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ABSTRACT

Background: Estimating the occurrence of acute respiratory
illness (ARI) in athletes is crucial for understanding the need for
preventive measures. This study aimed to estimate the occurrence
of ARIs in athletes compared to non-athlete controls. We evaluated
which of the published studies on the occurrence of ARI in athletes
were eligible, giving due consideration to the epidemic nature of
viral ARIs.

Methods: We performed a systematic search of PubMed,
EBSCOhost, and Web of Science databases from January 1990
to May 2023. Only studies reporting the occurrence of ARIs in
athletes, with a duration of at least 12 months and simultaneously
employing non-athlete controls, were included. The random effects
model was used to calculate the incidence rate ratio (IRR) of ARI
in athletes compared to non-athlete controls, with 95% confidence
intervals.
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Results: Our search yielded 218 results, of which 6 studies met the
essential criteria for viral ARIs and were included in our meta-
analysis. Since the exact number of ARIs was not reported in
many studies, we had to estimate the total number of ARIs for both
athletes and non-athlete controls. The occurrence of ARIs was
1.87 times higher in athletes compared to non-athlete controls (3.2
vs 1.7, pooled IRR 1.87, 95% CI 1.08 to 3.26). Publication bias
analysis or a funnel plot was not evaluated because the primary
objective of none of the studies was to determine the occurrence
of ARI in athletes. Most of the studies on the occurrence of ARIs in
athletes had a duration of less than 12 months and did not include
a concurrent control group, making them ineligible considering
the seasonal and contagious nature of ARIs.

Conclusion: Our meta-analysis suggests that athletes suffer
Sfrom significantly more ARIs than non-athletic subjects. Our
observations highlighted the lack of high-quality long-term
studies on the occurrence of ARIs in athletes.
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INTRODUCTION

Acute respiratory illnesses (ARIs) are the most common
complaints in athletes, especially during major sports events,
accounting for up to 50% of all medical consultations (23).
In clinical practice, ARIs are usually classified as viral upper
respiratory tract infections (“common cold”) (136, 138). At the
Olympics and World Championships, an ARI may ruin the long-
term goal of an athlete. The occurrence and the disease burden
are, however, both controversial (14, 113). In many studies, the
occurrence during major sports events has been 2-5 % (2, 37,
119, 120), which is consistent with or even lower than in the
general population (7, 129). In contrast, some recent studies
have reported a physician-verified ARI of 38-45 % in athletes
during major winter sports events (136, 138). The reasons
for this disagreement are not well explained. Laboratory
identification of the virus is the gold standard for verification
of ARIs, but this is rarely performed in studies of athletes (19,
123, 138). Post the COVID epidemic, the increasing use of
rapid diagnostics for point-of-care testing may address this
lack of information, at least for common respiratory viruses.

Understanding the occurrence of ARIs in athletes is crucial
for determining the proper prevention measures for reducing
the burden of illness as well as for non-pharmaceutical
interventions to minimize the contract and transmission of
viral ARIs within sports teams (138). A recent systematic
review and meta-analysis by a subgroup of the International
Olympic Committee (IOC) consensus reported an annual ARI
incidence of 1.7 in athletes (23). The IOC review reported a
lower incidence of ARIs in elite athletes compared to non-elite
athletes (23). These rates are comparable to, or even lower
than, those in the general population. In 3 studies of young
adults, the annual occurrence of ARI ranged between 2.3 and
4.6 (7, 13, 69).

To determine the incidence rate ratio of ARI in athletes
compared to non-athlete controls, we performed a meta-
analysis of the strictly selected studies published between
January 1990 and May 2023.

METHODS AND SELECTION RATIONALE

Requirements for considering studies for meta-analyses of
viral ARIs

The duration of the study should be at least 12 months to
cover all annual outbreaks of the numerous respiratory viruses
(Table ). Most respiratory viruses annually display marked
seasonal variation. For example, influenza epidemics occur
in the Northern Hemisphere during the winter months and in
the Southern Hemisphere during the summer months of the
Northern Hemisphere (6, 86). The epidemics last 2-4 months
and between epidemics the occurrence falls to near zero. The
most common respiratory virus, rhinovirus, can be detected
throughout the year, but distinct peaks occur in early autumn
and late spring (43, 67, 75, 104). Finally, in some countries like
Finland, respiratory syncytial virus (RSV) epidemics occur
only every other year in 2-year cycles (108, 143). Therefore, if
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the study is conducted outside or during an epidemic, the study
could result in either an underestimation or an overestimation
of the occurrence of ARIs. The timing of epidemics may vary
by weeks even in close geographical areas. Thus, athletes and
controls may seem to have contracted a different number of
ARIs in a study with only a short follow-up time.

A concurrent control group is needed when examining
the occurrence of ARI in specified groups. The incidence of
respiratory viruses varies from year to year. For example, the
seasonal incidence of influenza is often approximated to be
5%-20% (132). Non-athlete controls should be matched for
age and sex, and their weekly exercise should be known. In
elite athletes, the mean training volume varies from 15-20
hours per week compared to less than 6 hours in the normal
population (70, 107).

The prospective nature of the study is essential. It is
difficult for anyone to reliably remember how many infections
they have had even during the previous month. Athletes and
controls might recall these differently, causing a recall bias in
the results.

In clinical practice, ARI episodes among athletes are
usually classified as common colds i.e., mild, self-limiting,
viral upper respiratory tract infections (113, 136, 138).
Symptoms typically include an acute onset of a sore throat,
sneezing, a runny nose, nasal congestion, and a cough. Fever
is usually absent or mild (60, 77). Flu-like illnesses with fever,
muscle aches, and fatigue are rare (77). It is recommended
that questions regarding all these symptoms be included in a
standardized symptoms diary. Reminder emails for missing
reports are essential. Web-based monitoring of study subjects
has rarely been implemented (7, 49). In a study utilizing
internet-based syndrome monitoring for ARIs in the general
population of Germany, the participants received a weekly
questionnaire via email to assess whether they had experienced
an ARI in the past week (7).

Respiratory viral infections may occur as asymptomatic,
paucisymptomatic, or symptomatic. A laboratory-based study
in which 502 university students were followed for 8 weeks
(September-October) found that the incidence rate of human
rhinovirus was 8.3% per week for asymptomatic students (53).
In amulticenter prospective cohort study of healthcare workers,
the percentage of asymptomatic and paucisymptomatic
influenza A cases was 47% and 42%, respectively (9). Similar
observations were made in a community-based study, where
13% and 11% of 235 virologically confirmed cases of influenza
virus infections were paucisymptomatic and asymptomatic,
respectively (66). A study on 398 aquatic elite athletes, who
had had SARS-CoV-2 infection, found that 54% had had a
mild infection and 17 % reported no symptoms (70). One
study found that having only 1 symptom for 1 day can prove
to be a virus-positive ARI (136). In the occurrence studies on
athletes, commonly used symptom algorithms, such as the
Wisconsin Upper Respiratory Symptoms Survey (WURSS) or
the Jackson Cold Scale, both require at least 2 symptoms that
last for at least 2 days to diagnose an ARI; consequently, this
may inadvertently exclude a marked percentage of ARIs. These
algorithms may no longer be fit for purpose in assessing ARIs
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in athletes. The Jackson Cold Scale was established in 1958 and
the WURSS was not originally planned for diagnostic purposes
but for a health-related quality of life questionnaire. Neither of
these algorithms has been virologically validated. The World
Health Organization (WHO) defines ARI as the sudden onset
of symptoms of a sore throat and/or runny nose, and/or cough,
with at least one of these symptoms being present (146).

