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ABSTRACT

الأنف  أعراض  على  الجوية  للرحلات  المطول  التعرض  تأثير  دراسة  الأهداف: 
والجيوب الأنفية بين أفراد طاقم الطيران في المملكة العربية السعودية.

المنهجية: أجريت الدراسة على مدار 4 أشهر، من مايو 2023م إلى أغسطس 
الخصائص  البيانات  جمع  عملية  شملت  الطيران.  طاقم  أفراد  بين  2023م، 
الديموغرافية والسريرية، وعدد ساعات الطيران، والتاريخ الطبي لجراحة الجيوب 
sino-nasal outcome test- الأنفية، وتم تقييم الأعراض باستخدام مقياس
22. تضمنت معايير الإدراج أفراد طاقم الطيران الذين تتراوح أعمارهم بين 
التحليل  إجراء  تم  الطيران.  في  العاملين  غير  استبعاد  تم  بينما  عامًا،   20-60
الإحصائي الوصفي لتحديد العوامل المستقلة المرتبطة بأعراض الأنف والجيوب 

الأنفية.

النتائج: تم تضمين 184 مشاركًا )%81 ذكور؛ %34.8 تراوحت اعمارهم 
30-20 عام(. بلغت نسبة انتشار أعراض الأنف والجيوب الأنفية بعد الرحلات  
%68.5. ومن العوامل الهامة المرتبطة بها: الخضوع لجراحة سابقة في الجيوب 
تأثير  الجوية,  الرحلات  أثناء  الأنفية  الجيوب  في  مشاكل  حدوث  الأنفية, 
الأعراض على الأداء الوظيفي. كما ارتبطت فترات الطيران الطويلة و تكرار 
الأعراض بزيادة انتشار الأعراض، ولكن لم تكن ذات دلالة إحصائية مستقلة.

أعراض  معدل  ارتفاع  في  الجوية  للرحلات  المطول  التعرض  يساهم  الخلاصة: 
الأنف والجيوب الأنفية بين أفراد طاقم الطيران، مما يؤثر بشكل كبير على الأداء 
الوظيفي ونوعية الحياة. يوصى بوضع استراتيجيات وقائية تشمل الفحوصات 

الصحية والتدخلات المستهدفة.

Objectives: To investigate the effects of prolonged 
air travel on sinonasal symptoms among aircrew 
members.

Methods: This study was carried out among airline 
aircrew members over 4 months, between May 2023 
and August 2023. The collected data encompassed 
demographic and clinical characteristics, including 
age, gender, and a history of sinus, nasal, or ear 
surgery. A validated sino-nasal outcome test-22 data 
collection sheet to measure the presence of sinonasal 
symptoms was carried out.

Results: Of the 184 aircrew members, 81% were 
male and 34.8% were aged 20-30 years. Sinonasal 
symptoms after the flights were reported by 68.5% of 
participants. Symptom prevalence varied significantly 
based on factors such as being a flight attendant, 
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experiencing symptoms during flights, symptoms 
affecting job performance, altering trips due to 
recurring symptoms, long flight durations, use of 
medications, and a history of sinus, nasal, or ear 
surgery. Multivariate regression analysis identified 
post-flight or in-flight nasal, sinus, or ear problems, 
symptoms affecting job performance, and previous 
sinus, nasal, or ear surgery as significant independent 
predictors of sinonasal symptoms.

Conclusion: Over two-thirds of airline crew members 
may experience sinonasal symptoms after prolonged 
air travel. Flight attendants with a history of nasal, 
or ear surgery and those with longer flight durations 
were more likely to experience sinonasal symptoms. 
Larger observational studies are required to further 
clarify the prevalence and contributing factors of 
sinonasal symptoms among aircrew members.

