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Cardiovascular screening of Paralympic 
athletes reported by chief medical 
officers of the PyeongChang 2018 
Paralympic Winter Games
Brett G Toresdahl,1 Cheri Blauwet,2,3 Cindy J Chang,4,5 Daphne I Ling,6 
Irfan M Asif7

The 2009 IOC Consensus Statement on 
Periodic Health Evaluation (PHE) of Elite 
Athletes recommends a 12-lead ECG, but 
the frequency of the PHE elements is not 
defined.1 In 2011, the International 
Paralympic Committee (IPC) approved 
the IPC Medical Code, which describes 
the need for routine PHE based on the 
latest medical knowledge.2 However, the 
components and frequency of screening 
are also not delineated. Recent research 
has evaluated the cardiovascular (CV) 
screening practices of Olympic athletes, 
but there are limited data regarding CV 
screening of Paralympic athletes.3 4

This study aimed to investigate current 
practices for CV screening of Paralympic 
athletes. Chief medical officers (CMOs) 
for National Paralympic Committees 
of the PyeongChang 2018 Paralympic 
Winter Games were identified by the IPC 
and surveyed regarding the CV screening 
practices of their respective teams. The 
primary outcome was the utilisation of 
CV screening components as part of the 
PHE. The secondary outcomes were the 
frequency of performing the CV screening 
components.

A total of 35 of the 49 (71.4%) coun-
tries participating in the PyeongChang 
2018 Paralympic Winter Games had a 

CMO who could be identified. Of these, 
26 completed the survey (74.3% of iden-
tified CMOs), representing 399 of 567 
(70.4%) Paralympic athletes. Written 
mandates existed regarding the PHE for 
17 of 26 responding countries (65.4%). 
The following screening components 
were performed at least once in all or 
most athletes from responding countries: 
25 (96.1%) personal history, 24 (92.3%) 
family history, 24 (92.3%) physical exam, 
22 (84.6%) ECG, 9 (34.6%) echocardio-
gram and 10 (38.5%) stress test (table 1). 
Twenty-two countries (84.6%) screened 
all or most athletes at least once with 
personal history, family history, phys-
ical exam and ECG. For the two coun-
tries that reported screening few or no 
athletes with ECG, reasons for not using 
ECG were expense of screening for both 
countries, as well as lack of physicians to 
interpret ECG, lack of evidence about 
cost-effectiveness and lack of consensus 
about follow-up testing recommenda-
tions for one country.

Most countries (19 of 26, 73.1%) 
performed CV screening with at least 
one component in all or most athletes 
on an annual basis. ECG screening was 
performed annually in 15 of the 22 
countries (68.1%) that use ECG. Four 

countries reported that impairment 
type influenced the PHE. Qualitative 
descriptions included modifying the 
stress test protocol, for example, arm 
ergometry rather than treadmill, or 
refraining from performing a stress test 
depending on the athlete’s degree of 
impairment, for example, athletes with 
high spinal cord injury (SCI) or severe 
cerebral palsy. No CMO reported 
performing additional or more frequent 
CV screening based on an athlete’s 
impairment type.

This is the first study to assess 
CV screening practices among elite 
Paralympic athletes. Strengths of the 
study include that the responding 
CMOs represented over 70% of 
athletes, while limitations include the 
inability to link screening outcomes to 
CV screening practices. Nevertheless, 
important findings include the fact that 
85% of the responding countries screen 
the majority of their athletes with 
personal history, family history, phys-
ical exam and ECG, and nearly 70% of 
these countries perform all four compo-
nents on an annual basis. This finding 
may reflect the increased risk for CV 
disease in Paralympic athletes, possibly 
attributable to higher prevalence of CV 
disorders, structural cardiac adaptations 
that result from haemodynamic alter-
ations in spinal cord-injured or amputee 
athletes, or increased risk of coronary 
disease due to a relative decrease in 
overall physical activity.5–7 The propor-
tion of Paralympic athletes screened 
for CV disease is higher than Olympic 
athletes, with 92.3% vs 79.8% screened 
with personal history, family history 
and physical exam, as well as 84.6% 
vs 74.5% with ECG.4 Furthermore, 
athletes with SCI may have difficulty 
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Table 1 Cardiovascular screening components used by responding countries participating in 
the PyeongChang 2018 Paralympic Winter Games

Component
All athletes
n (%)

Most athletes
n (%)

Some athletes
n (%)

Few athletes
n (%)

No athletes
n (%)

Personal history 20 (76.9) 5 (19.2) 1 (3.8) 0 0

Family history 19 (73.1) 5 (19.2) 1 (3.8) 0 1 (3.8)

Physical exam 19 (73.1) 5 (19.2) 1 (3.8) 0 1 (3.8)

ECG 19 (73.1) 3 (11.5) 2 (7.7) 1 (3.8) 1 (3.8)

Echo 7 (26.9) 2 (7.7) 6 (23.1) 2 (7.7) 9 (34.6)

Stress test 6 (23.1) 4 (15.4) 4 (15.4) 3 (11.5) 9 (34.6)

PHx, FHx, PE 19 (73.1) 5 (19.2) 1 (3.8) 0 1 (3.8)

PHx, FHx, PE, ECG 18 (69.2) 4 (15.4) 1 (3.8) 1 (3.8) 2 (7.7)

PHx, FHx, PE, ECG, echo 7 (26.9) 2 (7.7) 6 (23.1) 2 (7.7) 9 (34.6)

PHx, FHx, PE, ECG, echo, 
stress

4 (15.4) 4 (15.4) 4 (15.4) 3 (11.5) 11 (42.3)

Echo, echocardiogram; FHx, family history; PE, physical exam; PHx, personal history.
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describing symptoms of angina due to 
decreased sensory feedback.

Paralympic athletes are a distinct popu-
lation with unique CV demands and 
physiology. Screening for diseases that 
predispose these athletes to sudden cardiac 
death (SCD) should include an individu-
alised approach based on estimated risk 
for SCD and available resources. Further 
research is needed to better understand 
optimal screening strategies for this cohort 
of athletes.
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