ARI can be diagnosed clinically. Viral diagnostics can be
used to confirm a viral ARI. Commercial multiplex PCR tests
covering 16-18 viruses, are simple, sensitive, and reliable and
have also been used as point-of-care tests. The viral etiology
of an ARI can be established in 70-90% of cases in athletes
(89, 111, 136, 138). In contrast, 2 previous studies assessing
the viral etiology of ARIs in elite athletes found confirmed
ARI incidences to be only around 30% (19, 123). Different
respiratory viruses cannot be distinguished by their clinical
features alone (44, 76).

The motivation to report all symptoms should be the
same among athletes and controls. Active and regular viral
diagnostics can be used to verify this. Discrepancies between
the number of viral findings and the reported symptoms between
the compared groups could indicate that there is reporting bias.

Data sources and search strategy

The review and protocol were not registered but were conducted
according to published Preferred Reporting Items for Systematic
reviews and Meta-Analyses (PRISMA) guidelines (96). Three
databases, comprising PubMed, EBSCOhost, and Web of
Science, were searched for studies published between January
1, 1990, and May 31, 2023. The following search phrase was
used: (“acute respiratory illness*” OR “respiratory infection*”’
OR “respiratory tract infection*” OR “common cold*”) AND
(athlet* OR sport* OR exercis*) AND (prevalence* OR
incidence®* OR occurrence*). References that were potentially
eligible after screening the title and abstract were reviewed
and evaluated for inclusion via the full text. Further, additional
papers were identified based on the reference list of relevant
papers including review articles. The 124 studies included
in the meta-analysis of the IOC report (23) were reanalyzed
separately, with due consideration given to the contagious and
seasonal nature of ARIs.

Inclusion and exclusion criteria

Studies were included for meta-analysis if they fulfilled the
following criteria: (1) the duration of the study was at least
1 year, and (2) the study simultaneously included non-athlete
controls. Because of the low number of prospective studies,
retrospective studies that met the above criteria were also
included in the meta-analysis. Studies that did not present any
original data (reviews, editorials, etc.) were excluded. Only
English-written reports were included (Figure 1). A common
quality assessment of the included articles was undertaken
using the Newcastle-Ottawa scale (145). Disagreements
between authors were resolved by regular group discussions.

Data extraction

The following data were extracted from each of the included
studies: the number of participants in each group, the duration
of the study, and the number of ARI cases. One author extracted
the data while a second author cross-checked the collected data.

There was only one study that reported the exact number
of ARIs in athletes and non-athletes (12), and one study that
reported the monthly number of ARIs per individual (61). The
number of ARIs was determined by multiplying the monthly
mean number of ARIs by the number of individuals in the group.
One study reported the percentage of athletes and controls with
ARI at 8 time points (38). In this study, the number of ARIs
was determined by summing the total number of individuals
with ARIs at each point. Two studies reported that individuals
experienced either <2 episodes, 3-4 episodes, or >5 episodes
(134, 135). We determined that individuals had either 1.5
episodes, 3.5 episodes, or 6 episodes, respectively. A further
study also reported the number of ARIs similarly, and therefore
we determined that individuals who reported 1-2 episodes were
classified as having 1.5 episodes and individuals who had 3 or
more episodes were classified as having 4 episodes (16).

Statistical analysis

The studies were pooled together in the meta-analysis. A
random-effects model was chosen because of the expected
heterogeneity between the studies. An incidence rate ratio
(IRR) with 95% confidence intervals (CIs) was calculated. A
StatsDirect version 3.3.6 was used in all the statistical analyses
(StatsDirect Ltd, Wirral, UK).

Table 1. Requirements for a study included in meta-analyses of the occurrence of acute respiratory infections in athletes (see section 2.1). ARl =

acute respiratory iliness.

1. ESSENTIAL REQUIREMENTS

Simultaneous non-athlete controls

Duration of the follow-up at least one year

2. OTHER ASPECTS TO BE CONSIDERED

Weekly (online) monitoring using standardized symptom diaries

Athlete’s exercise types and durations are homogenous

Standardized definition of ARI

Viral diagnostics of illness episodes

Motivation to report all symptoms should be the same among athletes and controls
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RESULTS

The analysis of the 6 studies in the meta-analysis based on
the selection criteria of the study

Our database search identified 1399 records. These were
supplemented with 95 articles identified via references
in relevant articles. Altogether 218 studies reported the
occurrence of ARI in athletes. From these 218 studies, 192
did not include simultaneous non-athlete controls and were
therefore excluded. A further 18 studies were then excluded
because the duration of the follow-up was less than 1 year. In
total, 8 studies fulfilled the essential requirements. One study
did not report the number of ARIs in the control subjects.
One study was excluded because the population was already
included in another study. Finally, 6 studies were included in
the meta-analysis (Fig. 1, Table 2) (12, 16, 38, 61, 134, 135).
The total number of athletes and non-athletes included in the
meta-analysis was 388 and 344, respectively. Six different
sports were covered: track and field (number of subjects,
n=199) (16), football (n=75) (38), swimming (n=40) (134),
wrestling (n=40) (135), cross-country skiing (n=19) (61), and
triathlon (n=15) (12). Determining the occurrence of ARI in
athletes was not the primary objective of any of the studies
but rather, for example, the aim was to evaluate secretory
immunoglobulin A or to determine vitamin D levels (38, 134,
135). Therefore, a publication bias analysis and a funnel plot
were not evaluated.

In 4 of 6 studies included in the meta-analysis, the
occurrence of ARI was significantly higher in athletes than
in the non-athlete controls (Fig. 2) (38, 61, 134, 135). In the
meta-analysis, the combined IRR (athletes vs. controls) was
1.87 (CI: 1.08-3.26). The annual frequency of ARI episodes
was 3.2 in athletes and 1.7 in the non-athlete controls. Three
studies were prospective (12, 38, 61), and the other three
were retrospective (Table 2) (16, 134, 135). In 2 prospective
studies, participants were monitored either daily or weekly
using a symptom diary or log (12, 38). In 1 prospective
study, two-thirds of the cases were verified by a physician,
and the remainder were based on self-reported symptoms
by the subjects (61). None of the studies defined ARI as
paucisymptomatic (1 symptom only) or lasting only 1 day.
In addition, none of the studies identified the etiology of the
ARI.