Keywords: SNOT-22, aircrew, sinonasal symptoms, 
flight exposure
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Modern commercial airplanes can travel long 
distances without frequent refueling or short 

stopovers. According to the World Health Organization 
(WHO), air travelers may encounter specific health 
problems owing to several aviation factors, particularly 
on long-haul flights.1 Traveling by air can cause various 
health issues, especially in those with pre-existing 
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medical conditions. Disorders that air passengers 
may experience range from mild to severe respiratory, 
cardiovascular, and neurological symptoms.2 

Sinonasal symptoms are among the most common 
health issues experienced by air transport travelers. These 
occur due to changes in air pressure, low cabin humidity, 
and potential exposure to allergens or respiratory 
infections.3 Sinonasal disorders, including allergic 
rhinitis and rhinosinusitis, are frequent respiratory 
illnesses affecting all age groups. Symptoms range from 
simple mild stuffy nose or nasal congestion, facial pain, 
and feelings of pressure, to more severe issues such as 
fever, headache, loss of smell, ear pain, and cough.4,5 Air 
travelers, particularly aircrew members, are at a higher 
risk of such medical conditions, which can progress to 
sinus barotrauma. This condition involves tissue injury 
in the lining of the sinuses caused by rapid changes 
in the barometric pressure between the surrounding 
atmosphere and intranasal sinuses during ascent and 
descent, often due to temporary or persistent occlusion 
of the sinus ostium.6,7 There is growing evidence that 
mid-to long-duration flights may increase the risk of 
sinonasal disorders.

Traveling by air creates a unique environment for 
travelers. Changes in atmospheric conditions during 
flights can trigger physiological responses that pose 
certain health risks to both aircrew members and 
passengers.8 One of the most common health issues 
experienced during air flights is sinonasal disorders. 
Aircrews and passengers traveling on mid to long-range 
flights are often at higher risk of developing sinonasal 
symptoms.9 A study by Alzahrani et al,10 found that 
longer flight durations, especially exceeding 12 hours 
of flying time per week, significantly increase the 
risk of developing sinonasal disease. Similarly, 
Shargorodsky et al11 reported a possible association 
between the frequency of air travel and the development 
of sinonasal symptoms such as nasal discharge, 
sneezing, cough, and feeling of facial pain and pressure. 
Sinonasal disorders have significant implications on the 
overall health and well-being of air travelers, negatively 
impacting their comfort and overall flight experience.12 
One of the potential complications of sinonasal 
symptoms for frequent air travelers is sinus barotrauma. 
In a cross-sectional survey by Lindfors et al,13 more than 
60% of the aircrew members reported experiencing 
sinus barotrauma during flights. Several studies have 

associated severe headaches during air travel with sinus 
barotrauma, particularly during descent or landing. The 
intensity of this pain has led some travelers to develop 
anxiety or fear of flying.14-16 Weber et al17 observed that 
persistent sinonasal disease among aircrews may render 
them “unfit” for work due to the risk of sinus barotrauma. 
Managing sinonasal symptoms before flights is vital 
to prevent sinus barotrauma risk. Some effective 
managements include medications for symptom relief, 
such as nasal decongestants, antihistamines, and oral or 
topical steroids.18,19 Non-pharmacological interventions 
including relaxation techniques, hydration, chewing 
gum, the Valsalva maneuver, and applying pressure, or 
massaging painful areas, can also provide relief.16 For 
air travelers suffering from advanced stages of sinonasal 
disease, Weitzel et al20 recommended functional 
endoscopic sinus surgery. Despite the prevalence of 
sinonasal symptoms, the effects of prolonged air travel 
on the sinonasal conditions of aircrew members remain 
underexplored. Accordingly, this study aimed to assess 
the effects of prolonged air travel on sinonasal symptoms 
among aircrew members.

Methods. This cross-sectional study was carried 
out over 4 months, from May 2023 to August 2023, 
involving aircrew members from Saudi-based airlines. 
using a convenience sampling method. The data 
collection included demographic characteristics, 
smoking status, flying hours, history of sinonasal 
surgery, medical condition, experience of sinonasal 
symptoms, and scores from the sino-nasal outcome test 
22 (SNOT-22) scale.21 The sample size was estimated 
through the Raosoft sample size calculator (Raosoft.
com, 2015; Sample Size Calculator by Raosoft, Inc.), 
applying a 5% margin of error and a 95% confidence 
interval (CI), based on an estimated population of 
1,000 aircrew members. The resulting sample size was 
278. Eligible participants were aircrew members aged 
20-60 years, while those younger than 20, older than 
60, and non-aircrew members were excluded.

