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Abstract

Objectives. Nasal disease imposes a significant disease burden upon the individual in the gen-
eral population, but is relatively under studied in athletes. This study sought to define the fre-
quency of nasal symptoms in the active population, and to quantify the impact of these
symptoms on quality of life and on the frequency of upper respiratory tract infections.
Results. A total of 296 participants completed the study (246 athletes and 50 sedentary con-
trols). Nasal symptoms were significantly more frequent in the active group than in the sed-
entary controls (70 per cent vs 52 per cent). Upper respiratory tract infections were
significantly more common in athletes with regular nasal symptoms than in athletes without
nasal symptoms. Quality-of-life scores, as measured by the 22-item Sino-Nasal Outcome Test,
were significantly worse in athletes with regular nasal symptoms.
Conclusion. This study suggests that regular exercise is associated with a significant increase
in the prevalence of troubling nasal symptoms, and nasal symptoms in athletes are associated
with increased susceptibility to upper respiratory tract infections. Quality of life was negatively
affected, confirming the importance of nasal health to athlete welfare.

Introduction

The acute effects of exercise on the nasal airway are well established: vasoconstriction of
the capacitance vessels results in increased nasal cavity volume and increased absolute
nasal ventilation.1 However, the long-term effects of exercise on the nose are less well
understood. Previous literature has reported on the prevalence of rhinitis in the athletic
population, largely as a secondary outcome in the study of exercise-induced asthma.
Prevalence of rhinitis in these studies has varied widely, from 15 to 47 per cent.2–4

Disparities in rhinitis definitions, study methodology and the athlete populations stud-
ied may account for this wide range of prevalence. For example, some studies comprised
mixed populations of athletes who exercised on land, in water or in cold air environments.
However, both cold air and chlorine are irritative to the nasal mucosa, and athletes who
exercise in these environments (skiers or swimmers) may be more prone to non-allergic
rhinitis phenotypes.5,6 The definition of rhinitis also varies between studies, and may be
based on self-reported symptoms,3 previous physician diagnosis,7 or direct clinical con-
firmation with positive objective evidence of allergy.2,4 Although direct clinical confirm-
ation of rhinitis remains the ‘gold standard’ for confirmation of correct diagnosis, a
pragmatic balance must be struck when studying large numbers of subjects; in these
cases, self-reporting of symptoms is a useful way of screening the study population.

Rhinitis has been defined for epidemiological purposes as the presence of one or more
major nasal symptom (blockage, congestion, rhinorrhoea or sneezing paroxysms) on
most days of the last year.8 This was the definition used in our study, which sought to
establish the frequency of these nasal symptoms using a simple, easily administered self-
report tool to directly compare athletes with sedentary control participants. The study also
investigated the association of these nasal symptoms with co-existing allergic symptoms
and upper respiratory tract infections (URTIs), and examined the impact of nasal symp-
toms on quality of life using the 22-item Sino-Nasal Outcome Test-22 (SNOT-22).9

Materials and methods

This was a prospective, survey-based study. Ethical approval was sought from the St
George’s Hospital University of London Ethics Committee and was deemed to not be
required.

‘Active’ athletes were defined as individuals undertaking regular participation in 4
hours or more of exercise per week, whilst ‘sedentary’ controls were defined as those par-
taking in less than 4 hours of aerobic activity per week. Exclusion criteria were: age of less
than 16 years, current URTI and those with significant cardiorespiratory co-morbidity
(e.g. uncontrolled hypertension, previous myocardial infarction or chronic obstructive
pulmonary disease).

Athletes were identified through local sports clubs, and contacted with an invitation
to participate (n = 246). A group of sedentary controls was identified from students
attended a number of different universities (n = 50). Participants were invited to participate
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anonymously, via either a paper-based survey or the online
questionnaire tool SurveyMonkey. Each participant provided
written, informed consent for their anonymous data to be
used for research purposes.

Participants were asked to provide basic demographic data
(e.g. age, gender and smoking status), and details of their
weekly training load and environment (e.g. hours of aerobic
exercise, and indoor, outdoor or mixed environment exercise).

Participants were then asked to provide specific informa-
tion regarding their nasal health. Specifically, they were
asked if they suffered with blocked nose, runny nose, itchy
nose or sneezing fits on most days of the year. Further infor-
mation was sought regarding the use of topical and systemic
medications, previous injuries or surgical procedures to the
nose, and symptoms of URTI.

Finally, all participants were asked to complete the
SNOT-22, as described by Hopkins et al.9 This quality-of-life
instrument examines dimensions of nasal health, sleep, mood,
energy and concentration.

Statistical analysis was performed using Microsoft Excel
and SPSS® software. A p-value of less than 0.05 was used to
deem significance.