The additional assessments of other supplemental

studies

Four studies out of the 218 studies originally analyzed, but
none in the meta-analysis used etiological diagnostics (3, 54,
123, 138). One study did not investigate the viral etiology
of ARI; instead, it focused on an outbreak of group A
Streptococcal pharyngitis among university students in a judo
club (3). In another study, where symptomatic athletes were
screened only for influenza during the 2002 Winter Olympiad,
influenza A/B was diagnosed in 13 of 46 athletes (54). Two
other studies investigated multiple respiratory pathogens.
In one study of elite summer sport athletes conducted in
Australia, infectious agents were identified in only 29% of
the ARI episodes (123). In contrast, another study of elite
winter sport athletes confirmed the viral etiology of ARI in
75% of the cases (138).
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In a reanalysis of the IOC meta-analysis, we found
that 4 out of the 124 studies included were eligible when
considering the seasonal and contagious nature of ARIs (12,
16, 23, 38, 135). Five studies lasted for 1 year or more (12,
16, 38, 62, 135). The duration of 80 of the studies was 3
months or less (1-5, 10, 11, 20, 22-28, 30-37, 39, 41, 42,
44, 46-48, 51, 52, 54-59, 64, 65, 71, 72, 76, 79, 80, 83, 84,
87, 88, 90-94, 97, 99, 100, 102, 103, 105, 106, 109, 110,
113, 114, 116, 119, 120, 122, 124, 125, 127, 130, 131, 133,
139, 140, 144, 147, 148). Ten studies included a concurrent
control group (12, 16, 38-41, 106, 109, 123, 135). One study
also defined ARI as paucisymptomatic (138).

Due to the low number of controlled studies, we analyzed
8 uncontrolled studies but with a duration of 12 months or
longer (7able 3). In 343 athletes the mean number of ARIs
per person per year was 2.8 (range 0.2-8.4) (8, 17, 21, 29,
63, 68, 128, 149).

DISCUSSION

The occurrence of ARIs in athletes

We found 6 studies on the occurrence of ARIs in athletes that
were controlled and lasted for 12 months or longer. The annual
mean number of ARI episodes in athletes was 3.2, compared
to 1.7 in the control subjects. In 8 uncontrolled studies with
a duration of 12 months or more, the mean number of ARI
episodes was 2.8 per year (7able 3). Our meta-analysis suggests
that athletes suffer significantly more ARIs than non-athletic
subjects (IRR 1.87). Our observations showed the lack of
high-quality long-term studies on the occurrence of ARI in
athletes. None of the studies included in the meta-analysis
was specifically designed to evaluate ARI occurrence among
athletes, and controlled studies on this topic remain limited.
Our observations differ from those of the IOC consensus report
(23). Their technically well-executed analysis demonstrated
a lower incidence of ARI among athletes, 4.7/1000 athlete
days converted to approximately 1.7 ARIs per athlete per
year compared to 3.2 in our analysis. The IOC report is the
cornerstone analysis of ARIs in athletes but the studies included
can be criticized for several reasons although the investigators
considered 89% of the 124 studies excellent or good. Only
8 studies aimed to evaluate the occurrence of ARIs (72,
96, 106, 121, 123, 128, 138). The major limitation of the
studies was the short duration not taking into account the
seasonal and contagious nature and risk factors of viral
ARIs. The studies carried out only during summer months
may underestimate the occurrence of ARIs and studies
carried out only during winter months may overestimate the
occurrence. Furthermore, the varying admission criteria are
subject to an error. The heterogeneity of disciplines is also
a source of bias. Summer sports and team sports should be
analyzed separately. In all studies, the inaccurate nature of
self-reporting is an important weakness.

Our findings are consistent with the systematic review of

Moreira et al., which reported on 30 studies published before
2009 (with 8575 athletes and 1789 non-athletes) (85). The
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review found that athletes experience a higher rate of ARIs
after training and competitions compared with less active
individuals. Due to the high heterogeneity among the studies,
Moreira and colleagues did not perform a meta-analysis. Hence,
they refrained from providing numerical data regarding the
occurrence of ARI among athletes and non-athletes (85).

The major limitation of our analysis is the low number
and low quality of the studies included. Only 1 of the studies
reported the exact number of ARIs in each group. For the
remaining studies, we had to estimate the total number of ARIs
in athletes and non-athletes. None of the studies defined ARI
as paucisymptomatic or lasting only 1 day. Thus, a marked
number of ARIs may have gone unrecorded. The retrospective
nature of the 3 studies included in this meta-analysis might have
hampered the number of ARIs. The meta-analysis included
only 6 studies and had a small sample size (388 athletes and
344 non-athletes). Because of this, different sports disciplines,
which may have differing effects on susceptibility to ARIs,
could not be analyzed. The included studies covered only 6
different sports, and, for example, endurance athletes were not
included. The primary objective of none of the studies was to
determine the occurrence of ARI in athletes. For this reason, we
did not report the publication bias analysis or the funnel plot.
Furthermore, 95 studies were identified through sources other
than database searching, suggesting that some studies may not
have been identified.

Risk factors and effects of ARI

Vigorous and prolonged exercise temporarily suppresses
the immune functions, and it has been believed to increase
the risk of ARI in athletes (50, 73, 95, 115, 117), but its
clinical meaningfulness has been questioned (14). A recently
conducted systematic review found no evidence of detrimental
effects from vigorous physical activity lasting up to 600
minutes per week (15). Many behavioral factors such as
frequent use of public transportation and air travel, human
crowding, shared housing and shared meals during training
camps and competitions, full-contact sports, heavy breathing,
and shouting by infected individuals during the game and in
the locker room, are likely to increase the transmission of
viral respiratory infections in athletes (77, 112); all of these
being aspects that were ascertained as important during the
COVID-19 pandemic. For example, Finnish elite athletes
who competed in the 2019 Nordic World Ski Championships
in Seefeld, Austria, had a 7-fold increase in the risk of ARI
compared with control subjects exercising normally in Finland
(136). During the 14-day study period, 38% of 26 athletes
and 6% of 52 control subjects experienced symptoms of
ARI. Compared with the support staff, who shared many risk
factors with the athletes and of whom 17% of 36 reported ARI,
athletes had a 2-fold risk of ARIs (136). Non-pharmaceutical
interventions, such as the wearing of face masks, enhanced
social distancing, and hand hygiene, can help to mitigate the
contract and transmission of viral ARIs within sports teams
(141). In addition, for athletes with recurrent infections, factors
affecting immunity, such as diet and excessive psychological
and physical stress, should be evaluated.

Psychological stress, sleep disturbance, fatigue, and
nutritional deficiency may increase susceptibility to ARIs in
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athletes (14, 18, 101). A study investigating a cohort of elite
young basketball players over 4 weeks during a competitive
training period found a significant correlation between sources
and symptoms of psychological stress and the total number
of occurrences of ARI in the second week (84). During that
week, participants had a greater source of psychological stress,
and they reported a higher number of episodes of ARI (84).
Similarly, another study of collegiate swimmers found that an
increase in stress was associated with an increase in the ARI
rate (142).

