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Sinus Barotraumas in Commercial Aircrew

Oskari H. Lindfors; Kimmo S. Ketola; Tuomas K. Klockars; Tuomo K. Leino; Saku T. Sinkkonen

Sinus barotraumas are a common condition in aviation medicine, sometimes compromising flight safety and even

permanently grounding aircrew. Considering this and the ever-increasing amount of commercial aviation, a thorough

In this survey study, an anonymous, electronic questionnaire was distributed to commercial aircrew of the three major

commercial airlines operating in Finland (N = 3799), covering 93% of the target population (i.e., all commercial aircrew
operating in Finland, N = 4083). Primary outcomes were self-reported prevalence, clinical characteristics, and health and
occupational effects of sinus barotraumas in flight. Secondary outcomes were adjusted odds ratios (OR) for frequency of

Response rate was 47% (N = 1789/3799), with 61% (N = 1088) of the respondents having experienced sinus barotraumas

in flight. Of those affected, 59% had used medications, 18% had undergone surgical procedures, and 53% had been on
sick leave due to sinus barotraumas (38% during the last year) in flight. Factors associated with sinus barotraumas were
female sex [OR, 2.47; 95% confidence interval (Cl) 1.35-4.50] and a high number of upper respiratory tract infections (=3

Sinus barotraumas were reported by 61% of commercial aircrew. They caused an increased need for medications,

otorhinolaryngology-related surgical procedures, and sickness absence from flight duty. The possible risk factors were

BACKGROUND:
examination is required.
METHODS:
sinus barotraumas with respect to possible risk factors.
RESULTS:
vs. <3 URTIs/yr: OR, 3.61; 95% Cl 2.65-4.93).
CONCLUSION:
female sex and a high number of URTIs/yr.
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inus barotraumas in flight result from uncompen-

sated changes in atmospheric pressure, most often

affecting the frontal or maxillary sinuses. The symp-
toms usually manifest as either pressure sensations or pain
in the corresponding facial regions, and sometimes as epi-
staxis. Less often, the ethmoidal or sphenoid sinuses can be
affected, leading to atypical presentations.” In rare cases,
trigeminal nerve dysfunction,”® orbital emphysema,”” or
even maxillary bone fractures®” can occur, seriously com-
promising flight safety.

Sinus barotraumas have been thoroughly discussed in recent
literature, mostly under the names “sinus barotrauma’, “aerosi-
nusitis’}*>*® or “barosinusitis™* in aviation medicine, and under
the name “airplane headache”®'®* in neurological literature.
Within aviation medicine, several cases**" and case
series,>'”** especially in military aviation,>**” have been
described, while 19.5-27.9% of Danish commercial pilots have
reported at least one sinus barotrauma episode during their

career.”*® Conversely, in neurological literature, symptoms of
“airplane headache” have been reported by 5.7-8.3% of airline
passengers.'®? Sinus barotrauma symptoms can lead to severe
discomfort and pose a serious risk to flight safety, sometimes
even permanently grounding aircrew.*
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SINUS BAROTRAUMAS—Lindfors et al.

Given both the extent of the problem and the continuing
increase in commercial aviation (with the exception of the
still-ongoing COVID-19 era), sinus barotraumas in flight
require a thorough examination. To achieve this, the primary
objectives of this study were to determine the frequency, clini-
cal characteristics, and both health and occupational effects of
sinus barotraumas in flight in commercial aircrew. The second-
ary objective was to elucidate possible risk factors and the ter-
tiary to examine whether repetitive exposure to rapid changes
in atmospheric pressure might gradually lead to an increase in
the symptoms. The study in question was carried out simulta-
neously with another study on middle ear barotraumas in com-
mercial aircrew, reported in this journal previously.'®

METHODS

Subjects

The study was conducted in accordance with the Declaration of
Helsinki and approved by the Ethics Committee of the Hospital
District of Helsinki and Uusimaa (§6164/HUS/2508/2018).
The need for informed consent was waived as the study was
conducted anonymously.

