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DISPATCHES

Elite athletes have an increased risk for contract-
ing acute respiratory infections (ARIs) during 

major winter sport events (1–5), which often occur 
during viral peaks in the community. Many of the 
athletes’ behavioral factors during events, such as 
using public transportation, crowding, using group 
accommodation, and close socializing activities, 
may all increase an athlete’s susceptibility to acute 
respiratory viral infection (6).

The aim of our study was to investigate the oc-
currence of respiratory viruses in sport teams during 
2 major winter sport events that implemented pub-
lic and individual COVID-19 prevention procedures. 
For comparison, we used observations from 2 previ-
ous studies in corresponding competitions conducted 
before the COVID-19 pandemic (3,5).

The Study
We conducted the studies at the Nordic World Ski 
Championships in Oberstdorf, Germany, during Feb-
ruary 18–March 7, 2021, and at the Olympic Winter 
Games in Beijing, China, during January 27–February 
21, 2022. In Oberstdorf, 633 athletes from 65 countries 
participated, and in Beijing, 2,871 athletes from 91 

countries participated. Our study included 73 Team 
Finland members in Oberstdorf (26 athletes and 47 
staff) and 110 in Beijing (47 athletes and 63 staff); 
we excluded the ice hockey teams. We monitored 
team members for the duration of their trip, starting 
from their arrival at the event location and finish-
ing with their departure from the hotel. At arrival at 
both events, all team members were asymptomatic. 
ARI (i.e., the common cold) was defined as the acute 
onset of any of the following signs and symptoms: 
sore throat, rhinorrhea, nasal congestion, hoarseness, 
cough, and fever (>37.8°C) (7).

In addition to the SARS-CoV-2 testing conducted 
by the event organizers (every other day in Oberst-
dorf and every day in Beijing), we collected flocked 
nasal swab specimens from the team in Oberstdorf 
on days 1, 7, and 13 with minor variations. In Bei-
jing, nasal swab specimens were taken only from 
participants with acute onset of a respiratory symp-
tom or symptoms.

We conducted all study-related activities ac-
cording to Guideline for Good Clinical Practice 
(https://www.ema.europa.eu/en/documents/
scientific-guideline/ich-e-6-r2-guideline-good-clini-
cal-practice-step-5_en.pdf), which includes the pro-
visions in the Declaration of Helsinki. The protocol 
was approved by the Ethics Committee of the Hos-
pital District of Southwest Finland (Oberstdorf) and 
the Ethics Committee, Central Finland Health Care 
District (Beijing).

COVID-19 countermeasures included relative 
quarantine of the team members before traveling 
(i.e., use of masks and physical distancing); having 
a negative SARS-CoV-2 test before departure; using 
masks during travel and at the games; traveling by 
chartered flights; following enhanced hand hygiene 
and environmental disinfection; maintaining physi-
cal distance; housing in single or double rooms; lim-
iting use of indoor public facilities; and allowing no  
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We performed prospective studies on respiratory viral 
infections among Team Finland participants during the 
2021 Oberstdorf World Ski Championships and the 2022 
Beijing Olympic Games. We enrolled 73 athletes and 110 
staff members. Compared with similar studies we con-
ducted before the COVID-19 pandemic, illnesses and 
virus detections dropped by 10-fold.
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spectators in Oberstdorf and a limited number in Bei-
jing. The team in Beijing was fully vaccinated against 
COVID-19; the team in Oberstdorf was unvaccinated.

We performed laboratory testing at the site in 
Beijing using a BioFire FilmArray Respiratory Panel 
2.1 Plus (BioFire, https://www.biofiredx.com). The 
panel detects the following viruses: respiratory syn-
cytial virus; adenovirus; influenza A and B viruses; 
rhinovirus/enterovirus; parainfluenza type 1–4 vi-
ruses; human coronaviruses 229E, OC43, HKU1, and 
NL63; SARS-CoV-2; Middle East respiratory syn-
drome coronavirus; and human metapneumovirus. 
We retrospectively tested the Oberstdorf samples in 
Turku, Finland, using Allplex Respiratory Panels 1–3 
(Seegene, https://www.seegene.com). This panel 
detects 16 viruses that are otherwise the same as Fil-
mArray except that it differentiates between rhinovi-
ruses and enteroviruses and detects human bocavirus 
but does not detect coronavirus HKU1, SARS-CoV-2, 
and MERS-CoV. Furthermore, we tested these sam-
ples with a laboratory-designed PCR for rhinovirus-
es, enteroviruses, and respiratory syncytial virus (8). 
The event organizers screened for SARS-CoV-2 using 
PCR assays in Oberstdorf and in Beijing.

