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Tolerability and impact 
of SARS-CoV-2 
vaccination in elite 
athletes
As vaccination policies for SARS-CoV-2 
have evolved to include younger, 
active populations,1 evidence of 
vaccine hesitancy in some groups has 
emerged.2 For athletic individuals, a 
key concern relates to the potential 
effect of vaccine-associated side-
effects on sporting participation;3,4 
even brief interruptions to training can 
affect athletic performance.5

To evaluate this concern, in the 
context of the Tokyo Olympic and 
Paralympic Games, we established 
a prospective monitoring system 
to characterise SARS-CoV-2 vaccine 
side-effects and their effects 
on sporting participation. Elite 
international athletes (UK athletes 
preparing for Olympic and Paralympic 
competition) completed a daily 
electronic questionnaire for 10 days 
following SARS-CoV-2 vaccination via 
a mobile phone application. Serious 
vaccine complications were logged on 
a separate electronic medical record 
system. Prior informed consent to 

use anonymised athlete data was 
obtained.

Complete data were available 
for 127 athletes (57 [45%] female, 
70 [55%] male; mean age 27·5 years 
[SD 4·9]) who received two doses of the 
Pfizer-BioNTech vaccine tozinameran 
(BNT162b2), administered between 
May 12 and Sept 2, 2021, in line 
with licenced recommendations, 
from 435 athletes regularly using a 
COVID-19 monitoring application. 
Of these participants, 97 (76%) were 
Olympic sport athletes and 30 (24%) 
were Paralympic sport athletes, 
with 67 subsequently competing For details of the athlete privacy 

notice relating to the study see 
https://www.eis2win.co.uk/
athlete-privacy-notice/

Figure: Prevalence and duration of SARS-CoV-2 vaccine side-effects in athletes and effect on sporting participation
(A) Prevalence and duration of Pfizer-BioNTech SARS-CoV-2 vaccine tozinameran (BNT162b2) side-effects in an elite international athlete cohort. (B) Severity and 
duration of training restrictions due to vaccine side-effects. The width of each shape indicates the number of athletes at that duration.
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have not returned fully to sport a 
month after the onset of infection.9

Potential weaknesses of our study 
include the fact that the cohort was 
small and thus inadequately powered 
to detect infrequent adverse events. 
Our dataset also only provides insight 
regarding tozinameran; the UK 
vaccination strategy favoured use of 
this vaccine type in young individuals, 
and thus further work is needed to 
assess the impact of other SARS-CoV-2 
vaccines in this population. Our 
methodological approach could also 
be used to evaluate tolerability and 
impact of non-SARS CoV-2 vaccines.

In conclusion, in elite athletes, 
vaccination against SARS-CoV-2 
with the Pfizer-BioNTech vaccine 
tozinameran appears to be well 
tolerated and associated with few 
significant side-effects. When side-
effects occurred, they were short-
lived and did not affect sporting 
participation. This analysis should 
help to inform discussion regarding 
the risks and benefits of SARS-CoV-2 
vaccination in the context of sport.
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at the Tokyo Olympic Games and 
22 competing at the Tokyo Paralympic 
Games.

The most prevalent side-effect 
was arm pain around the injection 
site (in 94% of athletes), lasting a 
median of 2 days (IQR 1–3). Systemic 
side-effects were reported in 70% of 
participants, with generalised fatigue 
in 28% after the first vaccination 
(median 1 day [1–2]) and 37% after 
the second vaccination (1 day [1–3]; 
figure A). Several side-effects were 
more commonly reported (p<0·01) 
after the second vaccination than 
after the first: fever or chills (2% after 
first vaccination vs 18% after second 
vaccination), muscle aches (7% vs 33%), 
and headache (16% vs 34%). Most 
athletes (93 [73%]) reported zero or 
only minor effect on their ability to 
train (figure B); eight (6%) athletes felt 
completely unable to train, of whom 
seven returned to training after 1 day. 
There was no difference in vaccine side-
effect profiles between Paralympic and 
non-Paralympic athletes, nor between 
male and female athletes.

Our findings align with those 
reported in a UK community-based 
study; data from the Zoe COVID-19 
tracking app revealed that 66% of 
individuals reported at least one local 
adverse effect and 25% had at least 
one systemic adverse effect, including 
fatigue and headache, lasting on 
average 1 day and being more 
prevalent following the second 
vaccination.6

Vaccination against a wide range 
of pathogens plays an important 
part in maintaining athlete health 
and is generally done without a need 
to interrupt training schedule.7 Our 
findings indicate that continuation of 
sport after SARS CoV-2 vaccination is 
also appropriate. Indeed, exercising 
in the peri-vaccination period might 
enhance the immune response,8 
although further studies in this area 
are required. Protecting elite athletes 
against SARS-CoV-2 infection is 
important, with a 2021 report 
indicating that around one in four 