Questionnaire

The literature for questionnaires regarding sinus barotraumas
in flight was reviewed. As none of the published question-
naires could be used to meet the objectives of the study, a new
questionnaire was developed by the research group with the
support of previous literature.

The questionnaire consisted of 16-53 questions (depending
on the answers of each individual respondent) designed to best
determine the respondents’ aviation and medical histories as well
as their frequency of sinus barotraumas in flight. Moreover, the
respondents were asked about possible pressure-chamber test-
ing, clinical characteristics, and occupational health effects of
these symptoms, such as their need for medications, otorhinolar-
yngology-related (ORL-related) surgical procedures, and sick-
ness absence from flight duty. The anonymous Finnish
questionnaire was twice piloted with selected aircrew personnel
(the English translation is presented in Appendix A online;
https://doi.org/10.3357/ AMHP.5849sd.2021).

The questionnaire was electronically sent via company
e-mail to all Finnish-speaking aircrew of the three major com-
mercial aviation companies operating in Finland. The study
population was considered nationally representative as the
questionnaire covered a total of 93.0% of Finnish commercial
aircrew. Data acquisition was carried out between November
2018-May 2019, consisting of the primary e-mail and repeated
reminder e-mails at approximately 1-mo intervals (full details
of data acquisition are presented in Appendix B online; https://
doi.org/10.3357/AMHP.5849sd.2021).

Statistical Analysis

All statistical analyses were performed using SPSS Statistics for
Windows, version 25.0, released 2017 (IBM Corp, Armonk,
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NY, USA). A two-tailed P-value of < 0.05 was interpreted to
indicate statistical significance.

Descriptive statistics are presented as numbers and per-
centages for categorical variables and as medians and inter-
quartile ranges (IQR) for continuous variables. Categorical
data were analyzed using Fisher’s exact test (two-tailed) and,
when there was insufficient memory to do so, using the Chi-
squared test. Continuous variables were analyzed using the
Mann-Whitney U-test or the Kruskal-Wallis test as appropri-
ate. In order to counter the multiple comparisons, Bonferroni
correction was used when appropriate.

Multivariable binary logistic regression analyses were per-
formed to identify factors associated with sinus barotraumas
in flight. Variables included in the models were sex, profes-
sion, number of flight years, age, body mass index (BMI), pol-
len allergies, smoking, and number of upper respiratory tract
infections (URTIs) per year. The results are presented as
adjusted odds ratios (OR) with 95% confidence intervals (CI),
where the frequency of sinus barotraumas was dichotomized
at two different cutoff points. The first cutoff point was set
between “never” and at least “sporadically” suffering from
sinus barotraumas during one’s career, and the second between
suffering from sinus barotraumas only “sporadically” and at
least “occasionally”. Two separate cutoff points were chosen to
gain a better overall understanding of factors associated with
the condition.

RESULTS

The questionnaire yielded a response rate of 47.3% (1798/3799)
and, after deletion of nine technically unsuccessful responses, a
final response rate of 47.1% (1789/3799). An overview of the
study sample is presented in Table I.

In total, 38.3% of the respondents were pilots and 61.7%
were cabin crew. A significant majority of pilots were men
(95.2%), while women (88.6%) made up the majority of cabin
crew (P < 0.001). Median (IQR) age was 40 (34-48) yr in pilots
and 44 (33-53) yr in cabin crew (P < 0.001), while height,
weight, and BMI more or less conformed to the sex distribu-
tions of the two profession groups (P < 0.001 for all variables,
respectively). Further characteristics of the study sample are
presented in Table L.

URTTIs were less frequent in the pilot group. The proportion
of respondents with 0 URTIs/yr was the same in both groups,
but a larger proportion of pilots reported having only 1 URTI/
yr compared to cabin crew (37.8% vs. 30.2%, P = 0.003). The
proportion of respondents with 2 URTIs/yr was the same, but a
smaller proportion of pilots reported having >3 URTIs/yr com-
pared to cabin crew (23.0% vs. 31.3%, P = 0.003).