In Oberstdorf, no cases of symptomatic ARIs 
were verified among the 73 sport team members. All 
357 PCR tests for SARS-CoV-2 performed by the or-
ganizers were negative. Of a total of 203 nasal mucus 
samples, we detected rhinovirus in 2 samples, both 
collected on day 1 of the event from 1 athlete and 1 
staff member.

At arrival at the airport in Beijing, 1 asymptom-
atic athlete tested positive for SARS-CoV-2. However, 
retesting in the Olympic Village proved negative. We 
recorded 6 cases of symptomatic ARIs, and we identi-
fied a virus in 4 of them. We detected 1 respiratory 
syncytial virus in 1 athlete on day 1, 1 metapneumo-
virus in 1 staff member on day 2, and 1 coronavirus 
229E in 1 athlete on day 3. In 1 staff member, an ARI 
was evident on return to Finland and was identified 
as coronavirus OC43.

Conclusions
We found only 6 cases of symptomatic ARI among 
183 (3%) members of Team Finland during 2 major 
winter sports events (the 2021 World Ski Champion-
ships and the 2022 Beijing Olympic Winter Games). 
The difference between these events and the histori-
cal comparison groups before COVID-19 is dramatic. 
At the January 26–February 28, 2018, Olympic Winter 
Games in PyeongChang, South Korea, and the Febru-
ary 18–March 3, 2019, World Ski Championships in 
Seefeld, Austria, ARIs were recorded in 58 (33%) of 
the 174 members of Team Finland (3,5) (Table). Clini-
cally, all the ARIs were mild common colds.

In the Oberstdorf and Beijing winter sport events, 
we detected only 3 (4%) non–SARS-CoV-2 infections 
(caused by 3 different viruses) in 73 athletes, and 
those infections did not spread further. Symptom on-
set was 1–3 days after arrival in Beijing, which sug-
gests that the infections were acquired in Finland. 
We recorded no SARS-CoV-2–positive results among 

 
Table. ARIs among Team Finland during 4 major winter sport events before and during the COVID-19 pandemic, 2018–2022* 

Event 
2022 Winter  

Olympic Games 
2021 Nordic World 
Ski Championships 

2019 Nordic World 
Ski Championships 

2018 Winter  
Olympic Games 

Location Beijing, China Oberstdorf, Germany Seefeld, Austria PyeongChang, South Korea 
Study period Jan 27–Feb 21 Feb 18–Mar 7 Feb 18–Mar 3 Jan 26–Feb 28 
Median length of stay, d 21 14 14 21 
Local viral season Not known Low Medium/high High 
Team members, no. 110 73 62 112 
 Athletes 47 26 26 44 
 Staff 63 47 36 68 
ARIs, no. (%) 6 (5) 0 16 (26) 42 (38) 
 Athletes 3 (6) 0 10 (38) 20 (45) 
 Staff 3 (5) 0 6 (17) 22 (32) 
Virus detections,† no. (%) 4 (67) 0 14 (90) 30 (71) 
 Athletes 2 (67) 0 8 (80) 15 (75) 
 Staff 2 (67) 0 6 (100) 15 (68) 
Asymptomatic persons tested,† 
no. (no. tests) 

