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ABSTRACT 

 

Protection of the health of the athlete is required for high level sporting performance. Acute 

respiratory illness is the leading cause of illness and can compromise training and competition 

in athletes. To date the focus on respiratory health in athletes has largely been on acute upper 

respiratory infections and asthma / exercise induced bronchoconstriction (EIB), while nasal 

conditions have received less attention. The nose has several important physiological 

functions for the athlete. Nasal conditions causing obstruction to airflow can compromise 

respiratory health in the athlete, negatively affect quality of life and sleep, cause mouth 

breathing and ultimately leading to inadequate recovery and reduced exercise performance. 

Nasal obstruction can be broadly classified as structural (static or dynamic) or mucosal. 

Mucosal inflammation in the nose (rhinitis) is the most frequent cause of nasal obstruction 

and is reported to be higher in athletes (21-74%) than in the general population (20-25%). 

This narrative review provides the sport and exercise medicine physician with a clinical 

approach to the diagnosis and management of common nasal conditions that can cause nasal 

obstruction, ultimately leading to improved athlete health and better sports performance.   

 

Key words:  

Athletes, sports, exercise, nasal obstruction, rhinitis, sinusitis 
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Introduction 

 

Acute respiratory illness is one of the leading causes of competition- and training loss in elite 

athletes 1. Sport performance at high level, including the Olympic and Paralympic Games, 

requires optimal respiratory health. Respiratory health, including effortless breathing without 

obstruction to airflow is also important for quality of life, good quality sleep, recovery from 

training and mood 2,3. Effortless breathing requires a coherent respiratory organ system, 

starting with the nose and nasal passage. The nose and nasal passages have important 

physiological functions that are necessary for good health, but are often forgotten and 

neglected when it comes to discussing respiratory health, both in athletes and in general 

populations. In Sport and Exercise Medicine (SEM) the upper airways need more attention 

and be included in both respiratory debates and treatment of respiratory illness in athletes. 

Structural (anatomical) causes of nasal obstruction in athletes lead to either static or dynamic 

reduction in airflow in the nose and nasal passages 4. Mucosal swelling in the nose and nasal 

passages, resulting from rhinitis and rhinosinusitis are well known causes of nasal obstruction 

in athletes with a high reported prevalence, ranging from 27-74% 5-7. Despite the high 

prevalence of nasal inflammation in athletes, previous reports lack precise differentiation of 

possible causes 7,8.  

 

Our aim is to provide the SEM physician, and other health professionals involved in athlete 

care with a clinical diagnostic and management approach to nasal obstruction in athletes. The 

specific focus of this narrative review is to briefly review nasal anatomy and nasal function at 

rest and during exercise, followed by a general and more detailed diagnostic and treatment 

approach to nasal obstruction in athletes. Ultimately, we believe this will contribute to the 
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protection of the athletes’ general and respiratory health, and aid in recovery and improved 

sports performance.  

 

Anatomy and Physiology of the Nose and Paranasal Sinuses 

 

Normal anatomy 

 

The bones of the skull (frontal, nasal, maxillae) contribute to the skeletal framework of the 

nose, but most of the external shape of the nose is comprised of soft tissue and cartilage 9. The 

internal nose consists of two nasal cavities, separated by the nasal septum. The lateral nasal 

wall is made up of three paired turbinates (inferior, middle and superior). The lining of the 

nasal valve contains a rich blood supply under sympathetic nervous system control 9. The area 

between the lateral nasal wall and the adjacent septum, up to the middle and inferior turbinate 

and upper edge of the vestibule, is the mobile part of the nose. This mobile part of the nose is 

made up of cartilage and facial muscles. The central quadrangular cartilage is also known as 

the septal cartilage. There are two paired upper lateral cartilages and two paired lower lateral 

cartilages. This mobile area has the ability to both open and close, which creates a varying 

amount of resistance to airflow through the nose and nasal passages 4. Lymphoid tissue 

(called the adenoids) may be present in the posterior part of the nose, the nasopharynx 10. 

While the lymphoid tissue normally regresses in early childhood, enlarged adenoidal tissue 

can contribute to nasal obstruction in children and also in adults. In close relation to the nose, 

there are four, paired sinuses (frontal, ethmoid, maxillary and sphenoid). The sinuses are air-

filled extensions of the nasal cavity. Ciliated pseudostratified columnar epithelium lines the 

majority of these nasal cavities. 
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Normal functions of the nose and airflow dynamics at rest 

 

At rest and during sleep, humans are predominantly nose-breathers. The nose is not only an 

inlet of air to the lower airways, but has several highly developed physiological functions 

including heating, humidification, olfaction, phonation, chemo sensation, air-conditioning and 

filtration of air, and regulating airflow dynamics 9. While all these functions are important, 

three functions deserve further discussion in the context of athletes. These are the defence 

against infections, allergen entrapment and the role of the nose in airflow dynamics.   

 

The nose is an important defence system against respiratory tract infections. The nose filters 

the air for particles and pathogens. As air reaches the posterior nasopharynx it is exposed to 

adenoid tissue, which is a part of the immunological defence system against respiratory 

infections 10.  The paranasal sinuses may also play a part in protecting against infections. In 

addition to lightening the skull and contributing to voice resonance, the paranasal sinuses 

produce nitric oxide, which seems to be bacteriostatic and may serve as a further protective 

mechanism against infections 11.  

 

Allergen entrapment in the nose is an important protective function against lower airway 

inflammation and asthma and was first proposed in 1978 12. This protective function was 

confirmed by a recent review, although methodological challenges in the assessment of mouth 

breathing still exist 13. 