Inclusion criteria included: I) active aircrew members 
employed by Saudi-based airlines; II) individuals aged 
between 20-60 years; and III) individuals who provided 
verbal consent for participation. The exclusion criteria 
included: I) individuals younger than 20 or older than 
60 years; and II) participants who declined to provide 
verbal consent.

The center’s ethics committee approved the study 
protocol, and participants provided verbal consent prior 
to the interviews. The study is according to principles 
of Helsinki Declaration. Participation was entirely 
voluntary, and individuals had the right to withdraw at 

Disclosure. Author has no conflict of interests, and the 
work was not supported or funded by any drug company.
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any time. To ensure confidentiality, personal information 
was anonymized in compliance with ethical guidelines. 

Data were collected based on medical history. 
The collected data were tabulated and cleaned before 
being sent to a biostatistician for subsequent analysis. 
The collected data were stored on a protected PC to 
maintain confidentiality. 

The sinonasal symptoms experienced by the aircrew 
members were assessed using the SNOT-22 scale.21 The 
SNOT-22 is a well-validated, disease-specific tool that 
encompasses rhinologic symptoms with overall health 
aspects, including psychological factors. It is widely 
recognized as the most appropriate patient-reported 
outcome measure for assessing individuals with chronic 
rhinosinusitis.23 The SNOT-22 was stratified into 
3 levels according to score: a score ranging from 8-20 
is classified as mild, 2-50 as moderate, and above 50 as 
severe.24 A score above 7 points indicates the presence 
of sinonasal symptoms.25 The reliability of SNOT-22 
in this study was 0.977 or 97.7%, indicating excellent 
internal consistency. 

Statistical analysis. Descriptive analysis of metric 
variables was carried out using standard deviation (SD) 
and mean, while categorical variables were presented 
as frequencies and proportions (%). To identify 
independent predictors of sinonasal symptoms, both 
univariate and multivariate analyses were carried out. 
A p-value of less than 0.05 was used to define statistical 
significance. Data analysis was carried out using the 
Statistical Package for the Social Sciences, version 21.0 
(IBM Corp., Armonk, NY, USA).

Results. A total of 184 aircrew members completed 
the survey (response rate: 66.2%). Table 1 presents an 
overview of the participants’ demographic and clinical 
characteristics. Over one-third (34.8%) were in the 
20-30 age group, with males being dominant (81%). 
Approximately 34.8% of participants were pilots. The 
prevalence of nasal, sinus, or ear problems after air travel 
was 58.7%. Among these, 21.3% experienced nose and 
ear problems after the flight, lasting for less than a day 
(39.8%). Sinonasal symptoms affected job performance 
in 44% of aircrew members, and 25.5% had to cancel 
or change their trip because of recurring symptoms. Of 
the respondents, 33.2% had more than 12 hours of air 
travel per week. Allergies were reported by 26.1% of 
participants, smoking by 39.1%, previous sinonasal 
surgery by 17.9%, ear surgery by 20.1%, and a history 
of head, face, or nose injuries by 12%. Additionally, 
27.2% of participants were currently taking medication.

Table 2 provides descriptive statistics of sinonasal 
symptoms, with the overall mean SNOT-22 score 

recorded at 30.1±28.9. Respondents classified as having 
mild symptoms made up 19%, those with moderate 
symptoms accounted for 25.5%, and those with 

Table 1 -	 Demographic and clinical characteristics of aircrew members 
(N=184).