0 73 (203 tests)‡ 62 (158 tests)‡ 34 (34 tests)§ 

 Virus detections 0 2 (3) 10 (16) 6 (18) 
SARS-CoV-2 testing#     
 Total no. tests at event 1,800,000 20,000 NA NA 
 No. positive 437 9 NA NA 
Reference This study This study  (3)  (5) 
*ARI, acute respiratory infection; NA, not applicable. 
†Analyses of the study for other than SARS-CoV-2 respiratory viruses. 
‡Active surveillance of asymptomatic infections. 
§Only high-risk contacts of symptomatic case-patients were tested. 
#Surveillance conducted by event organizers. 
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Team Finland at either event, although COVID-19 
cases were detected among other teams at both events 
(Table). In contrast, in our 2 earlier studies, conduct-
ed amid limited mitigation strategies (e.g., enhanced 
hand hygiene and disinfection and isolation of symp-
tomatic persons), we detected respiratory viral infec-
tions (caused by 9 different viruses) in 30 (50%) of the 
60 athletes (Table). Those infections spread readily 
among the team members (3,5,6).

Control measures during the COVID-19 pan-
demic markedly reduced the global occurrence of 
non–SARS-CoV-2 respiratory viruses (9–12). For 
example, a 98%–99% decrease in the detection of 
respiratory syncytial and influenza virus infec-
tions throughout the winter of 2020 was reported 
in Australia (11). During the 2021 Championships 
in Obertsdorf, low prevalences of only rhinovirus-
es and seasonal coronaviruses (no influenza) were 
observed in the community (https://www.rki.de/
EN/Home/homepage.html). Furthermore, no or 
only a few spectators attended the events. Minimal 
environmental viral pressure is most probably the 
major explanation for our observations, and individ-
ual prevention procedures inhibited transmission of 
detected viruses among the team.

Limitations of our study include the fact that the 
number of team members was low and the methods 
for viral diagnostics varied, but neither of these fac-
tors should affect the overall results. We carefully 
recorded occurrence of ARIs in each study, but com-
prehensive testing of all participants for asymptom-
atic infections might have increased the numbers of 
viruses detected in some of the studies.

In summary, our observations suggest that multi-
layered mitigation strategies effectively prevented re-
spiratory viral infections during 2 major winter sport 
events that occurred during the COVID-19 pandemic. 
Sport events may be held without an increased risk for 
respiratory viral infections (13). ARIs are now return-
ing, concurrent with relaxed control measures (14,15). 
It remains to be clarified what mitigation procedures 
will be sufficiently effective in preventing respiratory 
viral infections during major sports events after the 
COVID-19 pandemic while, at the same time, mini-
mally affecting the well-being of the athletes.

Acknowledgments
The authors acknowledge the collaboration of the  
members of Team Finland and the many other persons 
who demonstrated their willingness to help during the 
development of this research.
This work was supported by the Jenny and Antti  
Wihuri Foundation.

About the Author
Dr. Valtonen is the chief physician of the Finnish Olympic 
Committee with the Finnish Institute of High Performance 
Sport KIHU in Jyväskylä, Finland. Her primary research 
interests are the surveillance and characterization of r 
espiratory viral infections in elite athletes.

References
  1. Gundlapalli AV, Rubin MA, Samore MH, Lopansri B,  

Lahey T, McGuire HL, et al. Influenza, winter  
Olympiad, 2002. Emerg Infect Dis. 2006;12:144–6.  
https://doi.org/10.3201/eid1201.050645

  2. Svendsen IS, Gleeson M, Haugen TA, Tønnessen E.  
Effect of an intense period of competition on race  
performance and self-reported illness in elite cross-country 
skiers. Scand J Med Sci Sports. 2015;25:846–53.  
https://doi.org/10.1111/sms.12452

  3. Valtonen M, Waris M, Vuorinen T, Eerola E, Hakanen AJ, 
Mjøsund K, et al. Common cold in Team Finland during 
2018 Winter Olympic Games (PyeongChang): epidemiology, 
diagnosis including molecular point-of-care testing (POCT) 
and treatment. Br J Sports Med. 2019;53:1093–8.  
https://doi.org/10.1136/bjsports-2018-100487

