb 

deficiency (31%)
•Urinary tract infection –

Spinal cord injured 
(77.4%)

Derman , Schwellnus & Jordaan Physical Medicine & Rehabilitation, 6, 23-30, 2014



Skin and Subcutaneous Tissue





Additional 5472 steps / day
when at a Paralympic Games

(83% increase over normal day)



Urinary Tract Infection

• Commonest cause of 
disabling infection in SCI 
athletes

• ‘Hero to Zero’ in hours

• Education –
• Hydration

• Hand hygiene





Injury – Areas of Focus

Upper Limb 
Injuries



“Biomechanics is everything” 
Yves Vanlandewijck

Injury related to the 
Mechanics of Sport



To determine which structures will be damaged, and 
how to prevent injury, it is essential to understand:

•The Sport

•The Impairment type

•The Impairment level 

And understand the biomechanical differences



Different Sports – Different Uses
– Different Chairs

Different Design =

Different Pushing Techniques &

Different Sport Demands =

Different Mechanical Loads
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Different Sports – Different Uses
– Different Chairs

Different Design =

Different Pushing Techniques &

Different Sport Demands =

Different Mechanical Loads



Injury rate by sport – London 2012 



Injury Mechanism FB5



Mechanism of Acute Injury in Competition

▪ 7/8 injuries -
contact with other 
athletes 

▪ 5 out of 8 (62.5%) 
were reported as 
relating to foul 
play and contact 
with other athlete.



Collecting
Concussion
Data

Real-time Data

Assist Clinical Decision Making Collate info on Impacts and Risk

NPC Team Physician IPC Research Team

Wearable Technology 
Implanted in head protection



Collecting Concussion Data



Integration of Innovative Materials 
and Sport Specific Design



Integration of Innovative Materials 
and Sport Specific Design

•D30 - rate-sensitive, soft, flexible 
materials with high shock 
absorbing properties 

•Based on non-Newtonian 
principles, molecules flow freely, 
but on impact, lock together to 
dissipate impact energy and 
reduce transmitted force.



Carlo Rovelli

“Science is an acute 
awareness of the extent 

of our ignorance”



Integration into International Sport
Regulations

•Engagement with IF regarding head 
protection trials

•Consider mandatory 
implementation

•Referee, player and coach 
education

• Longitudinal study to assess effect







Head Injury and Concussion Risk



Upper Limb Injury



Important Consequences of 
Upper Limb Injury

Impact on Activities of Daily Living: 
•Propulsion
•Transferring – chair to bed, toilet, 
car
•Self-care – bladder/bowel
•Driving





INJURY RATE BY BODY PART

Willick SE, Webborn N, Emery C, et al. Br J Sports Med Published Online First
doi:10.1136/bjsports-2013- 092374

1. Shoulder 17.7%

3. Elbow 8.8% 
2. Wrist/Hand 11.4%

4. Knee 7.9%



Injury Location is Impairment/Event Specific

Ambulant Athletes Wheelchair/Seated Athletes

1. Thigh 1. Shoulder/clavicle

2. Knee 2. Elbow

3. Lumbar spine 3. Knee

4. Lower leg 4. Upper arm

5. Foot 5. Wrist

Lower extremity involvement Upper extremity involvement



Injuries/1000 athlete days  - Sport v
Athletics Track Wheelchair

Wheelchair Sports

Mixed Sports

Non-Wheelchair Sports

Wheelchair Track



Injuries Wheelchair Athletics
by Event Type

Sprints Long distances Throws

Athletes participating 110 32 177

Acute Traumatic (IR) 6 (5.5) 4 (12.5) 18 (6.8)

Acute on Chronic (IR) 2 (1.8) 0 (0) 10 (4.5)

Overuse injury (IR) 3 (2.7) 0 (0) 14 (7.9)

Total 11(10) 4 (12.5) 42 (23.7)

0-1 days missed (IR) 9 (8.2) 3 (9.4) 32 (14.7)

> 1 day missed (IR) 2 (1.8) 1 (3.1) 10 (4.5)
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Wheelchair Sports

