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ABSTRACT
Objectives To adapt key components of exertional heat 
stroke (EHS) prehospital management proposed by the 
Intenational Olympic Committee Adverse Weather Impact 
Expert Working Group for the Olympic Games Tokyo 
2020 so that it is applicable for the Paralympic athletes.
Methods An expert working group representing 
members with research, clinical and lived sports 
experience from a Para sports perspective reviewed and 
revised the IOC consensus document of current best 
practice regarding the prehospital management of EHS.
Results Similar to Olympic competitions, Paralympic 
competitions are also scheduled under high 
environmental heat stress; thus, policies and procedures 
for EHS prehospital management should also be 
established and followed. For Olympic athletes, the basic 
principles of EHS prehospital care are: early recognition, 
early diagnosis, rapid, on- site cooling and advanced 
clinical care. Although these principles also apply for 
Paralympic athletes, slight differences related to athlete 
physiology (eg, autonomic dysfunction) and mechanisms 
for hands- on management (eg, transferring the collapsed 
athlete or techniques for whole- body cooling) may 
require adaptation for care of the Paralympic athlete.
Conclusions Prehospital management of EHS in the 
Paralympic setting employs the same procedures as for 
Olympic athletes with some important alterations.

INTRODUCTION
With the increasing knowledge in the clinical 
management of heat- related illnesses, development 
of specific guidelines and protocols to treat exer-
tional heat stroke (EHS) and other heat- related 
conditions are becoming readily available.1–3 These 
documents are of high relevance considering global 
warming, the increasing number of mass partici-
pation events that take place in extreme environ-
ments and the increasing number of participants 
of all competitive levels engaging in these events. 
Although elite athletes, including Paralympic 
athletes, are more likely to be better prepared for 
competing in the heat (ie, heat acclimatisation, pre- 
cooling and par- cooling) the medical care provided 
in elite events follow the same principles as those 
applied at mass participation events. The envi-
ronmental conditions at the Tokyo 2020 Summer 
Olympic and Paralympic Games have raised 
concerns among teams, organisers and the scientific 
community due to the expected high temperatures 
and relative humidity, based on the recent trends 
and reports.4 In this context, a new set of guidelines 

for prehospital management of EHS at the Tokyo 
2020 Olympic Games was recently published, 
focusing on the medical care and logistical set up 
required to provide high- quality care at the sporting 
venue.3 Although the clinical management of EHS 
in athletes competing in Para sport may adopt the 
same principles, there are substantial differences 
that should be taken into consideration when 
organising prehospital management strategies.

Athletes at the Paralympic Games are classified 
into 10 impairment types (eight physical impair-
ments as well as visual and intellectual impairments) 
resulting in a heterogeneous athlete population. The 
available evidence indicates that the incidence of 
EHS in the Paralympic athlete population is low.5–7 
Nonetheless, some Paralympic athletes across the 
spectrum of eligible impairments are inherently at 
greater risk of thermoregulatory strain during exer-
cise in the heat (table 1). As such, heat syncope/
exhaustion are still possible, and clinicians must be 
prepared to manage these athletes appropriately at 
the Paralympic Games and other events globally. 
Additionally, given the ever- increasing standard 
and professionalism of Paralympic sports (eg, 124 
Paralympic records were broken during the Tokyo 
2020 Paralympics) and the trend towards interna-
tional events being staged in hot and/or humid envi-
ronments and the increased prevalence of foreseen 
heatwaves,8 including the 2024 venue in Paris and 
2028 venue in Los Angeles, the prevalence of EHS 
will likely increase over time.

EHS PREHOSPITAL CARE OVERVIEW
Basic components of EHS prehospital care include: 
(1) early recognition, (2) early diagnosis, (3) rapid, 
on- site cooling and (4) advanced clinical care.3 
Unlike other sports- related medical emergency 
(eg, spinal injury, brain trauma, complex frac-
ture), EHS requires the treatment to be completed 
on- site first, before the patient is transported to 
the advanced care.9 This is due to the fact that the 
duration of sustained hyperthermia is known to 
dictate patient prognosis.10 A delay in appropriate 
recognition, diagnosis and cooling can lead to cata-
strophic outcome.11 12 Current clinical best practice 
suggests that EHS patients must be cooled until 
their core body temperature is below 39°C within 
30 min of the onset.3 Therefore, it becomes critical 
that medical providers working at sporting events 
with risk of EHS are well equipped with skills and 
resources to execute (1) rectal temperature assess-
ment to confirm the diagnosis, (2) rapid cooling 
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using whole- body cold- water immersion and (3) follow- up 
examination to assess discharge readiness.