 

Regarding flow dynamics, inhaled air passing through the external nostrils is presented to a 

large mucosal surface. The narrow nasal valves and bony turbinates initially accelerate the 

inspired air, creating both laminar flow and turbulence. Most inhaled airflow travels between 
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the inferior and middle turbinates. The inferior turbinates are the largest and these structures 

are responsible for the majority of the humidification, heating, filtering and resistance to air 

flow. The vascular tissue, lining the nasal valve, swells up and increases both airflow 

resistance and turbulence. In periods ranging from 1-7 hours, an alternating unilateral 

congestion of the nasal passage normally occurs, and this is called the nasal cycle 14. This is 

of clinical importance because the nasal cycle per se may erroneously be identified as 

pathologic nasal obstruction. Other causes of transient swelling of the nasal turbinates are 

oestrogen containing oral contraceptives, pregnancy, sexual arousal and the supine position 

during sleep, which is associated with a shift in fluid distribution and a change of the nasal 

cycle 15.   

 

Normal physiology of the nose during exercise 

 

Nasal function during exercise is particularly important for the athlete. As exercise intensity 

increases, minute ventilation rapidly increases and breathing switches from nasal to oral 

breathing to reduce resistance to the airflow. This switching occurs at a minute ventilation of 

approximately 35-45 ml/min 16. Furthermore, at increasing exercise intensity, the sympathetic 

nervous system response results in vasoconstriction of the vessels in the nasal valve, which 

increases the nasal cavity and increases airflow in the nose and nasal passages 2. There is no 

clear evidence to indicate that nasal airflow is reduced by exercise 17,18.    

 

At maximal exercise intensity, the nasal airways normally contribute to only 10% of the 

overall minute ventilation, and maximal aerobic performance is not reduced when using a 

nose-clip 19.  The nasal airways do not seem to present a limiting factor in maximal exercise 

and attempts to increase maximal exercise capacity by reducing nasal resistance have not been 
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successful 20. On the other hand, there are studies showing that highly trained competitive 

athletes can adapt to exclusively nasal-breathing during running at maximal effort without 

loss in performance or peak aerobic capacity 21,22. However, not all studies support these 

findings, as nasal breathing may lead to higher breathing-effort than oral breathing 23. 

Interestingly, all these studies reported a lower peak expiratory exchange ratio (RER) and 

lower maximal ventilation rate during nasal breathing. Even if the majority of athletes choose 

oral breathing during exercise, 8-17% may actually prefer nasal breathing 24. Nasal breathing 

during exercise may have some benefits. Two recent meta-analysis reported an association 

between mouth breathing and asthma 13, allergic rhinitis and poor sleep 25. Moreover, there 

are studies reporting that bronchoconstriction during exercise is markedly reduced by nasal 

breathing compared to oral breathing 12,26.  Even if there seems to be an association between 

asthma, rhinitis, and sleep, the relationship is complex and beyond the scope of this review. 

However, it should be a reminder of how important it is to always consider interactions 

between the upper and lower airways when evaluating respiratory problems during exercise 

27. The long-term impacts of exercise on nasal function and nasal function on athletic 

performance are still unknown, and may depend on type of sport and duration. 

 

In summary, nasal health may affect the athlete in different situations inside or outside the 

exercise environment. It is well documented that nasal obstruction influences sleep quality, 

mood and quality of life in athletes 2,3  and that this may have significant secondary negative 

effects on an athlete’s health and performance. 

 

Definition and Classification of Nasal Obstruction 

 

	1	
	2	
	3	
	4	
	5	
	6	
	7	
	8	
	9	
	10	
	11	
	12	
	13	
	14	
	15	
	16	
	17	
	18	
	19	
	20	
	21	
	22	
	23	
	24	
	25	
	26	
	27	
	28	
	29	
	30	
	31	
	32	
	33	
	34	
	35	
	36	
	37	
	38	
	39	
	40	

	41	
	42	
	43	
	44	
	45	
	46	
	47	
	48	
	49	
	50	
	51	
	52	
	53	
	54	
	55	

Page 7 of 47



 

8 

 

Nasal obstruction can be defined as either “narrowing of the nasal cavity” (anatomical 

definition) 28, or “the subjective feeling of not being able to or inability to breathe optimally 

through the nose at rest and during exertion” (functional definition) 28. In general, nasal 

obstruction can originate from structural or mucosal causes (level 1), which can then be 

further classified into four main types of pathology (level 2) with a sub-classification of the 

non-infective group of pathologies (level 3) (Figure 1). 

 

Structural (anatomical) causes of nasal obstruction 

 

Structural (anatomical causes) can be further classified into static (permanent) or dynamic 

(intermittent) causes. In static (permanent) obstruction, nasal airway narrowing remains 

constant and is not affected or aggravated by an increase in airflow. Static obstruction is 

caused by pathology in the structural layer of the nose. Dynamic (intermittent) nasal 

obstruction refers to transient nasal airway narrowing when an increase in airflow through the 

nose causes collapse of the external valve (vestibule/lateral crura of lower lateral cartilages) or 

the internal nasal valve (area boarded by the upper lateral cartilage, septum and head of the 

inferior turbinate) in some individuals 28. The collapse is a result of an increase in negative 

pressure created by the Venturi effect when there is a high rate of airflow (Figure 2).  

 

Mucosal causes of nasal obstruction 

Mucosal inflammation, with swelling and congestion, can cause nasal obstruction. The causes 

of inflammation of the nasal mucosa can be further classified as either infective or non-

infective. In non-infective rhinitis, mucosal inflammation is caused by a trigger, irritant or 

exposure, which together with nasal hyperreactivity (NHR) leads to mucosal swelling and 

nasal obstruction. Causes of rhinitis are often mixed and can then be difficult to differentiate. 
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NHR triggered by allergy is perhaps the easiest type of rhinitis to distinguish from the other 

causes. Non-allergic rhinitis can both be idiopathic or differentiated into different sub-

classifications depending on the trigger. In athletes, irritants or exposures like chlorine in 

swimmers and exercise in endurance athletes act as triggers. In chronic rhinosinusitis, the 

paranasal sinuses are also affected, often causing pressure and pain. However, for the SEM 

physician, it is often difficult to differentiate between non-allergic rhinitis and acute or 

chronic rhinosinusitis. Accordingly, our recommendations are based on central figures in two 

recently published European position papers on non-allergic rhinitis and rhinosinusitis and 

nasal polyps 29,30 respectively, and a recent review, on personalised rhinology in SEM 8.  