Study data n (%)

Age groups
20-30 years
31-40 years
41-50 years
51-60 years

64 (34.8)
54 (29.3)
47 (25.5)
19 (10.3)

Gender
Male
Female

149 (81.0)
35 (19.0)

Job category
Pilot
Flight attendant
Other aircrew members

64 (34.8)
42 (22.8)
78 (42.4)

Do you have any nasal, sinus, or ear problems after or during flying?
Yes
No

108 (58.7)
76 (41.3)

How long do nose and ear problems last after a flight? (n=108)
<1 day
1-7 days
>7 days

43 (39.8)
42 (38.9)
23 (21.3)

Do these problems affect your job performance?
Yes
No

81 (44.0)
103 (56.0)

Do you have to cancel or change your trip due to recurring symptoms?
Yes
No

47 (25.5)
137 (74.5)

How many hours are you in the air per week?
<4 hours
4-8 hours
9-12 hours
>12 hours

63 (34.2)
36 (19.6)
24 (13.0)
61 (33.2)

Having allergy
Yes
No
I don’t know

48 (26.1)
33 (17.9)
103 (56.0)

Smoking
Yes
No

72 (39.1)
112 (60.9)

History of sinus, nasal, or ear surgery
Yes
No

33 (17.9)
151 (82.1)

Having medical condition
Yes
No

37 (20.1)
147 (79.9)

Taking medication
Yes
No

50 (27.2)
134 (72.8)

Previous accidents to the head, face, or nose
Yes
No

22 (12.0)
162 (88.0)

Values are presented as numbers and percentages (%). 
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severe symptoms comprised 23.9%. The prevalence of 
sinonasal symptoms based on the SNOT-22 criteria was 
68.5%.

Figure 1 shows that the 5 most important symptoms 
affecting health were nasal blockage (45.1%), reduced 
productivity (36.4%), ear fullness (34.8%), ear pain 
(29.3%), and a nasal to blow the nose (27.7%).

Univariate analysis identified several factors 
significantly associated with the presence of sinonasal 
symptoms. Flight attendants (X2=6.736; p=0.034), 
those reporting nasal, sinus, or ear problems after or 
during the flight (X2=26.731; p<0.001), symptoms 
affecting job performance (X2=31.407; p<0.001), trip 
cancellations or changes due to recurring symptoms 
(X2=15.485; p<0.002), long air travel duration per 
week (X2=7.833; p=0.005), history of sinus, nasal, or 
ear surgery (X2=7.012; p=0.008) and use of medication 
(X2=4.222; p=0.004) were significantly associated 
with presence of sinonasal symptoms after air travel. 
However, no significant relationships were observed 
between the presence of sinonasal symptoms and 
age, gender, allergy, smoking, medical conditions, or 

previous accidents involving the head, face, or nose 
(p>0.05, Table 3).

Significant results from the univariate analyses 
were used to carry out a multivariate regression 
analysis to identify independent predictors of sinonasal 
symptoms. The results revealed that aircrew members 
who experienced nasal, sinus, or ear problems during 
flight were at least 2.98 times more likely to report 
sinonasal symptoms than those without sinonasal 
problems (AOR=2.973; 95% CI: [1.323-6.679]; 
p=0.008). Similarly, aircrew members whose symptoms 
impacted their job performance were 4.3 times more 
likely to experience sinonasal symptoms compared to 
those whose performance was unaffected (AOR=4.285; 
95% CI: [1.586-11.578]; p=0.004). Additionally, a 
history of sinus, nasal, or ear surgery was predicted to 
have a 3.8 times increased risk of developing sinonasal 
symptoms (AOR=3.777; 95% CI: [1.126-12.674]; 
p=0.031). After adjustments to a regression model, 
no significant effects were observed between sinonasal 
symptoms and job categories, the need to cancel or 
change trips due to recurring symptoms, duration of air 
travel, or taking medication (p>0.05, Table 4).