When possible, it may be of benefit to acquire the athlete’s 
medical history and ongoing therapy prior to the event since 
impairment type indicated by the competition class does not 
necessarily represent whether the athlete is predisposed to 
increase thermoregulatory strain. For example, eligibility in the 
Quad class of wheelchair tennis is not restricted to athletes with 
tetraplegia. Consequently, a player with a spinal cord injury at 
the C8 level or above versus a player with an upper limb myop-
athy will both be eligible, but the former is at higher risk for 
exertional heat illness. If personal medical information cannot 
be acquired due to medical privacy reasons, organisers of the 
event are advised to request participating athletes and staff to 
report any foreseeable heat- related issues prior to the day of the 
competition. Some of the key questions to ask include: (1) pres-
ence of thermoregulatory impairment and the reason, (2) history 
of exertional heat illness, (3) baseline blood pressure, if lower 
than the reference value and (4) any intake of medication that 
may alter the interpretation of vital signs.

HEAT DECK/MEDICAL TENT
Heat deck set-up and transfer of patient from field of play to 
medical tent
Heat deck, a designated area for EHS treatment and manage-
ment, should be located within or adjacent to the main athlete 
medical tent. When the sport of interest involves Paralympic 
athletes, who compete in wheelchair sports (eg, wheelchair 
racing), the space within and corridor to the medical tent 
must be designed to accommodate the width of varying sports 
wheelchairs. Securing a clean water source, ice and appropriate 
drainage is at high priority to manage cold water immersion tubs.

Once the Paralympic athlete is suspected of experiencing EHS 
at the field of play, the athlete should be transferred directly to 
heat deck. Medical personnel assigned to work at Paralympic 
events should be familiar with transfer techniques of athletes 
with different impairments, particularly the collapsed athlete. 
Manual lifting in healthcare training programmes and policies 
are encouraged to prevent musculoskeletal injuries to the volun-
teers by athlete handling.13 14 If the Paralympic athlete collapses 

Table 1 Examples of medical condition specific to Paralympic athletes in relation to thermoregulation

Diagnosis Thermoregulation considerations for in- competition performance Para sport
Reporting of heat- related illness/ 
symptoms

Spinal cord- related disorders  ► Impairments in skin blood flow and sweat responses below the 
lesion level,24 25 reduced venous return,26 and higher body fat will all 
contribute to increased heat storage for a given workload.27

 ► Tc typically increases continuously throughout competition, as well 
as passive heating28 (without cooling aids), highlighting the level of 
thermoregulatory disruption.

Wheelchair Rugby
Para Athletics
Para Archery
Paratriathlon

Heat- related disorientation29

Convulsion5

Heat- related fatigue22

Heat- related illness30

Non- spinal cord- related 
neurological disorders

 ► Greater metabolic heat production of locomotion, for a given 
workload, when compared with Olympic athletes.31

 ► High muscular tone impairs venous return, increasing the 
cardiovascular strain and relative intensity of exercise.32

 ► Impaired pace awareness may increase their risk of thermoregulatory 
strain.33

 ► Increases in body and/or environmental temperature (without cooling) 
can exacerbate neurological symptoms, including fatigue, in those 
with multiple sclerosis,34 where the sudomotor response to heating is 
already impaired.35

Para Athletics
Paratriathlon

Heat exhaustion5

Heat- related illness5

Heat- related illness30

Limb deficiency  ► Display limited body surface area for evaporative and convective heat 
loss, increasing heat storage.36

 ► Closer coupling of Tc and Tsk which is further exacerbated by socket 
liners and prostheses limiting heat dissipation.37

 ► Skin grafts remove a portion of the skin capable of sweating 
and cutaneous vasodilation, augmenting the impairment in 
thermoregulatory capacity.38