 

Prevalence of Nasal Obstruction in Athletes 

 

Nasal symptoms are significantly more frequent in athletes than non-athletes (70% vs. 52%) 

and upper respiratory tract infections are significantly particularly common in athletes 

suffering from nasal symptoms 31. There is a paucity in the literature regarding prevalence on 

structural nasal obstruction in athletes. The estimated prevalence of rhinitis in the general 

population is 20-25% 32,33 and a systematic review from 2017 reported that the prevalence of 

rhinitis in the athlete ranges from 27-74% 7. However, studies reporting prevalence of allergic 

rhinitis, non-allergic rhinitis and chronic rhinosinusitis in athletes are lacking and most studies 

only report allergic rhinitis. According to the 2020 European position paper on rhinosinusitis 

and nasal polyps (EPOS 2020), self-reported rhinosinusitis has a higher prevalence than 

rhinosinusitis diagnosed by physicians 29. One study on non-allergic rhinitis, reported the 

prevalence to be 45% in elite-swimmers, which was higher than in non-elite swimmers and a 

previously reported prevalence of allergic rhinitis in about 12% in elite and non-elite 

swimmers 3. We could only identify one study reporting on chronic rhinosinusitis in athletes, 
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where 3.2% of swimmers with nasal symptoms were diagnosed with chronic rhinosinusitis 34. 

Because of exercise in chlorinated water, which can act as a trigger for rhinitis, the prevalence 

of rhinitis in swimmers is not representative of the overall athletic population 35. In summary, 

there are very few studies reporting the prevalence of nasal obstruction in athletes caused by 

structural obstruction, non-allergic rhinitis and chronic rhinosinusitis.  

 

A general clinical approach to the diagnosis of nasal obstruction in athletes 

 

It is important for the SEM physician to have a general clinical approach to the screening, 

diagnosis, management and prevention of causes of nasal obstruction in athletes.  In athletes 

with suspected nasal obstruction, the ability to distinguish between a structural or mucosal 

cause for obstruction is an essential first step, as the management differs. It is also important 

to have clear indications for referral to an otorhinolaryngologist for further management in 

certain cases of nasal obstruction.  

 

A variety of validated questionnaires are used by otorhinolaryngologists to screen for nasal 

conditions. These include the Nasal Obstruction Symptom Evaluation (NOSE) scale 36, the 

sino nasal outcome test (SNOT) 20 37, and later the SNOT 22 38. Currently, there is no athlete-

specific screening questionnaire to aid SEM physicians in the screening for nasal conditions. 

The only sports-related validated questionnaire is the AQUA 39, which has a focus on allergic 

rhinitis.  

 

In athletes that present with nasal symptoms, we propose that SEM physicians consider the 

following stepwise approach to the diagnosis of nasal obstruction that is based on the 

classification of nasal obstruction (Supplemental file 1). 
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Step 1: Screen for possible nasal obstruction (NOSE score) 

Step 2: Obtain a detailed history of nasal symptoms, followed by a general medical history 

Step 3: Conduct a systemic examination of the nose to determine the causes of obstruction 

Step 4: Decide on the use of special investigations to determine the nature, severity and cause 

of nasal obstruction 

 

A key element in the diagnosis is a good history and the type and severity of symptoms can 

often distinguish between causes of nasal obstruction (Table I).  

 

We suggest that the SEM physician follow this general stepwise approach to the diagnosis of 

nasal conditions causing obstruction (Supplemental file 1). A more specific diagnostic and 

management approach to each of the groups of nasal conditions causing obstruction will now 

be reviewed.   

 

Structural Nasal Obstruction 

 

Structural static (permanent) nasal obstruction 

 

A structural static (permanent) anatomical cause of nasal obstruction is continually present 

usually because of a bony anatomical abnormality that results in narrowing of the nasal 

airway. The degree of nasal obstruction does not increase if breathing rate during exercise 

intensity increases, because the anatomical bony structures are not influenced by changes in 

airflow and pressures. Examples of static obstruction can be a deviated quadrangular 

cartilage, a deviated bony septum, a septal spur, a concha bullosa, an enlarged inferior 

turbinate, pyriform narrowing, choanal atresia or an ethmoid bulla 28.  
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In athletes, the most frequent risk factor associated with a structural static (permanent) 

anatomical cause of nasal obstruction is a history of previous trauma to the nose and face. 

Although this is more common in athletes participating in contact sports, it may also be 

unrelated to any sporting activity. . Other risk factors for static obstruction are congenital 

abnormalities of the nose (e.g. cleft lip, palate or both), and previous nasal surgery (failed 

septal surgery or rhinoplasty). 

 

Specific diagnostic considerations 

 

In general, athletes with a structural static (permanent) anatomical cause of nasal obstruction 

will have a high nasal score (NOSE) 36 4. Other symptoms that are more specific will be a 

chronic history of symptoms, obligate mouth breathing, snoring, poor sleeping habits and a 

dry throat in the morning. On inspection, there may be facial or nasal asymmetry and anterior 

rhinoscopy may identify the cause of unilateral or bilateral structural abnormalities. The 

Cottle manoeuvre will not improve nasal airflow and patency of the nose will not be 

improved after a topical decongestant. The definitive diagnosis a structural static (permanent) 

anatomical cause of nasal obstruction is usually made by nasal endoscopy and / or a 

computerised tomography (CT) scan of the nasal passages and paranasal sinuses. The severity 

of nasal obstruction is assessed by rhinomanometry, acoustic rhinometry, the peak nasal 

inspiratory flow (PNIF) test and rigid nasal endoscopy.  