Discussion. This study examined the effects of 
extended flight exposure on the sinonasal health of 
aircrew members in Saudi-based airlines. According 
to the SNOT-22 criteria, 68.5% of aircrew members 
reported sinonasal symptoms ranging from mild to 
severe. These findings align with the study carried out by 
Alzahrani et al,10 who reported that sinonasal symptoms 
among aircrews were mild among 18.6% and severe 
among 24.4% (overall prevalence: 68.6%). Similarly, 
among 1789 Finnish aircrew members, 61% reported 
experiencing sinus barotraumas during flights.13 
However, in China, the prevalence of self-reported 
allergic rhinitis among aircrew members was 23.4%, 
lower than our report.26 These variations in incidence 
may reflect differences in the sample size, cabin type, 
and the methodology applied in the study. Other 
factors, including the diversity of the study population 
and regional settings, may have contributed to a similar 
extent. There is clear evidence that sinonasal symptoms 
are prevalent among aircrews. Incidentally, not all cases 
of airline travel are associated with sinonasal symptoms; 
other symptoms could also contribute, such as fatigue, 
sleep deprivation, and headache.27-29 It may also elevate 
the risk of depression, anxiety, alcohol abuse, peripheral 
artery disease, and various adverse outcomes.30 Hence, 
airlines and other authorities can devise measures 
to mitigate the effect of long airline travel, including 

Table 2 -	 Descriptive statistics of sinonasal symptoms using the sino-
nasal outcome test-22 (N=184).

SNOT-22 variables n (%)

SNOT-22 total score, mean±SD 30.1±28.9
Severity of symptoms

Normal (score <8)
Mild (score 8-20)
Moderate (score 21-50)
Severe (score >50)

58 (31.5)
35 (19.0)
47 (25.5)
44 (23.9)

Presence of sinonasal symptoms
Yes (score ≥8)
No (score <8)

126 (68.5)
58 (31.5)

Values are presented as numbers and percentages (%). 
SNOT-22: sino-nasal outcome test-22, SD: standard deviation

Figure 1 -	The most important symptoms affecting health.
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improved scheduling, regular health screening, training 
programs, and mental health support. 

Data from this study suggest that longer durations 
of air travel were associated with the development of 
sinonasal symptoms; however, this did not remain 
significant after multivariate regression analysis, 
indicating the need for further investigation. Similarly, 
Shargorodsky et al11 found that trips lasting 9-10 hours 
were linked to a -0.02 reduction in the quality of 

life-respiratory questionnaire survey score, whereas 
trips exceeding 11 hours were associated with a more 
significant decline of -1.6 in the score.11 Following 
these reports, Bai et al26 documented that 10.3% of the 
aircrew experienced symptoms associated with flight 
duration, while a few (4.4%) experienced symptoms 
related to flight altitude. These accounts prove the 
association between flight duration and the sinonasal 
condition of airline staff; however, individual health 

Table 3 -	 Univariate analysis of the factors influencing the presence of sinonasal symptoms (N=184).

Factors
Presence of sinonasal symptoms

X2 P-values§

Yes (n=126) No (n=58)
Age group

≤40 years
>40 years

77 (61.1)
49 (38.9)

41 (70.7)
17 (29.3) 1.584 0.208

Gender
Male
Female

103 (81.7)
23 (18.3)

46 (79.3)
12 (20.7) 0.153 0.696

Job category
Pilot
Flight attendant
Other aircrew members

44 (34.9)
35 (27.8)
47 (37.3)

20 (34.5)
7 (12.1)
31 (53.4)

6.739 0.034**

Do you have any nasal, sinus, or ear problems after or during flying?
Yes
No

90 (71.4)
36 (28.6)

18 (31.0)
40 (69.0) 26.731 <0.001**

Do these problems affect your job performance?
Yes
No

73 (57.9)
53 (42.1)

8 (13.8)
50 (86.2) 31.407 <0.001**

Do you have to cancel or change your trip due to recurring symptoms?
Yes
No

43 (34.1)
83 (65.9)

4 (06.9)
54 (93.1) 15.485 <0.001**

Duration in hours in the air per week
≤8 hours
>8 hours

59 (46.8)
67 (53.2)

40 (69.0)
18 (31.0) 7.833 0.005**

Having allergy*

Yes
No

34 (61.8)
21 (38.2)

14 (53.8)
12 (46.2) 0.465 0.495

Smoking
Yes
No

53 (42.1)
73 (57.9)