Results

A total of 296 participants completed the study (246 active
individuals and 50 sedentary controls). The mean age of the
active group was 26.2 years (range, 16–66 years). The student’s
t-test revealed that the active group were significantly older
than the control group (mean age of 22.8 years; p < 0.05),
but the groups were well matched in terms of gender. There
were three smokers in the control group and five in the active
group. Analysis of the frequency of smokers using the chi-
square test (degrees of freedom = 2) revealed this to be a non-
significant difference. Analyses of prevalence data and
SNOT-22 scores were conducted with and without smokers,
with no change in statistical findings. Smokers were therefore
included in the analysis.

The presence of individual symptoms and number of symp-
toms per individual in the active and sedentary groups were
recorded. Prevalence in each group was compared using the
chi-square test (degrees of freedom = 2). These data are
reported in Table 1.

The percentages of those with more than one nasal symp-
tom, in the active and sedentary populations, who use medical
treatments for nasal disease or asthma are presented in
Figure 1.

Participants were asked if they were currently suffering with
URTI symptoms (e.g. malaise, fever, cough, sore throat).
Fifty-two athletes with more than one regular nasal symptom
reported URTI, compared to only 12 athletes without nasal
symptoms. Chi-square analysis confirmed that this repre-
sented a significant increase in the frequency of URTI in ath-
letes with regular nasal symptoms compared to those athletes
without nasal symptoms. There were more URTIs reported in
sedentary controls with nasal symptoms (n = 7) than in those
without such symptoms (n = 1), but this difference did not
reach significance.

Complete SNOT-22 data were provided by 229 participants
(186 athletes and 43 controls). Analysis of mean SNOT-22
scores for participants with and without nasal symptoms
was performed, using a student’s t-test, in the active and sed-
entary groups, and in each of the three active subgroups. This
confirmed a significantly higher mean SNOT-22 score for

participants with nasal symptoms in both the active and sed-
entary groups, and in the active subgroups of team sport and
endurance athletes. These data are presented in Figure 2.

Discussion

This study is the first to directly compare the frequency of
nasal symptoms in regular exercisers and a sedentary popula-
tion. It offers compelling evidence that athletes are more likely
to suffer regular nasal symptoms than their sedentary counter-
parts. In addition, there was the novel finding that active par-
ticipants with nasal symptoms were significantly more likely to
suffer from URTIs and a significantly reduced quality of life
than athletes who do not suffer from regular nasal symptoms.

Using the epidemiological definition of rhinitis (i.e. one or
more nasal symptoms present on most days of the year), rates
of nasal disease in our sedentary participants was higher than
in some previous reports, which estimate prevalence to be in
the range of 20–25 per cent.10,11 There are two possible rea-
sons for this. Firstly, there may have been selection bias in
our control population, resulting in a sample that is not repre-
sentative of the wider population. Secondly, the relative youth
of our population may be relevant in the study of a condition
that increases in prevalence over time, with increases of 13 per
cent in 12 years reported in a comparison of two birth
cohorts.12

The frequency of nasal symptoms in our population of ath-
letes was also at the top end of the range quoted in previous
reports. This may be attributable to differences in method-
ology. The only other study using a similar self-reporting of
symptoms methodology found that 56 per cent of Australian
Olympians reported symptoms of rhinitis,3 a result consistent
with our findings. By contrast, studies that relied upon a pre-
existing diagnosis of rhinitis made by a sports physician
tended to demonstrate much lower prevalence rates: 25 per
cent in German elite athletes,7 26.2 per cent in an Italian
study2 and 27 per cent in Polish Olympians.4 Studies using
self-reports of rhinitis rather than a pre-existing physician
diagnosis may have higher prevalence rates as a result of indi-
vidual subject factors; for instance, an athlete may not feel
their symptoms are severe enough to justify consulting a doc-
tor, or they may receive sufficient relief from self-medication.
However, it also may reflect the fact that rhinitis is an under-
appreciated diagnosis in primary care.13

Seventy per cent of our active participants described suffer-
ing one or more nasal symptoms on most days of the year,
potentially illustrating a huge body of disease within the active
population. Despite this, there was little use of medication,
with over half of the active participants with regular nasal