 

Principles of management, prevention and referral 
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Although some athletes with an anatomical cause of nasal obstruction may be able to perform 

on the sports field, chronic permanent nasal obstruction can lead to several health problems, 

including poor quality of life, poor sleep and inadequate recovery from training or 

competition. The SEM physician needs to be aware of these risks and consider early 

intervention for their patients.  

 

The most important preventative strategy to reduce the risk of a structural static (permanent) 

anatomical cause of nasal obstruction is to reduce the risk of nasal trauma during sport, 

particularly contact sports. If acute nasal trauma does occur, these should be treated according 

to advance trauma life support (ATLS) principles 40. If possible, immediate reduction of nasal 

fractures on the field by skilled medical staff is recommended, otherwise surgical reduction of 

fractures is preferable within 7 days. A septal hematoma needs urgent referral because it  can 

lead to infection and subsequent destruction of the quadrangular cartilage, resulting in a 

saddle nose deformity and complete nasal obstruction 41.  

 

Surgery is the only permanent solution for most anatomical cause of nasal obstruction, and 

this may include endoscopic sinus surgery, septoplasty, turbinectomy and rhinoplasty. Early 

referral to a qualified otorhinolaryngologist for further surgical management is recommended 

42. However, it is recommended to wait for at least 3 months post injury to do a formal 

surgical repair if the injury has taken place >7 days previously. An athlete would then have to 

wait for at least 6 weeks before contact sports may resume. Timing surgery for the off-season 

would be advisable 43.  

 

Structural dynamic (intermittent) nasal obstruction 
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A dynamic/intermittent nasal obstruction becomes evident when the breathing rate or 

intensity increases. As the flow of air through the nose increases, the Venturi effect causes 

higher negative pressures in the nasal cavities. If there is weakness of the soft tissues of the 

nose (nasal muscles, ligaments and lateral cartilages) then these structures can collapse 

medially leading to an incomplete or complete obstruction of the nasal passage on that side. 

An inherent weakness of the upper lateral cartilages is associated with an internal nasal valve 

collapse, while a weakened lower lateral cartilage is associated with an external nasal valve 

collapse 44.  

 

Risk factors associated with a dynamic nasal obstruction are similar to those for a static nasal 

obstruction. However there are two key differences: injury to cranial nerve 7 (after previous 

surgery or trauma) resulting in weakness of the nasal muscles can lead to nasal valve 

insufficiency, and dynamic obstruction is only evident in sports that require an athlete to do 

forceful nasal breathing 45. 

 

Specific diagnostic considerations 

 

A key feature in the history is that normal nasal breathing at rest is not associated with any 

symptoms of obstruction and that symptoms only become noticeable during forced nasal 

inspiration. Recent onset symptoms are most often associated with trauma or failed surgery, 

while longstanding symptoms are suggestive of a congenital cause. The diagnosis can be 

made by inspecting each nostril during forced inspiration through the nose. A differentiation 

between external (lower lateral cartilage) and internal (upper lateral cartilage) valve collapse 

can be made by inspecting from below (“worms eye view”) during anterior rhinoscopy. Four-

phase rhinomanometry, acoustic rhinometry and a PNIF testing can be done before and after 
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mechanical intervention manoeuvres. Results will be able to prove dynamic obstruction and 

give an indication of a possibly surgical outcome 46.  

 

Principles of management, prevention and referral 

 

For the management of a dynamic nasal obstruction, temporary relief can be achieved with 

various internal or external nasal dilating devices that are available on the market. These can 

be internally or externally placed by the athlete themselves when they feel it is necessary 47 48 

and can be used during training, competition, recovery or even during sleep.  However, 

surgery is often the only permanent solution. There are different surgical techniques to 

address internal or external valve collapse 49, but a detailed discussion of these is beyond the 

scope of this review 42. Nasal valve surgery is not a common Otorhinolaryngology procedure 

and care should be taken to refer to an appropriate surgeon experienced in this field.   

 

The main indications for referral are reduced QOL, reduced training/performance and if nasal 

dilators have failed. In these instances, it is advised to refer the athlete to an 

Otorhinolaryngologist or Facial Plastic Surgeon for possible nasal valve surgery 50.  

 

Mucosal Causes of Nasal Obstruction 

 

The general pathophysiological mechanism responsible for mucosal nasal obstruction is 

inflammation of the mucosa of the nose (rhinitis) and paranasal sinuses (rhinosinusitis).  In 

general, chronic rhinitis / rhinosinusitis can occur as a result of an infection (acute rhinitis / 

rhinosinusitis) or a non-infectious cause. Athletes may be exposed to several triggers for non-

infectious rhinitis because they are exposed to various sports-specific environments such as 
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cold, pollution, irritants, chlorinated water and allergens. All these triggers are believed to 

stimulate the respiratory epithelium of the nose as well as the underlying nervous system. 

Activation of the nervous system can lead to direct induction of nasal symptoms and nasal 

hyperreactivity. Prolonged and / or repetitive exposure of different sport-specific triggers, 

might also lead to an activation of the immune system, inducing nasal inflammation 8. Given 

all the risk factors that athletes are exposed to, it can be a challenge to differentiate between 

the different types of non-infectious rhinitis. Non-allergic rhinitis can result from a variety of 

different triggers, while different triggers can also aggravate allergic rhinitis. Regardless of 

the interactions between these causes of mucosal obstruction, the extent of mucosal nasal 

obstruction in athletes is probably greater than what is generally appreciated and further 

research is needed. A diagnostic and management approach to each of the causes of mucosal 

nasal obstruction will now be reviewed, with the aim to provide the SEM physician with a 

clinical approach to these conditions.  