 ► Significant gait asymmetries, elevating metabolic heat production for a 
given workload.39

Para Athletics
Paratriathlon

Cramps and collapse5

Heat exhaustion5

Heat- related illness5

Heat- related illness30

Visual impairment  ► Impaired pace awareness (depending on level of visual feedback) may 
increase their risk of thermoregulatory strain.40

 ► Difficulties in self- monitoring hydration through urine colour or volume 
may cause issues during competition.41

 ► Athletes with albinism are prone to sunburn in situations of 
high radiant load. This exacerbates thermal sensation and limits 
thermoregulation during exercise through a locally mediated effect on 
sweat gland responsiveness and capacity.42

Para Athletics
Paratriathlon

Dermatological burn5

Heat exhaustion5

Heat- related illness5

Heat- related illness30

Grobler et al5 competitive athletics taking place in wet- globe temperatures 24.6–36.0°C; Griggs et al29 wheelchair rugby match play at 18.4–20.9°C and 31.1%–45.1% relative 
humidity; Handrakis et al22 competitive archery outdoors for 10 hours (conditions not reported); Stephenson et al30 competitive paratriathlon in 33°C relative humidity 35%–
41%. The reader is guided to Westaway et al43 for lists of medications that can interfere with thermoregulation, dehydration and heat- related illness.
Adapted from Stephenson and Goosey- Tolfrey44 and evidence of heat- related illness reported in Paralympic sports.3 16–18

Tc, body core temperature; Tsk, skin temperature.
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while in sports equipment (eg, sports wheelchair, handcycle), 
carefully extricate the athlete from their equipment. Therefore, 
prior familiarisation with equipment and strapping used by 
athletes is important.

Management of medical tent traffic
Given the complexity of managing emergency medical condi-
tions in Paralympic athletes, it is important that a team repre-
sentative who knows the athlete well is allowed to enter the heat 
deck during EHS management. This will allow the team repre-
sentative to provide impairment- specific information (including 
medications and therapeutic use exemption considerations) 
to the management team, which may assist in the selection of 
prehospital care procedures. For athletes with visual impair-
ment, their guide should have a guaranteed entry to the medical 
tent to provide assistance in the care of the athlete. Furthermore, 
athletes with communication disability (eg, dysarthria) should be 
allowed to have their team representative accompany the athlete 
to facilitate communication throughout treatment, and to ensure 
that the athlete has returned to baseline mental status prior to 
discharge.

PATIENT ASSESSMENT
The general principles of prehospital EHS management in 
Paralympic athletes do not differ greatly from the standard care 

used in the general athletic context (figure 1). We encourage 
readers to review the paper by Hosokawa et al for an overview 
of the fundamental concepts.3

Rectal temperature should be assessed using a flexible probe 
to identify the extent of exercise- induced hyperthermia. If the 
collapsed athlete’s impairment is in the category of spinal cord 
injury at or above T6, heart rate and blood pressure should be 
checked immediately, and then monitored for signs of autonomic 
dysreflexia (AD) (table 2). These athletes are also at higher risk 
for impaired thermoregulation (eg, overheating/EHS or over-
shoot during cooling). When assessing the rectal temperature 
of athletes with spinal cord injury at or above T6, lidocaine 
gel should be used to prevent the risk of AD. However, such 
risk is minimal given this task constitutes only a brief, transient 
noxious stimulus. In relation to AD, medical providers should 
also consider bowel and bladder distension as the cause of AD 
(as EHS is unlikely to be the direct cause of AD). The induction 
of AD can have major implications on heart rate and blood pres-
sure (elevations) leading to a dangerous condition. The reader is 
guided to Blauwet et al15 for further guidance.

Before moving the athlete to whole- body cold- water immer-
sion tub, assessment for pressure sores, open wounds and local 
burns should also be conducted thoroughly, which may be more 
prevalent in amputee athletes and athletes with insensate regions 
(paraplegia and tetraplegia). If open wounds are present, cover 

Figure 1 Algorithm (A1) for the initial diagnosis and management of a Paralympic athlete with suspected exertional heat stroke who has no risk of 
autonomic dysreflexia. NPC, National Paralympic Committee; OCPG, Organising Committees for the Paralympic Games; SCI, spinal cord injury.
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the area with an appropriately disinfected or new cold- water 
immersion tub to avoid the risk of contamination. It should 
be noted that these steps must be taken expeditiously to avoid 
unnecessary delays in care.