19 (32.8)
39 (67.2) 1.444 0.230

History of sinus, nasal, or ear surgery
Yes
No

29 (23.0)
97 (77.0)

4 (06.9)
54 (93.1) 7.012 0.008**

Having medical condition
Yes
No

27 (21.4)
99 (78.6)

10 (17.2)
48 (82.8) 0.433 0.510

Taking medication
Yes
No

40 (31.7)
86 (68.3)

10 (17.2)
48 (82.8) 4.222 0.040**

Previous accidents to the head, face, or nose
Yes
No

19 (15.1)
107 (84.9)

3 (05.2)
55 (94.8) 3.703 0.054

Values are presented as numbers and percentages (%). *Participants without allergies were excluded from the 
analysis. §The p-value was calculated using the Chi-square test. **Statistically significant at p<0.05.
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status and environmental factors may have a significant 
influence on the development of sinonasal symptoms 
among airline travelers. 

Furthermore, the findings of this study suggest 
that flight attendants who experienced nasal, sinus, or 
ear problems during or after flights, whose symptoms 
affected their job performance, who had to cancel or 
change trips due to recurring symptoms, who had a 
history of sinus, nasal, or ear surgery and who were 
on medication were linked to a higher likelihood of 
sinonasal symptoms. However, in the multivariate 
regression model, only the experience of sinonasal or 
ear problems, symptoms affecting job performance, and 
history of sinonasal or ear surgery remained significant 
as independent predictors of sinonasal symptoms. This 
contrasts with the findings of Lindfors et al,13 which 
suggested that female gender and a higher number of 
upper respiratory symptoms were associated with sinus 
barotrauma. These results warrant further investigation 
to determine the predisposing factors for sinonasal 
symptoms among aircrew members.

Recognizing specific sinonasal symptoms can help 
to identify and distinguish between various conditions 
affecting the nose and sinuses. This study identified 
the 5 most critical sinonasal symptoms experienced 
by air travelers, including nasal blockage, reduced 

productivity, ear fullness, ear pain, and a need to blow 
the nose. This is almost in agreement with the study 
of Alzahrani et al,10 where nasal discharge was the 
primary sinonasal symptom, followed by ear fullness 
and nasal blockage. Corroborating these observations, 
Shargorodsky et al11 identified the need to blow the 
nose, sneezing, and thick nasal discharge as the most 
prominent sinonasal symptoms linked to airline flight 
time. Effective management of this disease is necessary. 
Analgesics, decongestants (topical and oral), topical 
sprays, and a tapering course of oral steroids are some of 
the most recognized medications for aerosinusitis, while 
antibiotics are commonly prescribed in patients with 
bacterial sinusitis.20 If symptoms persist, consulting a 
doctor is crucial to improving health conditions.

Study limitations. First, the sample size (N=184) was 
inadequate, limiting the generalizability of the findings. 
Additionally, most participants were male, making 
it difficult to draw conclusive comparisons between 
genders regarding sinonasal symptoms. Second, the 
data collection relied on history-based reporting from 
aircrew members, which could lead to data entry errors, 
low response rates, and challenges in follow-up. Third, 
this study employed a convenience sampling method to 
collect data from aircrews, which could have resulted in 
sampling bias and lack of generalizability. Finally, the 
cross-sectional survey design is inherently prone to bias 
and does not measure cause and effect.

In conclusion, sinonasal symptoms are common 
among aircrew members. Flight attendants with 
longer durations of air travel were associated with 
the development of sinonasal symptoms after flights. 
Significant independent risk factors for the presence of 
sinonasal symptoms include experiencing nasal, sinus, 
or ear problems during or after a flight, symptoms 
affecting job performance, and a history of sinus, nasal, 
or ear surgery. Overall, extended flight exposure poses 
unique challenges to the sinonasal health of aircrew 
members. Increasing awareness and implementing 
preventive strategies can help mitigate these effects and 
improve the well-being of those frequently exposed to 
the demanding environment of the skies.
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