 

Acute infectious rhinitis / rhinosinusitis 

 

Upper respiratory infections are common in elite athletes 51. They account for 30-40% of 

visits to sports medicine clinics 52 and were one of the main reasons for athletes to consult a 

physician during the Winter Olympic Games 53. Although acute rhinitis / rhinosinusitis is one 

of the most common clinical presentations of upper respiratory illness, these infections may 

be over diagnosed. Physicians often diagnose acute upper respiratory illness as viral or 

bacterial-related infections, but there are data showing that a pathogen or other factors 

indicative of infections cannot be confirmed in about 50% of suspected cases 54. Therefore, 

non-infectious and non-allergic causes of acute rhinitis must be considered as a possible 

differential diagnosis.  
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In the majority of cases, viral rhinitis is self-limiting and with few long-term consequences. 

Acute bacterial rhinosinusitis can often be distinguished from other causes of acute rhinitis by 

additional symptoms of discoloured nasal discharge, facial pain or loss of smell 29. 

  

There are several risk factors associated with acute respiratory infections in athletes including 

poor personal hygiene habits, nutritional deficiencies, travel, and increased training and 

competition load 55. In general, elite athletes suffer more frequently from infectious rhinitis 

than non-elite athletes 56. Pre-existing nasal conditions also predispose to infectious disease 2 

and in a recent review article it was suggested that exercise-induced decrease in 

immunoglobulin (Ig) A secretion is the most probable explanation for a higher prevalence of 

infectious rhinitis in athletes 8. However, strong evidence to link acute physical stress to 

reduced immunodeficiency in athletes is lacking 2,56. Recovery from training and sleep also 

affects post-exercise immune function 57. In summary, the relation between exercise, rest, 

sleep and immunity as risk factors for infectious rhinitis require further investigation.  

 

Specific diagnostic considerations 

 

The SEM physician will suspect an acute infectious rhinitis by following the general approach 

to the diagnosis of nasal obstruction. According to the EPOS 2020 care pathway for acute 

rhinosinusitis (Figure 3), it is important to differentiate between single infections and 

recurrent infections 29. Acute infections are distinguished from other rhinitis by short duration 

of symptoms, recurrent symptoms with symptom free in-between, and sometimes fever and 

malaise 29. Other characteristics are the sudden onset of two or more symptoms; one of which 

should be either nasal obstruction or nasal discharge, and facial pain/pressure and/or 
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reduction/loss of smell. A pattern of double sickening should also rise suspicion of an acute 

bacterial rhinosinusitis (Figure 3).  

 

In general, identification of the pathogen causing the infection is not required but can be 

useful in order to differentiate between the different rhinitis, as infectious rhinitis seems to be 

overestimated 54. However, in the current coronavirus disease 2019 (COVID-19) pandemic, 

PCR testing for this specific virus should be performed at any suspicion of acute 

rhinosinusitis.  

 

Principles of management, prevention and referral 

 

The principles of management of infectious rhinitis / rhinosinusitis are according to the 

published EPOS 2020 (Figure 3) [32].  

 

As illustrated by the recent COVID-19 pandemic, the principles of prevention of infectious 

rhinitis are personal hygiene (frequent hand washing), physical distancing and wearing of 

surgical masks. Additional general prevention measures include training and competition load 

management, optimal nutrition, adequate duration and quality of sleep 55. Recent publications 

emphasized the importance of sleep and rest in athletes 58, particularly the important role of 

sleep for the immune system 57. However, there are no well-defined studies on the effects of 

these prevention measures on reducing the frequency of infectious rhinitis in athletes.  

 

The indications for referral of an athlete with infectious rhinitis / rhinosinusitis to a tertiary 

care facility (otorhinolaryngologist) are acute “red flag” or alarm symptoms (Figure 3) and 

ongoing or recurrent acute infection (athletes that report ≥ 3 episodes of rhinosinusitis per 
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year) because bacterial reservoirs may be surgically removed. In recurrent rhinosinusitis, the 

importance of the immune system in relation to recovery and the overtraining syndrome 

should be considered 55.  

 

Allergic rhinitis 

 

Allergic rhinitis is caused by sensitization leading to future allergic responses involving 

antigen presenting cells, T helper cells, B cells, mast cells and immunoglobulin E (IgE) 59. 

The allergic reaction is often divided in an early phase response (5-15 minutes) that is 

characterized by symptoms from histamine released from mast cells and a late phase response 

(lasting 2-4 hours), which is characterized by cytokine recruitment leading to chronic 

inflammation.  

 

Athletes with a genetic predisposition to allergies and atopy are at risk particularly if they are 

also exposed to large amounts of allergens, as outdoor athletes during springtime and 

summertime. 

In general, the prevalence of allergic rhinitis in the athletic population is comparable to the 

prevalence in the general population 7 but there are sport-specific athletes that are at higher 

risk such as aquatic athletes 3. 

 

Specific diagnostic considerations 

 

The SEM physician will suspect allergic rhinitis by following the general approach to the 

diagnosis of nasal obstruction. Itching of the nose and sneezing are two important symptoms 

that are caused by allergy as a result of histamine release. Depending on the allergen that 
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induces the rhinitis, symptoms are mostly intermittent and are related to the allergen 

exposure. Other diagnostic features of allergies are genetic predisposition seasonal 

exacerbation, involvement of other sites such as the conjunctiva, skin and lower respiratory 

tract symptoms 59, and symptoms of nasal obstruction, discharge, nasal/palatal itching. 

Allergic rhinitis can be confirmed with positive skin-prick-tests, and/or blood sample for the 

specific IgE antibodies. If the test results are difficult to interpret, such as too many positive 

findings, an allergy specialist can order more specific blood test to conclude. 