Table 1. Frequency of nasal symptoms in active and sedentary populations

Nasal
symptom

Active
participants
(n (%))*

Sedentary
controls (n (%))† p-value

Blocked nose 116 (47) 22 (44) >0.05

Runny nose 161 (53) 12 (24) <0.05

Itchy nose 51 (21) 7 (14) >0.05

Sneezing fits 46 (19) 7 (14) >0.05

Total with ≥1
symptom

171 (70) 26 (52) <0.05

*n = 246; †n = 50
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symptoms using no medication at all. The most commonly
used nasal medication by athletes was a decongestant.
Resorting to over-the-counter decongestants to relieve symp-
toms may be a latent indicator of self-medication of rhinitis
by athletes. This may in part be because of a fear of using pre-
scription medications that may fall foul of anti-doping regula-
tions. Although, interestingly, the current World Anti-Doping
Agency’s list of prohibited medications makes no specific ref-
erence to corticosteroids that are delivered intranasally.14 Data
regarding the frequency and duration of nasal decongestant
use were not collected. This would be a fruitful avenue for
future study, to determine whether there is a high prevalence
of rhinitis medicamentosa amongst active participants using
regular decongestants. This tendency of regular decongestant
use to cause rebound nasal congestion cannot be excluded as
a possible confounder, and we acknowledge this as a limitation
of our study. Asthma relievers and inhalers were overall the
most frequent medication reported, and were used by 30 per
cent of athletes with regular nasal symptoms. Taken together,
these findings suggest there is an avenue to optimise treatment
of the unified airway in this active population, with better

education regarding appropriate treatment strategies for
those who regularly experience nasal symptoms.

Upper respiratory tract infections were significantly more
common in the active group with regular nasal symptoms
than in those without. This is a novel finding not previously
reported in the literature. Upper respiratory tract infections
are the most prevalent illness in athletes,15 representing the
most common reason for missing days of training, and for seek-
ing medical attention during both winter and summer Olympic
Games.16,17 Despite this, an infectious agent is captured in only
one-third of cases of athlete ‘URTI’, even when directly stud-
ied.18 The lack of consistent evidence for an infectious agent
has led some investigators to question whether symptoms that
are classically considered as reflecting URTI, such as blocked
nose, rhinorrhoea, low grade fever and cough, are in fact caused
by exercise-induced inflammation of the upper airway.19

Investigation of the causality of these symptoms is not within
the remit of this study; however, the frequency of these
URTI-type symptoms in athletes with nasal symptoms in this
study – nearly one-third of this subgroup – suggests that this
hypothesis may be a fruitful line of further investigation.

Active individuals with nasal symptoms suffer a consider-
able detriment to overall quality of life, as demonstrated by
our findings of significantly higher SNOT-22 scores. Left
untreated, nasal disease represents a significant burden to
these individuals and could potentially limit performance in
competitive athletes. One observational trial that measured
the impact of daily intranasal budesonide in athletes with rhin-
itis demonstrated significantly improved self-assessed per-
formance scores after just eight weeks of treatment.20 It is
not known whether these improvements translate into an
objective competitive gain, but they nonetheless highlight the
utility of diagnosing and treating nasal disease in this
population.

One of the key limitations of this self-report study is the inabil-
ity to further investigate the aetiology of nasal disease in
individuals andpopulation subgroups. The advantageof a survey-
based study is the ability toobtain large population samples and to
draw conclusions based on robust statistical analyses. However,

Fig. 1. Proportion of participants with regular nasal symptoms who use medications for rhinitis or asthma.

Fig. 2. Mean 22-item Sino-Nasal Outcome Test (SNOT-22) scores for participants with
and without nasal symptoms. *p < 0.05
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such survey studies are not able to ascertain rhinitis aetiology, or
to detect whether the nasal symptoms suffered by athletes tend to
be allergic or irritative in origin. Direct study by clinical examin-
ation, skin prick testing and serum immunoglobulin E would be
useful future lines of investigation. Significant resources would be
required to conduct such a clinical study of sufficient power, but
the preliminary evidence from this study suggests it would be a
valuable addition to the knowledge base.

• Nasal symptoms are common in the athletic population and
cause significant detriment to quality of life

• Athletes avoid medications more than the sedentary
population; counsel regarding benefits of appropriate
medications may be needed

• Nearly one-third of athletes with nasal symptoms regularly
use asthma medication

• Sports physicians should strongly consider treating
co-existing nasal disease for optimal asthma control

• Upper respiratory tract symptoms attributed to infections are
more common in those with nasal disease

• Upper respiratory tract symptoms may in fact represent
airway inflammation secondary to intense exercise

In summary, this study is the first of its kind to directly
compare the frequency of nasal symptoms reported by active
and sedentary populations. It demonstrated that regular exer-
cise is associated with a significant increase in these symptoms.
Furthermore, the presence of nasal symptoms was associated
with increased prevalence of URTI in the active population
and caused significant detriment to quality of life.
Additionally, there was evidence of inadequate and inappro-
priate treatment, with decongestants being the most com-
monly used nasal agent. Further clinical studies are required
to inform conclusions regarding the aetiology of these upper
respiratory tract symptoms; these would provide valuable
insights in this emerging field of athlete welfare.
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