Age also affects susceptibility to respiratory viral
infections. Adults aged 20-39 have higher rates of ARIs
compared to the rate in adults over 40 (13, 82). Surprisingly,
the IOC subgroup’s meta-analysis, which included athletes
up to 65 years old, found that the annual ARI incidence in
athletes under 35 (5.9%) was about half that of athletes over
35(9.2%) (23). Additionally, ARIs are more common in young
adult women than in men of the same age which is likely to
be related to greater exposure to young children (82). Indeed,
children younger than 5 years of age in the same household are
a major risk factor for virus transmission (13, 81, 82, 126). Ina
household-based surveillance study, the mean number of ARIs
per person per year was 6.1 for children aged <5 years, and
they were virus-positive for half of the year (13). Therefore,
the number of children under 5 in an athlete’s family should
be known.

The type of sport and exercise may affect susceptibility
to ARIs. Endurance exercise with a high cardiorespiratory
component such as cross-country skiing, cycling, and running
may cause a different susceptibility to infections than team sports
and full-contact sports which involve close heavy breathing and
shouting. For example, in one recent study on swimmers, open
water swimmers were the least likely to acquire a SARS-CoV-2
infection, and water polo swimmers were most likely (70). Most
open-water swimmers train on their own with less contact with
others, and many train in ocean settings or saltwater pools, which
may kill viruses. The use of common locker rooms increases
the possibility of the transmission of viral infections. Instead
of a high demand for endurance, some sports like climbing,
gymnastics, and martial arts have a high resistance demand. In
sports such as basketball, rugby, and swimming, on the other
hand, endurance and resistance components are combined.

Laboratory confirmation of viral ARI is important. It has the
potential for the identification and control of early outbreaks.
An influenza epidemic may coincide with sports events, during
which diagnosing influenza is crucial, as it can be treated and
prevented with antivirals (54, 74). Additionally, an etiologic
diagnosis is of importance for isolating infected athletes during
competitions and training camps (77). Understanding the clinical
characteristics and symptomatology of different respiratory viral
infections in athletes can help address challenges related to the
identification of ARIs. The occurrence and clinical significance
of asymptomatic infections in athletes are unclear. There is only
1 study that has investigated the occurrence of asymptomatic
respiratory viral infections in athletes. It reported that 8% of 26
athletes had an asymptomatic infection caused by the rhinovirus
during a 2-week winter sports competition (136).
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Full-text excluded, with reasons (n =
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Figure 1. Flowchart of the study selection process. ARI = acute respiratory iliness.
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14 Occurrence of acute respiratory illnesses in athletes

CONCLUSION

In this meta-analysis, the occurrence of ARI was significantly
higher in athletes than in non-athlete controls. Most studies
on the occurrence of ARIs in athletes are of low quality, and
may potentially produce inaccurate assessments of the rate of
ARIs. Future prospective controlled studies with a minimum
duration of 12 months, with weekly monitoring and viral
diagnostics, are highly needed. These kinds of studies are,
however, economically and organizationally very demanding.

ACKNOWLEDGMENTS

This work was supported by the Jenny and Antti Wihuri
Foundation.

AUTHORS’ CONTRIBUTIONS

WG participated in the design of the study, carried out the
literature search, data extraction, and analysis, and drafted
the manuscript. MU confirmed the extracted data, supervised
statistical analyses, and provided suggestions and revisions
to the original draft. OR conceived the idea of the study,
participated in the analyses, and helped to draft the manuscript.
All authors have read and approved the final version of the
manuscript, and agree with the order of presentation of the
authors.

COMPETING INTERESTS

The authors declare that they have no competing interests.

EIR 31 2025

10.

11.

12.

13.

14.

REFERENCES

Alonso J-M, Edouard P, Fischetto G, Adams B, Depiesse F, Mountjoy
M. Determination of future prevention strategies in elite track and
field: analysis of Daegu 2011 IAAF Championships injuries and
illnesses surveillance. Br J Sports Med 46: 505-514, 2012.

Alonso J-M, Tscholl PM, Engebretsen L, Mountjoy M, Dvorak
J, Junge A. Occurrence of injuries and illnesses during the 2009
IAAF World Athletics Championships. Br J Sports Med 44: 1100
1105, 2010.

Aoki, A, Ashizawa T, Ebata A, Nasu Y, Fujii T. Group A
Streptococcus pharyngitis outbreak among university students in a
judo club. J Infect Chemother 20: 190-193, 2014.

Al-Shagsi S, Al-Kashmiri A, Al-Risi A, Al-Malawi S. Sports
injuries and illnesses during the second Asian Beach Games. Br J
Sports Med 46: 780-787, 2012.

Anglem N, Lucas SJE, Rose EA, Cotter JD. Mood, illness and
injury responses and recovery with adventure racing. Wilderness
Environ Med 19: 30-38, 2008.

Audi A, Allbrahim M, Kaddoura M, Hijazi G, Yassine HM, Zaraket
H. Seasonality of Respiratory Viral Infections: Will COVID-19
Follow Suit? Front Public Health 8: 567184, 2020.

Bayer C, Remschmidt C, an der Heiden M, et al. Internet-based
syndromic monitoring of acute respiratory illness in the general
population of Germany, weeks 35/2011 to 34/2021. Euro Surveill
19: 20684, 2014.

Belli A, Della Bella G, Mollo ML, Garcovich C, Foti C. Incidence
of injuries and illnesses in 32(nd) America’s Cup yacht racing.
Medicina dello Sport 63: 239-254, 2010.

Bénet T, Amour S, Valette M, et al. Incidence of asymptomatic and
symptomatic influenza among healthcare workers: A multicenter
prospective cohort study. Clin Infect Dis 72: e311-e318, 2021.
Bere T, Alonso J-M, Wangensteen A, et al. Injury and illness
surveillance during the 24th Men’s Handball World Championship
2015 in Qatar. Br J Sports Med 49: 1151-1156, 2015.
Bergendiova K, Tibenska E, Majtan J. Pleuran (B-glucan from
Pleurotus ostreatus) supplementation, cellular immune response
and respiratory tract infections in athletes. Eur J Appl Physiol 111:
2033-2040, 2011.

Broadbent S. Seasonal changes in haematology, lymphocyte
transferrin receptors and intracellular iron in Ironman triathletes
and untrained men. Eur J Appl Physiol 111: 93-100, 2011.
Byington CL, Ampofo K, Stockmann C, et al. Community
surveillance of respiratory viruses among families in Utah better
identification of germs-longitudinal viral epidemiology (BIG-
LoVE) study. Clin Infect Dis 61: 1217-1224, 2015.

Campbell JP and Turner JE. Debunking the myth of exercise-
induced immune suppression: Redefining the impact of exercise on
immunological health across the lifespan. Front Immunol 9: 648,
2018.

Chastin SFM, Abaraogu U, Bourgois JG, et al. Effects of regular
physical activity on the immune system, vaccination and risk of
community-acquired infectious disease in the general population:
systematic review and meta-analysis. Sports Med 51: 1673-1686,
2021.

Chester N, Reilly T, Mottram DR. Over-the-counter drug use
amongst athletes and non-athletes. J Sports Med Phys Fitness 43:
111-118, 2003.

Clancy RL, Gleeson M, Cox A, et al. Reversal in fatigued athletes
of a defect in interferon gamma secretion after administration of
Lactobacillus acidophilus. Br J Sports Med 40: 351-354, 2006.