 

Principles of management, prevention and referral 

 

A useful practical tool in the management of athletes with suspected allergic rhinitis is to ask 

athletes to complete a daily self-rating using a visual analogue scale (VAS) from 0-10, based 

on the following statement: Overall how much are your allergic symptoms bothering you 

today, from “not at all bothersome” to “extremely bothersome” 60 (Figure 4). The main 

treatment of allergic rhinitis is the identification of allergens by anamnesis and to avoid 

exposure to allergens 59. Nasal rinse, rather than a topical nasal spray, is recommended as first 

line treatment in all athletes with allergic rhinitis during the allergic season. If 

pharmacotherapy is needed, antihistamines (oral or topical), decongestants for short-term 

relief and nasal saline should be considered. For further treatment, the recent “Allergic 

Rhinitis and Its Impact on Asthma (ARIA)” guideline should be followed 61 using the VAS 

(Figure 4).  

 

During follow-up, if the VAS remains ≥ 5 after 7 days of initial treatment, the SEM can 

consider referral of the athlete to an Otorhinolaryngologist or a specialist in allergy. When 

allergic rhinitis causes impaired sports performance and quality of life in general, and regular 
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treatment does not solve it, immunotherapy (sublingual (SLIT) or subcutaneous (SCIT)) may 

be considered in a secondary health care setting 61. Treatment with anticholinergics, 

leukotriene receptor antagonists, mast cell stabilisers, mucolytics, and corticosteroids (oral or 

topical) can also be considered in a secondary health care. There is no known prevention for 

sensitization of allergens, and avoidance of allergen exposure is not always possible. Other 

practical clinical considerations are to start with allergy treatment before the onset of pollen 

season use saline nasal rinsing to remove pollen after exercise.  

 

Non-allergic rhinitis 

 

Non-allergic rhinitis is defined as symptomatic inflammation of the nasal mucosa in the 

presence of a minimum of two nasal symptoms such as nasal obstruction, rhinorrhoea, 

sneezing, and/or itchy nose, without clinical evidence of endonasal infection and without 

systemic signs of sensitization to inhalant allergens 30. In non-allergic, (non-infectious) 

rhinitis and rhinosinusitis, inflammation and hyper reactivity to various stimuli or triggers is 

the major pathophysiological mechanism 29. A vasomotor, parasympathetic dominance is the 

main cause of hyper reactivity and stimulation of the parasympathetic system can be triggered 

by eating, freezing and gazing at the sun 62. Thus, non-allergic rhinitis can be sub-classified 

according to various triggers including the following: hormonal, occupational (inhaled 

irritant), drug-induced (non-steroidal anti-inflammatory drugs, NSAIDs, angiotensin 

converting enzyme (ACE) inhibitors, beta-blockers and oral contraceptives), gustatory, 

rhinitis medicamentosa (rebound congestion after >5 days of topical decongestant use), senile 

rhinitis and idiopathic rhinitis (IR) 30.  

More specifically in athletes, exercise itself can be a trigger as well as exposure to irritants 

that are characteristic of certain sport types (e.g. chlorine in swimmers, cold air in winter 
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athletes, and changes in humidity, particularly dry air). The resultant rhinorrhoea, itch, 

sneezing, congestion and oedema causes nasal obstruction 8. 

 

There are certain athlete populations that may be at higher risk for non-allergic rhinitis. Data 

from several studies show that swimmers seem to be at a higher risk of especially non-allergic 

rhinitis, related to nasal hyper responsiveness due to chemical irritation 3 31 63. Increased nasal 

symptoms and nasal epithelial injury was reported in swimmers but not in indoor athletes 35. 

Although nasal changes seem to normalize after a few weeks of training cessation the 

potential long-term consequences of repeated epithelial injury are not known. There is a risk 

that, before nasal mucosa is normalized, the defence barrier may be impaired leading to 

increased risk of upper respiratory tract infections.  

 

Specific diagnostic considerations 

 

The diagnosis of non-allergic rhinitis is made by following the general approach of a history, 

clinical examination and special investigations, if needed. Non-allergic rhinitis should be 

suspected in athletes with recurrent, non-infectious episodes of nasal obstruction. The 

hallmark of non-allergic rhinitis is nasal hyper responsiveness and by taking a good history, 

the SEM physician could differentiate between the main sub-types of non-allergic rhinitis. 

However, to differentiate between non-allergic rhinitis and chronic rhinosinusitis (CRS) 

without a nasal endoscope or computer tomography of the paranasal sinuses may be 

challenging 29. Facial pain/pressure and loss of smell are features of CRS rather than non-

allergic rhinitis. Special investigations are helpful, and if there is no evidence of infection and 

no positive findings on allergy tests, non-allergic rhinitis is likely to be the cause. 
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Principles of management, prevention and referral 

 

We recommend that the treatment of non-allergic rhinitis should be in line with the position 

paper of the European Academy of Allergy and Clinical Immunology (Figure 5) 30.  The first 

line of treatment (as in allergic rhinitis) is avoidance of the triggers that cause mucosal 

inflammation 30 and, as with allergic rhinitis, saline nasal rinsing is the first level of active 

treatment. If pharmacotherapy is needed, anticholinergics, leukotriene receptor antagonists, 

mast cell stabilisers, mucolytics and nasal corticosteroids may be considered, dependent on 

phenotype (Figure 5). The mainstay of prevention is avoidance of the triggers and referral to 

secondary care should be considered athletes do not responding to treatment.  

 

Chronic rhinosinusitis (CRS) 

 

Chronic rhinosinusitis is a heterogeneous disease characterised by inflammation, mucociliary 

dysfunction and changes in the microbial environment in the nose and paranasal sinuses 29. 

Prior to 2020, chronic rhinosinusitis sub-classified as either “CRS with or without nasal 

polyps”. Recently EPOS 2020 classified chronic rhinosinusitis as either primary and 

secondary, with a further sub-classification into localized and diffuse disease.  