WHOLE BODY COLD-WATER IMMERSION
Medical providers must continuously monitor rectal temperature 
throughout the cooling process to determine the end point of 
treatment (ie, rectal temperature reaches 39.0°C) (figures 1–3). 
Clinicians should be reminded that inserting a rectal thermom-
eter with proper technique (ie, use of lidocaine gel) is unlikely 
to cause AD. The immersion tub size should be selected accord-
ingly to the average body size of the participants. An immer-
sion tub that is traditionally used for the purpose of recovery 
ice bath may not be suitable for EHS treatment as it may be too 
deep for medical providers to transfer the collapsed athlete in 
and out from the bath and has the risk of drowning (readers 
are referred to Hosokawa et al for sample size of the immersion 
tub).3 The use of a pole- less stretcher to transfer the Paralympic 
athlete in and out of the tub may have increased importance 

than Olympic athletes since manual handling and moving 
patients who have mobility limitations requires some practice. 
If an athlete with amputation experiences EHS and needs to be 
cooled, the prosthesis should be removed prior to immersion (or 
whenever possible, if it can be done safely) to maximise the skin 
surface to be cooled. In some cases, there will be a connection or 
interface device (commonly made of silicone), which should be 
removed to maximise the skin surface area to be cooled. In rare 
circumstances, where it is not safe to employ whole- body cold- 
water immersion (ie, athletes with known intellectual impair-
ments who are not compliant to treatment measures), medical 
providers may choose whole- body rotating ice towels and/or ice 
water dousing as an alternative option, as these cooling methods 
have been shown to have adequate cooling rates.16 Tarp- assisted 
cooling (TACo) is another alternative cooling technique used to 
treat EHS.17 However, in the case where whole- body cold- water 
immersion is deemed unsafe, it is unlikely that the TACo method 
can be administered safely since it also involves significant patient 
transfer. Among a small group of Paralympic athletes at risk of 
AD (ie, spinal cord injury at or above T6), transfer and change 
in the positioning of the patient should be minimised as much as 
possible to prevent noxious inputs that could trigger AD. In such 
situations, medical providers may consider using a mix of whole- 
body rotating ice towels and partial body immersion (ie, entire 
upper extremity) (figure 2). The reader is directed to the work of 
Griggs et al18 and Pritchett et al19 for more practical guidance. It 
should be emphasised that reduction of internal body tempera-
ture within the initial 30 min of collapse ensures survival and 
minimises the severity of sequela.20

Finally, a laboratory study suggests that the risk of hypo-
thermic overshoot may be more pronounced among athletes 
with impaired thermoregulation (eg, athletes with a spinal cord 
injury).21 Medical providers should monitor the rate of cooling 
closely as it may be faster compared with athletes with no 
disability.22 23

Hygiene-related considerations
Consider stump hygiene and skin health of athletes with a limb 
deficiency, particularly of the lower limb. While the residual limb 
may display skin irritation, if whole- body cold- water immersion 
is the preferred option, then ensure that once the prosthesis is 
removed, the area is fully dried post- immersion and cleansed to 
prevent infection.

Athletes with colostomy bags should still be cooled using 
whole- body cold- water immersion to prioritise life- saving proce-
dure; however, whole- body cold- water immersion tub used to 
cool athletes with colostomy bag should be drained and disin-
fected after each use. If available, consider designating a large 
shower room (ie, such as those seen in sports arenas and locker 
rooms) where running water can be used to also cleanse the 
athlete while protecting privacy.

POST-TREATMENT
There are currently no Para- athlete specific considerations for 
post- EHS treatment follow- up in the athlete medical tent. It is 
recommended that the need for specific testing be left to the 
team physician rather than medical tent team due to the wide 
variety of medical complications in Paralympic athletes.