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Cohen S, Murphy MLM, Prather AA. Ten surprising facts about
stressful life events and disease risk. Annu Rev Psychol 70: 577—
597,2019.

Cox AJ, Gleeson M, Pyne DB, Callister R, Hopkins WG, Fricker
PA. Clinical and laboratory evaluation of upper respiratory
symptoms in elite athletes. Clin J Sport Med 18: 438-445, 2008.
Cox AJ, Gleeson M, Pyne DB, Saunders PU, Callister R, Fricker
PA. Respiratory symptoms and inflammatory responses to Difflam
throat-spray intervention in half-marathon runners: a randomised
controlled trial. Br J Sports Med 44: 127-133, 2010.

Crunkhorn ML, Wolff A, Drew M, et al. Establishing the incidence
and prevalence of injury and illness in Australian sailing athletes
over a full year of training and competition to help determine
prevention priorities. J Sci Med Sport 25: 726-731, 2022.
Davison G, Perkins E, Jones AW, et al. Coldzyme® Mouth Spray
reduces duration of upper respiratory tract infection symptoms in
endurance athletes under free living conditions. Eur J Sport Sci 21:
771 - 780, 2020.

Derman W, Badenhorst M, Eken MM, et al. Incidence of acute
respiratory illnesses in athletes: a systematic review and meta-
analysis by a subgroup of the IOC consensus on ‘acute respiratory
illness in the athlete’. Br J Sports Med 56: 630-638 , 2022.
Derman W, Schwellnus M, Jordaan E. Clinical characteristics of
385 illnesses of athletes with impairment reported on the WEB-
1ISS system during the London 2012 Paralympic Games. PM R 6:
S23-830, 2014.

Derman W, Runciman P, Jordaan E, et al. Incidence rate and burden
of illness at the Pyeongchang 2018 Paralympic Winter Games. Br
J Sports Med 53:1099-1104, 2019.

Derman W, Schwellnus MP, Jordaan E, et al. Sport, sex and age
increase risk of illness at the Rio 2016 Summer Paralympic Games:
a prospective cohort study of 51 198 athlete days. Br J Sports Med
52:17-23,2018.

Derman W, Schwellnus MP, Jordaan E, et al. The incidence and
patterns of illness at the Sochi 2014 Winter Paralympic Games: a
prospective cohort study of 6564 athlete days. Br J Sports Med 50:
1064-1068, 2016.

Dimitriou L, Hill JA, Jehnali A, et al. Influence of a montmorency
cherry juice blend on indices of exercise-induced stress and upper
respiratory tract symptoms following marathon running--a pilot
investigation. J Int Soc Sports Nutr 12: 22, 2015.

Dumontier J, Bishop NC, Vogelaers D, et al. Upper respiratory tract
symptoms and salivary immunoglobulin A of elite female gymnasts:
a full year longitudinal field study. Biol Sport 37: 285—293, 2020.
Dvorak J, Junge A, Derman W, Schwellnus M. Injuries and
illnesses of football players during the 2010 FIFA World Cup. BrJ
Sports Med 45: 626-630, 2011.

Edouard P, Depiesse F, Branco P, Alonso J-M. Analyses of Helsinki
2012 European Athletics Championships injury and illness
surveillance to discuss elite athletes risk factors. Clin J Sport Med
24:409-415, 2014.

Edouard P, Depiesse F, Hertert P, Branco P, Alonso J-M. Injuries
and illnesses during the 2011 Paris European Athletics Indoor
Championships. Scand J Med Sports 23: e213—¢218, 2013.
Edouard P, Jacobsson J, Timpka T, et al. Extending in-competition
Athletics injury and illness surveillance with pre-participation risk
factor screening: A pilot study. Phys Ther Sport 16: 98-106, 2015.
Edouard P, Junge A, Sorg M, Timpka T, Branco P. Illnesses during
11 international athletics championships between 2009 and 2017:
incidence, characteristics and sex-specific and discipline-specific
differences. Br J Sports Med 53: 11741182, 2019.

Occurrence of acute respiratory illnesses in athletes 15

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

Ekblom B, Ekblom O, Malm C. Infectious episodes before and
after a marathon race. Scand J Med Sci Sports 16: 287-293, 2006.
Engebretsen L, Soligard T, Steffen K, et al. Sports injuries and
illnesses during the London Summer Olympic Games 2012. Br J
Sports Med 47: 407-414, 2013.

Engebretsen L, Steffen K, Alonso JM, et al. Sports injuries and
illnesses during the Winter Olympic Games 2010. Br J Sports Med
44:772-780, 2010.

Fahlman MM, Engels H-J. Mucosal IgA and URTI in American
college football players: a year longitudinal study. Med Sci Sports
Exerc 37: 374-380, 2005.

Francis JL, Gleeson M, Pyne DB, Callister R, Clancy RL.
Variation of salivary immunoglobulins in exercising and sedentary
populations. Med Sci Sports Exerc 37: 571-578, 2005.

Fricker PA, Pyne DB, Saunders PU, Cox AJ, Gleeson M, Telford
RD. Influence of training loads on patterns of illness in elite
distance runners. Clin J Sport Med 15: 246-252, 2005.

Furusawa K, Tajima F, Okawa H, Takahashi M, Ogata H. The
incidence of post-race symptoms of upper respiratory tract
infection in wheelchair marathon racers. Spinal Cord 45: 513-517,
2007.

Gallea JW, Higgins GL 3rd, Germann CA, Strout TD. Injury and
illness sustained by human competitors in the 2010 iditarod sled
dog race. Am J Emerg Med 32: 780784, 2014.

Garcia-Arroyo L, Prim N, Del Cuerpo M, et al. Prevalence and
seasonality of viral respiratory infections in a temperate climate
region: A 24-year study (1997-2020). Influenza Other Respir
Viruses 16: 756-766, 2022.

Gawronski W, Sobiecka J, Malesza J. Fit and healthy Paralympians-
-medical care guidelines for disabled athletes: a study of the injuries
and illnesses incurred by the Polish Paralympic team in Beijing
2008 and London 2012. Br J Sports Med 47: 844-849, 2013.
Geismar C, Nguyen V, Fragaszy E, et al. Symptom profiles of
community cases infected by influenza, RSV, rhinovirus, seasonal
coronavirus, and SARS-CoV-2 variants of concern. Sci Rep 13:
12511, 2023.

Gill SK, Teixeira AM, Rosado F, et al. The impact of a 24-h ultra-
marathon on salivary antimicrobial protein responses. Int J Sports
Med 35: 966-971, 2014.

Gleeson M, McDonald WA, Pyne DB, et al. Immune status and
respiratory illness for elite swimmers during a 12-week training
cycle. Int J Sports Med 21: 302-307, 2000.

Gleeson M, Pyne DB, Austin JP, et al. Epstein-Barr virus
reactivation and upper-respiratory illness in elite swimmers. Med
Sci Sports Exerc 34: 411417, 2002.