  4. Nabhan D, Windt J, Taylor D, Moreau W. Close  
encounters of the US kind: illness and injury among US 
athletes at the PyeongChang 2018 Winter Olympic Games. 
Br J Sports Med. 2020;54:997–1002. https://doi.org/10.1136/
bjsports-2018-100015

  5. Valtonen M, Grönroos W, Luoto R, Waris M, Uhari M,  
Heinonen OJ, et al. Increased risk of respiratory viral 
infections in elite athletes: a controlled study. PLoS One. 2021; 
16:e0250907. https://doi.org/10.1371/journal.pone.0250907

  6. Ruuskanen O, Luoto R, Valtonen M, Heinonen OJ,  
Waris M. Respiratory viral infections in athletes: many  
unanswered questions. Sports Med. 2022;52:2013–21. 
https://doi.org/10.1007/s40279-022-01660-9

  7. Puhakka T, Mäkelä MJ, Malmström K, Uhari M,  
Savolainen J, Terho EO, et al. The common cold: effects of 
intranasal fluticasone propionate treatment. J Allergy Clin 
Immunol. 1998;101:726–31. https://doi.org/10.1016/ 
S0091-6749(98)70301-X

  8. Österback R, Tevaluoto T, Ylinen T, Peltola V, Susi P, 
Hyypiä T, et al. Simultaneous detection and differentiation 
of human rhino- and enteroviruses in clinical specimens by 
real-time PCR with locked nucleic Acid probes. J Clin  
Microbiol. 2013;51:3960–7. https://doi.org/10.1128/
JCM.01646-13

  9. Groves HE, Piché-Renaud PP, Peci A, Farrar DS, Buckrell S, 
Bancej C, et al. The impact of the COVID-19 pandemic on 
influenza, respiratory syncytial virus, and other seasonal 
respiratory virus circulation in Canada: a population-based 
study. Lancet Reg Health Am. 2021;1:100015.  
https://doi.org/10.1016/j.lana.2021.100015

10. Olsen SJ, Winn AK, Budd AP, Prill MM, Steel J,  
Midgley CM, et al. Changes in influenza and other  
respiratory virus activity during the COVID-19  
pandemic—United States, 2020–2021. MMWR Morb Mortal 
Wkly Rep. 2021;70:1013–9. https://doi.org/10.15585/ 
mmwr.mm7029a1

11. Yeoh DK, Foley DA, Minney-Smith CA, Martin AC,  
Mace AO, Sikazwe CT, et al. Impact of coronavirus disease 
2019 public health measures on detection of influenza and 
respiratory syncytial virus in children during the 2020  



 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 28, No. 10, October 2022 2099

Non–SARS-CoV-2 Respiratory Viruses in Athletes

Australian winter. Clin Infect Dis. 2021;72:2199–202.  
https://doi.org/10.1093/cid/ciaa1475

12. Oh DY, Buda S, Biere B, Reiche J, Schlosser F, Duwe S, et al. 
Trends in respiratory virus circulation following  
COVID-19-targeted nonpharmaceutical interventions in  
Germany, January–September 2020: analysis of national 
surveillance data. Lancet Reg Health Eur. 2021;6:100112. 
https://doi.org/10.1016/j.lanepe.2021.100112

13. Schultz EA, Kussman A, Jerome A, Abrams GD, Hwang CE. 
Comparison of SARS-CoV-2 test positivity in NCAA  
Division I student athletes vs nonathletes at 12 institutions. 
JAMA Netw Open. 2022;5:e2147805. https://doi.org/10.1001/ 
jamanetworkopen.2021.47805

14. Chan HC, Tambyah PA, Tee NWS, Somani J. Return of other 
respiratory viruses despite the disappearance of influenza 

during COVID-19 control measures in Singapore. J Clin 
Virol. 2021;144:104992. https://doi.org/10.1016/ 
j.jcv.2021.104992

15. Haapanen M, Renko M, Artama M, Kuitunen I. The  
impact of the lockdown and the re-opening of schools  
and day cares on the epidemiology of SARS-CoV-2 and  
other respiratory infections in children—a nationwide 
register study in Finland. EClinicalMedicine. 2021 
34:100807.https://doi.org/10.1016/j.eclinm.2021. 
100807