CONCLUSION
Prehospital management of EHS in the Paralympic setting 
employs the same procedures as for an Olympic athlete 
with some important alterations. These include additional 

Table 2 Overview of the 22 sporting events at Tokyo Paralympic 
Games and the sports/events where athletes are at risk for autonomic 
dysreflexia (AD) and impaired thermoregulation with a spinal cord 
injury at or above the level T6

Sports

Spinal 
cord- related 
disorders

Above 
or at SCI 
level T6

Environmental 
heat stress Event and class

Archery ☑ ☑ Moderate W1

Athletics ☑ ☑ High WR track T51–
T53
Seated throws 
F51–F53

Badminton ☑ ☑ Low WH1

Boccia ☑ ☑ Low BC1

Canoe ☑ ☑ Low Kayak KL1

Cycling ☑ ☑ High Handcycling H1

Equestrian ☑ □ Moderate –

Football (5- a- 
side)

□ □ Moderate –

Goalball □ □ Low –

Judo □ □ Low –

Powerlifting ☑ □ Low –

Rowing ☑ ☑ Moderate AS

Shooting ☑ ☑ Moderate Rifle SH2

Sitting volleyball ☑ ☑ Low –

Swimming ☑ ☑ Low S1 SB1 and S2 
SB1

Table tennis ☑ ☑ Low Class 1

Taekwondo □ □ Low –

Triathlon ☑ ☑ High PTWC

Wheelchair 
basketball

☑ □ Moderate –

Wheelchair 
fencing

☑ □ Low –

Wheelchair 
rugby

☑ ☑ High Typically, 0.5 
and 1.0

Wheelchair 
tennis

☑ ☑ High Quad class

Environmental heat stress taken from Griggs et al.6 For further guidance on AD 
please refer to the work of Blauwet et al.15

F, field; SCI, spinal cord injury; T, track; WR, wheelchair racing.
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Figure 2 Algorithm (A2) for the initial diagnosis and management of a Paralympic athlete with suspected exertional heat stroke who has potential 
risk of autonomic dysreflexia and impaired thermoregulation (ie, individuals with spinal cord injury at T6 or above). NPC, National Paralympic 
Committee; OCPG, Organising Committees for the Paralympic Games; SCI, spinal cord injury.

Figure 3 Algorithm (B) for the management of an athlete with exertional heat stroke (continued from figures 1 and 2). When intravenous access 
is not available administer 1 mg (1 mL) Glucagon by intramuscular or subcutaneous injection and recheck blood glucose after 10 min. After Glucagon 
administration, administer supplemental carbohydrates orally once the patient has regained consciousness to prevent delayed hypoglycaemic. NPC, 
National Paralympic Committee; OCPG, Organising Committees for the Paralympic Games.
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preparations to assist transport of Para- athletes with mobility 
equipment, planning for alternative whole- body cooling 
methods if cold water immersion is deemed unsafe, and extra 
precautions and monitoring for athletes at risk of AD. We hope 
that event and team medical practitioners and Para athletes 
themselves are familiar with the prehospital management of 
EHS, since global warming poses a significant risk to Para sport 
competitions in the future.

What are the findings?

 ⇒ The incidence of exertional heat stroke (EHS) is relatively 
low among Paralympic athletes, but with increased global 
warming and interest to host world stage events in hot and 
humid environments the risk of EHS in Paralympic athletes 
may increase over time.

 ⇒ Medical providers are advised to review participating 
athletes’ impairment classification and categories prior to the 
event in order to apply impairment- specific considerations to 
safely treat Paralympic athletes with suspected EHS.

 ⇒ Paralympic athletes with autonomic dysfunction may 
experience altered thermoregulation, putting them at higher 
risk of EHS, as well as hypothermic overshoot during cold 
water immersion.

 ⇒ Athletes with significant mobility disability with suspected 
EHS may warrant whole- body cooling options other than cold 
water immersion to ensure safety and ease of care.

How might it impact on clinical practice in the future?

 ⇒ While the core principles of prehospital management of EHS 
for Paralympic athletes are no different from the standard 
care used in the general athletic context, extra caution may 
be required regarding specific physiological differences (eg, 
autonomic dysfunction) that impact the management of the 
altered or collapsed athlete.

 ⇒ Due to the heterogeneous athlete population, a thorough 
knowledge and awareness of the physiological and 
thermoregulatory responses in Paralympic athletes is required 
to optimise medical services at sporting events.
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