Gleeson M, Pyne DB, Elkington LJ, et al. Developing a multi-
component immune model for evaluating the risk of respiratory
illness in athletes. Exerc Immunol Rev 23: 52-64, 2017.

Gleeson M, Williams C. Intense exercise training and immune
function. Nestle Nutr Inst Workshop Ser 76: 39-50, 2013.

Gordon L, Schwellnus M, Swanevelder S, Jordaan E, Derman W.
Recent acute prerace systemic illness in runners increases the risk
of not finishing the race: SAFER study V. Br J Sports Med 51:
1295-1300, 2017.

Grabs V, Kersten A, Haller B, et al. Rutoside and hydrolytic
enzymes do not attenuate marathon-induced inflammation. Med
Sci Sports Exerc 49: 387-395, 2017.

Granados A, Goodall EC, Luinstra K, Smieja M, Mahony J.
Comparison of asymptomatic and symptomatic rhinovirus
infections in university students: incidence, species diversity, and
viral load. Diagn Microbiol Infect Dis 82: 292-296, 2015.

EIR 31 2025



16 Occurrence of acute respiratory illnesses in athletes

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

06.

67.

68.

69.

70.

71.

72.

73.

Gundlapalli AV, Rubin MA, Samore MH, et al. Influenza, Winter
Olympiad, 2002. Emerg Infect Dis 12: 144-146, 2006.

Hamid MSA, Puji A, Salleh Z, Jamalullail Z, Hussein KH. Patterns
of injuries and illness among Malaysian athletes during the XVII
Asian Games 2014. Sains Malaysiana 45: 15311536, 2016.
Hanstad DV, Rensen O, Andersen SS, Steffen K, Engebretsen L.
Fit for the fight? Illnesses in the Norwegian team in the Vancouver
Olympic Games. Br J Sports Med 45: 571-575, 2011.

Hanstock HG, Govus AD, Stenqvist TB, Melin AK, Sylta @,
Torstveit MK. Influence of immune and nutritional biomarkers on
illness risk during interval training. Int J Sports Physiol Perform
15: 60-67, 2020.

Hausswirth C, Louis J, Aubry A, Bonnet G, Duffield R, Meur YLE.
Evidence of disturbed sleep and increased illness in overreached
endurance athletes. Med Sci Sports Exerc 46: 1036-1045, 2014.
Haywood BA, Black KE, Baker D, McGarvey J, Healey P, Brown
RC. Probiotic supplementation reduces the duration and incidence
of infections but not severity in elite rugby union players. J Sci
Med Sport 13: 22-29, 2014.

Heikkinen T, Jarvinen A. The common cold. Lancet 361: 51-59,
2003.

Heir T, Larsen S. The influence of training intensity, airway
infections and environmental conditions on seasonal variations in
bronchial responsiveness in cross-country skiers. Scand J Med Sci
Sports 5: 152-159, 1995.

Hellard P, Guimaraes F, Avalos M, Houel N, Hausswirth C, Toussaint
JF. Modeling the association between HR variability and illness in
elite swimmers. Med Sci Sports Exerc 43: 10631070, 2011.
Hellard P, Guimaraes F, Avalos M, et al. Modeling the association
between HR variability and illness in elite swimmers. Med Sci
Sports Exerc 43: 1063-1070, 2011.

Henson D, Nieman D, Davis JM, et al. Post-160-km race illness
rates and decreases in granulocyte respiratory burst and salivary
IgA output are not countered by quercetin ingestion. Int J Sports
Med 29: 856-863, 2008.

Ihalainen JK, Schumann M, Hékkinen K, Mero AA. Mucosal
immunity and upper respiratory tract symptoms in recreational
endurance runners. Appl Physiol Nutr Metab 41: 96-102, 2015.

Ip DKM, Lau LLH, Leung NHL, et al. Viral shedding and
transmission potential of asymptomatic and paucisymptomatic
influenza virus infections in the community. Clin Infect Dis 64:
736742, 2017.

Jacobs SE, Lamson DM, St George K, Walsh TJ. Human
rhinoviruses. Clin Microbiol Rev 26: 135-162, 2013.

Jeftries AC, Wallace L, Coutts AJ, et al. Injury, illness, and training
load in a professional contemporary dance company: A prospective
study. J Athl Train 55: 967-976, 2020.

Jin X, Ren J, Li R, et al. Global burden of upper respiratory
infections in 204 countries and territories, from 1990 to 2019.
EClinicalMedicine 37: 100986, 2021.

Juhasz V, Csulak E, Szabo L, et al. Retrospective study of
COVID-19 experiences in elite multinational aquatic athletes. Sci
Rep 13: 13978, 2023.

Kim D-S, Lee Y-H, Bae KS, et al. PyeongChang 2018 Winter
Olympic Games and athletes’ usage of ‘polyclinic’ medical
services. BMJ Open Sport Exerc Med 5: €000548, 2019.

Kon M, lizuka T, Maegawa T, et al. Salivary secretory
immunoglobulin A response of elite speed skaters during a
competition period. J Strength Cond Res 24: 2249-2254, 2010.
Kriiger K, Mooren F-C, Pilat C. The Immunomodulatory effects of
physical activity. Curr Pharm Des 22: 3730-3748, 2016.

EIR 31 2025

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91

Lindblad N, Hanninen T, Valtonen M, Heinonen OJ, Waris M,
Ruuskanen O. Influenza A outbreaks in two professional ice hockey
teams during COVID-19 epidemic. Viruses 14: 2730, 2022.
Lipsett SC, Monuteaux MC, Fine AM. Seasonality of common
pediatric infectious diseases. Pediatr Emerg Care 37: 82-85, 2021.
Llinas PJ, Serrano RF, Quintero Barrera L, Quiceno Noguera JC,
Martinez Cano JP. Sports injuries and ill-health episodes in the
Cali 2013 World Games. BMJ Open Sport Exerc Med 2: €000072,
2016.

Luoto R, Waris M, Valtonen M, Ruuskanen O. Respiratory viral
infections - impact on sport and exercise medicine. Exerc Immunol
Rev 29: 7-21, 2023.

Ma X, Conrad T, Alchikh M, Reiche J, Schweiger B, Rath B.
Can we distinguish respiratory viral infections based on clinical
features? A prospective pediatric cohort compared to systematic
literature review. Rev Med Virol 28: 1997, 2018.

McLaughlin KA, Townes DA, Wedmore IS, Billingsley RT,
Listrom CD, Iverson LD. Pattern of injury and illness during
expedition-length adventure races. Wilderness Environ Med 17:
158-161, 2006.

Milanez VF, Ramos SP, Okuno NM, Boullosa DA, Nakamura
FY. Evidence of a non-linear dose-response relationship between
training load and stress markers in elite female futsal players. J
Sports Sci Med 13: 22-29, 2014.

Monto AS, Malosh RE, Petriec JG, Thompson MG, Ohmit SE.
Frequency of acute respiratory illnesses and circulation of
respiratory viruses in households with children over 3 surveillance
seasons. J Infect Dis 210: 1792-1799, 2014.

Monto AS, Sullivan KM. Acute respiratory illness in the community.
Frequency of illness and the agents involved. Epidemiol Infect
110: 145-160, 1993.