Address for correspondence: Maarit Valtonen, Finnish Institute 
of High Performance Sport KIHU, Rautpohjankatu 6, 40700 
Jyväskylä, Finland; email: maarit.valtonen@kihu.fi 

40 Years of AIDS
•  Reflections on 40 Years of AIDS   

•  Pertactin-Deficient Bordetella  pertussis, 
Vaccine-Driven  Evolution, and  
Reemergence  of Pertussis   

•  Rocky Mountain Spotted Fever in a Large 
Metropolitan Center, Mexico–United 
States Border, 2009–2019   

•  Neurologic Disease after Yellow  Fever 
Vaccination, São Paulo, Brazil, 2017–2018

•  Macrolide-Resistant Mycoplasma  
pneumoniae Infections in Children,  
Ohio, USA 

•  Seroprevalence of Severe  Acute  
Respiratory Syndrome  Coronavirus 2 IgG 
in Juba, South Sudan, 2020   

•  HIV Infection as Risk Factor for Death 
among Hospitalized  Persons with  
Candidemia,  South Africa, 2012–2017

•  Molecular Epidemiology and  Evolutionary 
Trajectory of  Emerging Echovirus 30, 
Europe 

•  Twenty-Year Public Health Impact of  
7- and 13-Valent Pneumococcal Conjugate 
Vaccines in US Children   

•  Precision Tracing of Household Dengue 
Spread Using Inter-  and Intra-Host Viral 
Variation Data, Kamphaeng Phet, Thailand   

•  Association between Birth  Region and 
Time to Tuberculosis Diagnosis among 
Non–US-Born Persons in the United States

•  Trends in Viral Respiratory  Infections 
During COVID-19  Pandemic, South Korea

•  Case–Control Study of Risk Factors for  
Acquired Hepatitis E Virus Infections in 
Blood Donors, United Kingdom, 2018–2019 

•  Increased Incidence of Antimicrobial- 
Resistant Nontyphoidal Salmonella 
Infections, United States, 2004–2016  

•  Rapid Detection of SARS-CoV-2 Variants of 
Concern, Including B.1.1.28/P.1,  
British Columbia, Canada 

•  Epidemiologic Evidence for Airborne 
Transmission of SARS-CoV-2 during  
Church Singing, Australia, 2020   

 •  Serotype-Switch Variant of Multidrug- 
Resistant Streptococcus pneumoniae  
Sequence Type 271 

•  Reemergence of Scabies Driven by  
Adolescents and Young Adults, Germany, 
2009–2018

•  Role of Anopheles stephensi Mosquitoes  
in Malaria Outbreak, Djibouti, 2019  

•  Recurrent Swelling and Microfilaremia 
Caused by Dirofilaria repens Infection after 
Travel to India 

•  Melioidosis in Children, Brazil, 1989–2019  

•  Seroepidemiologic Survey of  
Crimean-Congo Hemorrhagic Fever Virus  
in Logging Communities, Myanmar   

•  Cutaneous Leishmaniasis Caused by an 
Unknown Leishmania Strain, Arizona, USA 

•  Molecular Characterization and  
Antimicrobial Resistance in Neisseria  
gonorrhoeae, Nunavut Region of Inuit  
Nunangat, Canada, 2018–2019  

•  Leishmaniases in the European Union and 
Neighboring Countries

•  Brucellosis Outbreak Traced to  
Commercially Sold Camel Milk through 
Whole-Genome Sequencing, Israel

•  Highly Pathogenic Avian Influenza A(H5N8) 
Virus in Swans, China, 2020

•  Rapid Antigen Test for Postmortem 
Evaluation of SARS-CoV-2 Carriage   

•  Respiratory Viral Shedding in Healthcare 
Workers Reinfected with SARS-CoV-2, 
Brazil, 2020 

•  Fecal Excretion of Mycobacterium leprae, 
Burkina Faso  

June 2021

®

To revisit the June 2021 issue, go to:
https://wwwnc.cdc.gov/eid/articles/issue/27/6/table-of-contents