 

The most important modifiable risk factors for primary CRS are tobacco smoke and 

occupational irritants. The role of allergy as a predisposing factor for CRS is controversial, 

while the association between asthma and CRS is indisputable 29. A particular subtype of 

CRS, with relevance to sport medicine, is non-steroidal anti-inflammatory drug (NSAID) - 

exacerbated respiratory disease. The prevalence of aspirin insensitivity is as high as 2-3 

percent in the general population.  
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The development of chronic rhinosinusitis is also related to other factors such as the immune 

system and the ciliary function in the nose 61, sleep disorders and snoring that can progress to 

obstructive sleep apnea (OSA) 57,64-67. The prevalence of OSA can be higher is certain athlete 

populations such as forward rugby players 68. Finally, OSA is also associated with nocturnal 

gastrooesophagal reflux, which is believed to be an important risk factor for secondary 

chronic rhinosinusitis 69. 

 

Specific diagnostic considerations 

 

The diagnosis of chronic rhinosinusitis is made on history, clinical assessment and use of 

special investigation. On history, CRS is suspected if an athlete presents with a history of two 

or more symptoms, one of which should be either nasal obstruction or nasal discharge, facial 

pain/pressure and reduction or loss of smell, lasting for ≥ 12 weeks 29. The inspection of 

breathing pattern (oral vs nasal) and inspection of the outer nose and nasal valve may provide 

useful information. However, the definitive diagnosis is made by CT scan and nasal 

endoscopy 29.  

 

Principles of management, prevention and referral 

 

There is very limited literature on the management of chronic rhinosinusitis in athletes 70. 

Therefore, we advise that SEM physicians follow the general recommendations of EPOS 

2020 (Figure 6).  
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As a first line management, the athlete can be advised to perform self-care for at least 6-12 

weeks using a mobile application that has been developed to support self-care in all chronic 

disorders of the nose 71. The first-line treatment is saline rinse (Figure 7).  

 

If additional pharmacotherapy is needed, nasal corticosteroids are the treatments of choice. 

Antibiotic therapy is not recommended in the treatment of CRS 29. 

Obstructive sleep apnoea (OSA) is an important pathological factor in the development of 

chronic  

rhinosinusitis 72 and unilateral nasal congestion is associated also with the development of 

OSA 73. However, the effect of nasal surgery in OSA is limited regarding objective 

measurement indices 74. More research is needed regarding the role of the relation between 

chronic rhinosinusitis and OSA in athletes. 

 

The principle of prevention of chronic rhinosinusitis is to remove modifiable risk factors. 

Tobacco smoke is seldom a problem for athletes and chemical irritants may be effectively 

removed with saline nasal irrigation 29. The two main indications for referral are: 1) the 

presence of “red flag” or alarm symptoms, and 3) no improvement after 6-12 weeks of 

management by the SEM. 

 

Summary and Future Perspectives 

 

Nasal obstruction can be divided into static, dynamic and mucosal causes. Mucosal causes of 

obstruction can again be divided into allergic and non-allergic rhinitis, acute and recurrent 

infectious rhinitis, and chronic rhinosinusitis. All different types of obstruction will affect 

athletes’ performance, mainly due to poor level of sleep and restoration, and reduced level of 
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quality of life. First line treatment is avoidance of triggers and self-care, however if a 

structural obstruction is suspected or if the obstruction is recurrent with no improvement after 

ordinary treatment, referral of the athlete to an otorhinolaryngologist is recommended.  The 

diagnosis, management and prevention of causes of nasal obstruction are summarized in 

Table II.  

 

Improved diagnosis and management of nasal obstruction in athletes is important to optimize 

athletes’ health, recovery and performance, and may reduce the risk of acute respiratory 

illness such as infections.  

 

The aim of this review was to increase awareness among SEM physicians of possible nasal 

obstruction in athletes presenting with nasal symptoms. Lack of recognition may lead to both 

under-treatment and erroneous treatment of nasal obstruction. This review focussed on risk 

factors, causes management and prevention of nasal obstruction. Future studies can focus on 

differentiating causes of nasal obstructions in athletes, the prevalence of non-allergic rhinitis 

and dynamic and static causes of nasal obstruction, the impact that nasal obstruction has on 

athletes’ quality of life and performance, effects of different treatment modalities for nasal 

obstruction in athletes, and the validation and use of targeted athlete questionnaires to screen 

for nasal obstruction in athletes. 
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Table I: Nasal symptoms and athletes at risk for different causes of nasal obstruction 

 

Symptom/history 

Structural 
Mucosal* 

Non-infectious 

Infectious 
Static Dynamic CRS 

Non-

allergic/ 

Mixed 

Allergic 

Symptoms of nasal 

obstruction (NOSE 

score) 

+++ ++ +++ +++ ++ +++ 

Rhinorrhoea/Discharge - - +++ + + +++ 

Post-nasal drip - - +++ - +++ +++ 

Sneezing - - + + ++ ++ 

Nasal/palatal itch - - - + +++ - 

Facial 

pain/pressure/headache 
- - +++ + - ++ 

Loss of smell - - +++ - - ++ 

Sleep disturbance +++ + +++ ++ ++ +++ 

Unilateral obstruction +++ +++ + + - + 

Exercise induced nasal 

obstruction 
- +++ ? +++ + + 

Trigger-induced nasal 

obstruction** 
- - ? +++ +++ +++ 

 

Athletes at risk 

Contact sport +++ + - - - + 

Swimmers - - + +++ +++ ++ 

Winter sport - - ? +++ + ++ 

Endurance athletes - + ? +++ +++ ++ 
The number of + signs indicate the relative frequency / severity of symptoms for different causes of nasal 

obstruction and athletes at risk 

NOSE: NOSE questionnaire 

CRS: Chronic rhinosinusitis 

* Mucosal symptoms - adapted from Fokkens et al 29 and Hox et. al 8. 