Moreira A, Arsati F, Cury PR, et al. The impact of a 17-day training
period for an international championship on mucosal immune
parameters in top-level basketball players and staff members. Eur J
Oral Sci 116: 431-437, 2008.

Moreira A, Arsati F, de Oliveira Lima-Arsati, YB, Simoes AC, de
Aratijo VC. Monitoring stress tolerance and occurrences of upper
respiratory illness in basketball players by means of psychometric
tools and salivary biomarkers. Stress and Health 27: E166-E172,
2011.

Moreira A, Delgado L, Moreira P, Haahtela T. Does exercise
increase the risk of upper respiratory tract infections? Br Med Bull
90: 111-131, 2009.

Moriyama M, Hugentobler WJ, Iwasaki A. Seasonality of
respiratory viral infections. Annu Rev Virol 7: 83-101, 2020.
Mortatti AL, Moreira A, Aoki MS, et al. Effect of competition on
salivary cortisol, immunoglobulin A, and upper respiratory tract
infections in elite young soccer players. J Strength Cond Res 26:
1396401, 2012.

Mountjoy M, Junge A, Alonso JM, et al. Sports injuries and
illnesses in the 2009 FINA World Championships (Aquatics). Br J
Sports Med 44: 522-527, 2010.

Mikeld MJ, Puhakka T, Ruuskanen O, et al. Viruses and bacteria in
the etiology of the common cold. J Clin Microbiol 36: 539-542, 1998.
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 54: 997-1002, 2020.
Nakamura D, Akimoto T, Suzuki S, Kono I. Daily changes of
salivary secretory immunoglobulin A and appearance of upper
respiratory symptoms during physical training. J Sports Med Phys
Fitness 46: 152-157, 2006.



92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

Neville VJ, Molloy J, Brooks JHM, Speedy DB, Atkinson G.
Epidemiology of injuries and illnesses in America’s Cup yacht
racing. Br J Sports Med 40: 304-312, 2006.

Nieman DC, Henson DA, Gross SJ, et al. Quercetin reduces illness
but not immune perturbations after intensive exercise. Med Sci
Sports Exerc 39: 1561-1569, 2007.

Nieman DC, Henson DA, McMahon M, et al. Beta-glucan, immune
function, and upper respiratory tract infections in athletes. Med Sci
Sports Exerc 40: 1463-1471, 2008.

Nieman DC, Wentz LM. The compelling link between physical
activity and the body’s defense system. J Sport Health Sci 8: 201—
217, 2019.

Orysiak J, Witek K, Zembron-Lacny A, Morawin B, Malczewska-
Lenczowska J, Sitkowski D. Mucosal immunity and upper
respiratory tract infections during a 24-week competitive season in
young ice hockey players. J Sports Sci 35: 1255-1263, 2017.
Pacque PFJ, Booth CK, Ball MJ, Dwyer DB. The effect of an ultra-
endurance running race on mucosal and humoral immune function.
J Sports Med Phys Fitness 47: 496-501, 2007.

Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020
statement: an updated guideline for reporting systematic reviews.
BMJ 372:n71, 2021.

Palmer-Green D, Elliott N. Sports injury and illness epidemiology:
Great Britain Olympic Team (TeamGB) surveillance during the
Sochi 2014 Winter Olympic Games. Br J Sports Med 49: 25-29,
2015.

Patatoukas D, Farmakides A, Aggeli V, et al. Disability-related
injuries in athletes with disabilities. Folia Med (Plovdiv) 53: 40—
46,2011.

Pedersen A, Zachariae R, Bovbjerg DH. Influence of psychological
stress on upper respiratory infection — a meta-analysis of
prospective studies. Psychosom Med 72: 8§23-832, 2010.

Peters EM, Robson PJ, Kleinveldt NC, Naicker VL, Jogessar VD.
Hematological recovery in male ultramarathon runners: the effect
of variations in training load and running time. J Sports Med Phys
Fitness 44: 315-321, 2004.

Peters EM, Shaik J, Kleinveldt N. Upper respiratory tract infection
symptoms in ultramarathon runners not related to immunoglobulin
status. Clin J Sport Med 20: 39-46, 2010.

Price RHM, Graham C, Ramalingam S. Association between viral
seasonality and metrological factors. Sci Rep 9: 929, 2019.

Prien A, Mountjoy M, Miller J, et al. Injury and illness in aquatic
sport: how high is the risk? A comparison of results from three
FINA World Championships. Br J Sports Med 51: 277-282, 2017.
Pyne DB, McDonald WA, Gleeson M, Flanagan A, Clancy RL,
Fricker PA. Mucosal immunity, respiratory illness, and competitive
performance in elite swimmers. Med Sci Sports Exerc 33: 348—
353,2001.

Pydrié L, Valtonen M, Luoto R, et al. Survey of viral reactivations
in elite athletes: A case-control study. Pathogens 10: 666, 2021.
Renko M, Tapiainen T. Change in respiratory syncytial virus
seasonality in Finland. Acta Paerdiatr 109: 202-203, 2020.
Robson-Ansley P, Howatson G, Tallent J, et al. Prevalence of
allergy and upper respiratory tract symptoms in runners of the
London Marathon. Med Sci Sports Exerc 44: 999—-1004, 2012.
Ruedl G, Schobersberger W, Pocecco E, et al. Sport injuries and
illnesses during the first Winter Youth Olympic Games 2012 in
Innsbruck, Austria. Br J Sports Med 46: 1030-1037, 2012.
Ruohola A, Waris M, Allander T, Ziegler T, Heikkinen T,
Ruuskanen O. Viral etiology of common cold in children, Finland.
Emerg Infect Dis 15: 344-346, 2009.

Occurrence of acute respiratory illnesses in athletes 17

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

Ruuskanen O, Dollner H, Luoto R, Valtonen M, Heinonen OJ,
Waris M. Contract of respiratory viral infection during air travel:
an underrecognized health risk for athletes. J Sport Health Sci.
Accepted for publication.

Ruuskanen O, Luoto R, Valtonen M, Heinonen OJ, Waris M.
Respiratory viral infections in athletes: many unanswered
questions. Sports Med 52: 2013-2021, 2022.

Scherr J, Nieman DC, Schuster T, et al. Nonalcoholic beer reduces
inflammation and incidence of respiratory tract illness. Med Sci
Sports Exerc 44: 18-26, 2012.

Shaw DM, Merien F, Braakhuis A, Dulson D. T-cells and their
cytokine production: The anti-inflammatory and immunosuppressive
effects of strenuous exercise. Cytokine 104: 136-142, 2018.
Shimizu K, Suzuki N, Nakamura M, et al. Mucosal immune
function comparison between amenorrheic and eumenorrheic
distance runners. J Strength Cond Res 26: 1402 -1406, 2012.
Simpson RJ, Kunz H, Agha N, Graff R. Exercise and the regulation
of immune functions. Prog Mol Biol Transl Sci 135: 355-380, 2015.
Soligard T, Palmer D, Steffen K, et al. Sports injury and illness
incidence in the PyeongChang 2018 Olympic Winter Games: a
prospective study of 2914 athletes from 92 countries. Br J Sports
Med 53: 1085 - 1092, 2019.