Mixed Sports

Non-Wheelchair Sports

Wheelchair Field

Injuries/1000 athlete days  - Sport v
Athletics Field Wheelchair



Region Track Field
No. of 
injuries

% of all 
injuries 

Incidence 
rate

Shoulder/c
lavicle

2 9 11 19.3% 3.4

Elbow 1 8 9 15.8% 2.8

Knee 1 5 6 10.5% 1.9

Upper arm 2 3 5 8.8% 1.6

Wrist 1 3 4 7.0% 1.3

Top 5 Injuries by Anatomical Region  in 
Wheelchair Athletes



Region Track Field
No. of 
injuries

% of all 
injuries 

Incidence 
rate

Shoulder/c
lavicle

2 9 11 19.3% 3.4

Elbow 1 8 9 15.8% 2.8

Knee 1 5 6 10.5% 1.9

Upper arm 2 3 5 8.8% 1.6

Wrist 1 3 4 7.0% 1.3

Top 5 Injuries by Anatomical Region  in 
Wheelchair Athletes

Problem of the 
throwing athlete







Associations between the three different assessments 
for all athletes combined (A) and for each of the three 

types of athletes (B-D). 

[Key PESS = Physical Examination of the Shoulder Scale; WUSPI = Wheelchair User’s Shoulder Pain Index;
USPRS = Ultrasound Shoulder Pathology Rating Scale]



BOOSTING IN PARALYMPIC SPORT –
PROTECTING THE CLEAN ATHLETE: 
CHALLENGES FOR EDUCATION, POLICY 
AND PROCEDURES 



Autonomic Dysreflexia (AD)

BPHR



•40% of susceptible athletes questioned were 
unaware of boosting

•17% of athletes questioned admitted to 
using boosting during training and/or 
competition



IPC Boosting Testing Programme 2008 - 2016



IPC Tested Athletes Data



Optimising the Care of the Athlete
The Team Physician















1. Rechtschaffen. The control of sleep. In: Hunt, editor. Human behaviour and its control. Cambridge, MA: Schenkman; 1971

If sleep does not serve an absolutely vital function, 
then it is the biggest mistake 

the evolutionary process ever made1

"

"

The importance of sleep
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Illness at the London 2012 Paralympic Games and 
country clusters: Respiratory illness/1000 athlete days 
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Cardiovascular Health

Dr Marco Bernardi
Univ of Rome Sapienza 

Cardiovascular
Risk

Bone Health



Promoting Safe Sport – Dr Yetsa Tuakli



Reactive and Proactive



Reactive and Proactive

▪Six fold increase in 
acute alpine ski injuries 
from the Vancouver 
2010 Paralympic Games

▪Risks:
▪Downhill
▪Upper part of course
▪Jumps

▪Snow conditions



Reactive and Proactive



Reactive and Proactive
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Where do we go next?

•Longitudinal sport specific injury and illness 
surveillance in Para athletes

•Leading to effective prevention programmes 
including sports policy changes – e.g. rule 
changes, equipment, training, athlete 
behaviours

•The Older Para Athlete: morbidity and 
mortality in past Paralympic athletes



What would I like to see over the next 10yrs?

•Every International Federation with a 
longitudinal injury and illness surveillance 
programme
•An IPC branded team clinician course with 
global reach to help train NPC clinicians in the 
regions to train others
•Paralympic sports medicine as a recognised 
specialty with training programmes
•An ongoing research programme into the 
health outcomes and life quality  of former 
Paralympians



Carlo Rovelli

“Science is an acute 
awareness of the extent 

of our ignorance”



•The Paralympic Games 
are a powerful 
demonstration of the 
vitality and 
achievements of 
disabled persons 
world-wide…”

• Kofi Annan, United Nations Ex-Secretary 
General (letter dated 7 September 2004











Prof Nick Webborn OBE
Chairman, British Paralympic 
Association

London 2012, Chief Medical 
Officer, ParalympicsGB



1974 - 1980