**Triggers can include cold, pollution, chlorine, chemical, allergens and others 
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Table II: A summary of the diagnosis, management and prevention of common causes of nasal obstruction in athletes 

 

 

 

Structural 
Mucosal 

Static 

(Permanent) 

Dynamic 

(Intermittent) 

Non-Infectious rhinitis Infectious rhinitis 

Chronic 

rhinosinusitis 

Non-allergic/mixed 

rhinitis 

Allergic 

rhinitis 
 

Risk factors * 

• Contact sports • Contact sports 

• Endurance 

athletes 

• Previous trauma 

or facial surgery 

• Swimmers • Swimmers 

• athletes exposed to 

cold air and change in 

humidity 

• Genetic predisposition to 

allergy and atopy 

• Swimmers and outdoor 

athletes exposed to pollen 

• All athletes 

• Those with a previous 

history of rhinitis 

Diagnosis 

History  

General  

symptoms and 

signs * 

• History of previous 

trauma. 

• Obligate mouth 

breathing. 

• Continual unilateral 

obstruction 

• Unilateral 

symptoms appear 

on forced 

inspiration or 

during exercise 

• Nasal obstruction > 12 

weeks 

• Rhinorrhoea/ discharge 

• Postnasal drips 

• Sneezing 

• Facial pain/pressure 

• Loss of smell 

• Sleep disturbance 

• Nasal  obstruction 

• Rhinorrhoea/ 

discharge 

• Sneezing 

• Itchy nose 

• Sleep disturbance 

• Nasal obstruction 

• Rhinorrhoea/discharge 

• Postnasal drips 

• Sneezing 

• Nasal/palatal itch 

• Sleep disturbance 

• Nasal obstruction 

• Rhinorrhoea/discharge 

• Postnasal drips 

• Sneezing  

• Facial pain/pressure 

• Loss of smell 

• Sleep disturbance 

Clinical 

examination 

findings  

Specific  

symptoms and 

signs 

• Unable to visualise 

nasal cavity due to 

cause of obstruction 

• Internal or 

external valve 

collapse during 

increased 

inhalation from 

exertion during 

training and 

competition 

• Nasal obstruction 

and/or discoloured 

discharge, facial pain 

and loss of smell. 

• Minimum 12 weeks of 

duration. 

• Symptoms triggered 

by various triggers 

like exercise, cold, 

pollution, chlorine, 

drugs 

• No systemic signs of 

allergen sensitization.  

• Symptom variation 

follows the allergy 

exposure 

• +/- triggers like exercise 

• Involvement of other 

sites, like skin and eyes 

• Acute 

• Double sickening, fever 

>38, pain, unilateral 

disease, severe pain, 

raised CRP 

• Be aware of alarm 

symptoms for severe 

infections 

Special 

investigations 

to confirm the 

diagnosis 

• Nasal endoscopy 

• CT scan 

• Nasal endoscopy 

• CT scan 

• Nasal endoscopy 

• Negative allergy test 

• No pathogen detected 

• Nasal endoscopy 

• Negative allergy test 

• No pathogen detected 

• Nasal endoscopy 

• History confirmed by 

skin prick test and/or by 

specific IgE antibodies 

• Nasal endoscopy 

• Pathogen detection,  

C-reactive protein 

Principles of management 

• Nasal rinse** 

• Pharmacotherapy  

• Surgery 

• Nasal rinse** 

• Nasal strips  

• Surgery 

• Removal of triggers  

• Environmental control 

• Nasal rinse** 

(See Figure 6) 

 

• Removal of triggers,  

• Environmental 

control 

• Nasal rinse** 

(See Figure 5) 

 

• Removal of triggers 

environmental control 

• Nasal rinse**. 

• Pharmacotherapy 

(See Figure 4) 

• Self-Care 

• Nasal rinse** 

• Pharmacotherapy  

• Only use antibiotic if >3 

additional symptoms 

(See Figure 3) 
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* See Supplemental file 1 for symptoms and risks. **For nasal rinse, see Figure 7. 
 

Prevention 

• Immediate 

intervention after 

trauma 

• Avoid secondary 

trauma 

• Avoid induced 

obstruction 

 

• Avoidance of triggers 

• Nasal rinse** 

 

• Avoidance of triggers 

• Nasal rinse** 

• Avoidance of triggers 

• Nasal rinse** 

 

• Hand hygiene, distance 

• Avoidance of contagious 

environments 

• Increase rest and sleep 

Indication for referral to 

secondary health care 

• If nasal endoscopy, 

CT scan or 

objective testing is 

abnormal 

• When nasal valve 

collapse causes 

impaired 

breathing 

• No response to first line 

treatment 

 

• No response to first 

line treatment 

 

• No response to first line 

treatment 

• When immunotherapy is 

considered 

• Alarm symptoms when 

>3 episodes per year 
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Figure 1: Classification of nasal obstruction 

 

Figure 2: Anatomy of the nose and structural obstructions (static and dynamic) 

 

Figure 3: Diagnostic follow-up and treatment of acute rhinosinusitis, modified with 

permission (modified with permission) 29 

ARS = acute rhinosinusitis, ABRS = acute bacterial rhinosinusitis, ESR = Erythrocyte sedimentation 

rate, CRP = C-reactive protein, NSAIDS = Non-steroidal anti-inflammatory drugs, INCS = Intra nasal 

corticosteroids 

 

Figure 4: Assessment of control in previously untreated athletes with allergic rhinitis 

(modified with permission) 61 

VAS = Visual analogue scale 

 

 

Figure 5: The phenotypes, pathophysiology and main treatment of athletes with non-

allergic rhinitis (NAR) (modified with permission) 30 

 

Figure 6: The diagnosis, treatment and follow-up of athletes with chronic rhinosinusitis 

(modified with permission) 2 

EPOS = European position paper on rhinosinusitis and nasal polyps, INCS = Intra nasal 

corticosteroids, OTC = Over the counter, ENT = Ear Nose Throat, CT= Computer Tomography 

 

 

Figure 7: First line self-treatment – nasal saline rinse 
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