Soligard T, Steffen K, Palmer-Green D, et al. Sports injuries and
illnesses in the Sochi 2014 Olympic Winter Games. Br J Sports
Med 49: 441-447,2015.

Soligard T, Steffen K, Palmer D, et al. Sports injury and illness
incidence in the Rio de Janeiro 2016 Olympic Summer Games: A
prospective study of 11274 athletes from 207 countries. Br J Sports
Med 51: 1265-1271, 2017.

Somerville V, Gill ND, Ross A, Braakhuis A. Upper respiratory illness
in different tiers of rugby union. Sport Sci Health 15: 197-205, 2019.
Somerville V, Moore R, Braakhuis A. The effect of olive leaf extract
on upper respiratory illness in high school athletes: A randomised
control trial. Nutrients 11: 358, 2019.

Spence L, Brown W, Pyne DB, et al. Incidence, etiology, and
symptomatology of upper respiratory illness in elite athletes. Med
Sci Sports Exerc 39: 577-586, 2007.

Steffen K, Moseid CH, Engebretsen L, et al. Sports injuries and
illnesses in the Lillehammer 2016 Youth Olympic Winter Games.
Br J Sports Med 51: 29-35, 2017.

Steffen K, Soligard T, Mountjoy M, et al. How do the new Olympic
sports compare with the traditional Olympic sports? Injury and
illness at the 2018 Youth Olympic Summer Games in Buenos
Aires, Argentina. Br J Sports Med 54: 168-175, 2020.

Stockwell MS, Reed C, Vargas CY, et al. Five-year community
surveillance study for acute respiratory infections using text
messaging: findings from the MoSAIC study. Clin Infect Dis 75:
987-995, 2022.

Strasser B, Geiger D, Schauer M, et al. Probiotic supplements
beneficially affect tryptophan-kynurenine metabolism and reduce
the incidence of upper respiratory tract infections in trained
athletes: A randomized, double-blinded, placebo-controlled trial.
Nutrients 8: 752, 2016.

Svendsen IS, Taylor IM, Tennessen E, Bahr R, Gleeson M.
Training-related and competition-related risk factors for respiratory
tract and gastrointestinal infections in elite cross-country skiers. Br
J Sports Med 50: 809-815, 2016.

Szilagyi PG, Blumkin A, Treanor JJ, et al. Incidence and viral
actiologies of acute respiratory illnesses (ARIs) in the United
States: a population-based study. Epidemiol Infect 144: 2077—
2086, 2016.

EIR 31 2025



18 Occurrence of acute respiratory illnesses in athletes

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

Theron N, Schwellnus M, Derman W, Dvorak J. Illness and
injuries in elite football players — a prospective cohort study during
the FIFA Confederations Cup 2009. Clin J Sport Med 23: 379-383,
2013.

Tiernan C, Lyons M, Comyns T, Nevill AM, Warrington G.
Salivary IgA as a predictor of upper respiratory tract infections and
relationship to training load in elite rugby union players. J Strength
Cond Res 34: 782-790, 2020.

Tokars JI, Olsen SJ, Reed C. Seasonal incidence of symptomatic
influenza in the United States. Clin Infect Dis 66: 1511-1518,
2018.

Tsai M-L, Chou K-M, Chang C-K, Fang S-H. Changes of mucosal
immunity and antioxidation activity in elite male Taiwanese
tackwondo athletes associated with intensive training and rapid
weight loss. Br J Sports Med 45: 729-734, 2011.

Umarov J, Kerimov F, Toychiev A, et al. Association of the 25(OH)
vitamin D status with upper respiratory tract infections morbidity
in water sports elite athletes. J Sports Med Phys Fitness 59: 2058—
2065, 2019.

Umarov J, Kerimov F, Toychiev A, Osipova S. Vitamin D level
among elite wrestlers in Uzbekistan. Eur Sci Rev 1: 173-177,
2018.

Valtonen M, Gronroos W, Luoto R, et al. Increased risk of
respiratory viral infections in elite athletes: A controlled study.
PLoS One 16: €0250907, 2021.

Valtonen M, Waris M, Luoto R, et al. Non-SARS-CoV-2
Respiratory Viruses in Athletes at Major Winter Sport Events, 2021
and 2022. Emerg Infect Dis 28: 2096-2099, 2022.

Valtonen M, Waris M, Vuorinen T, 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 53:1093-8, 2019.

van Beijsterveldt AMC, Thijs KM, Backx FIG, Steffen K,
Brozicevic V, Stubbe JH. Sports injuries and illnesses during the
European Youth Olympic Festival 2013. Br J Sports Med 49: 448—
452,2015.

Van Tonder A, Schwellnus M, Swanevelder S, Jordaan E, Derman
W, Janse van Rensburg DC. A prospective cohort study of 7031
distance runners shows that 1 in 13 report systemic symptoms of an

EIR 31 2025

141.

142.

143.

144,

145.

146.

147.

148.

149.

acute illness in the 8-12 day period before a race, increasing their
risk of not finishing the race 1.9 times for those runners who started
the race: SAFER study IV. Br J Sports Med 50: 939-945, 2016.
Walport MJ. Executive Summary to the Royal Society report
“COVID-19: examining the effectiveness of non-pharmaceutical
interventions”. Philos Trans A Math Phys Eng Sci 381: 20230211,
2023.

Wang H, Theall BM, Early KS, et al. Seasonal changes in
physiological and psychological parameters of stress in collegiate
swimmers. Sci Rep 13: 10995, 2023.

Waris M. Pattern of respiratory syncytial virus epidemics in
Finland: two-year cycles with alternating prevalence of groups A
and B. J Infect Dis 163: 464-469, 1991.

Watanabe K, Akama T, Asakawa S, et al. Medical services at the
2017 Sapporo Asian winter games: injury and illness epidemiology
at a 34-nation multisport event. Br J Sports Med 53: 32-36, 2019.
Wells GA, Shea B, O’'Connell D, et al. The Newcastle-Ottawa
Scale (NOS) for assessing the quality of nonrandomised studies
in meta-analyses. Available at: https://www.ohri.ca/programs/
clinical _epidemiology/oxford.asp

World Health Organization. RSV surveillance case definitions.
Available at:
programme/global-respiratory-syncytial-virus-surveillance/case-

https://www.who.int/teams/global-influenza-

definitions

Wright PA, Innes KE, Alton J, Bovbjerg VE, Owens JE. A pilot
study of qigong practice and upper respiratory illness in elite
swimmers. Am J Chin Med 39: 461475, 2011.

Yamauchi R, Shimizu K, Kimura F, et al. Virus activation and
immune function during intense training in rugby football players.
Int J Sports Med 32: 393-398, 2011.

Zehsaz F, Farhangi N, Legge M. Mannose-binding lectin 2 gene
polymorphism and susceptibility to upper respiratory tract infection
among endurance athletes. Eur J Sport Sci 14: 586591, 2014.