Sinus barotraumas in flight affected 60.8% of the respon-
dents. In total, 48.9% of the respondents reported problems
“sporadically”, another 11.5% “occasionally”, and a further 0.4%
“almost always” when flying. The proportion of respondents
having never experienced symptoms was significantly larger in
pilots (44.5% vs. 35.9%, respectively), while the proportion of
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Table l. Overview of the Study Sample and Sinus Barotraumas in Flight.

SINUS BAROTRAUMAS—-Lindfors et al.

VARIABLE ALL (N =1789) COCKPIT (N = 686) CABIN (N=1103) P-VALUE
Sex
Female 1010 (56.5%) 33 (4.8%) 977 (88.6%) <0.001
Male 779 (43.5%) 653 (95.2%) 126 (11.4%)
Age (years) 42 (34-51) 40 (34-48) 44 (33-53) <0.001
Height (cm) 173 (168-180) 180 (176-185) 170 (166-174) <0.001
Weight* (kg) 74 (64-83) 82 (75-89) 67 (60-75) <0.001
BMI* (kg/m2) 4 (22-26) 25 (23-27) 23 (21-26) <0.001
Flight years 13 (3-24) 13 (5-23) 12 (3-25) 0.360
Flight times” 3000 (1000-5500)” 3000 (1200-6000)"" 2000 (500-4400)2 <0.001
Smoking
Never 1521 (85.0%) 605 (88.2%)° 916 (83.0%)° <0.001
Occasionally 198 (11.1%) 69 (10.1%) 129 (11.7%)
Regularly 70 (3.9%) 12 (1.7%)? 58 (5.3%)°
Allergies
Any allergy 539 (30.1%) 202 (29.4%) 337 (30.6%) 0.634
Pollen 384 (21.5%) 1 55 (22.6%) 9 (20.8%) 0375
Animal 137 (7.7%%) 9 (8.6%) 78 (7.1%) 0.236
Food 96 (5.4%) 20 (2.9%) 76 (6.9%) <0.001
Other 93 (5.2%) 23 (3.4%) 70 (6.3%) 0.006
Surgical procedures (ORL-related)
Any procedure 719 (40.2%) 288 (42.0%) 431 (39.1%) 0.234
Adenoidectomy 505 (28.2%) 195 (28.4%) 310 (28.1%) 0914
Myringotomy 220 (12.3%) 99 (14.4%) 1(11.0%) 0.032
Tympanostomy 83 (4.6%) 33 (4.8%) 50 (4.5%) 0.818
BET (O 4%) 3(0.4%) 4(0.4%) >0.99
Myringoplasty 1 (0.6%) 5(0.7%) 6 (0.5%) 0.758
FESS 91 (5.1%) 30 (4.4%) 61 (5.5%) 0.320
Septoplasty 37 (2.1%) 20 (2.9%) 17 (1.5%) 0.059
RFA (inf. turbinates) 14 (0.8%) 9(1.3%) 5(0.5%) 0.055
Cleft palate 2(0.1%) 0 (0.0%) 2 (0.2%) 0.527
URTI per year
0 120 (6.7%) 46 (6.7%) 74 (6.7%) 0.003"
1 592 (33.1%) 259 (37.8%)° 333(30.2%)°
2 574 (32.1%) 223 (32.5%) 351 (31.8%)
>3 503 (28.1%) 158 (23.0%)° 345 (31.3%)°
Sinus barotraumas in flight
Never 701 (39.2%) 305 (44.5%)° 396 (35.9%)° <0.001
Sporadically 874 (48.9%) 336 (49.0%) 538 (48.8%)
Occasionally 206 (11.5%) 43 (6.3%)° 163 (14.8%)°
Almost always 8 (0.4%) 2 (0.3%) 6 (0.5%)
Always 0 (0.0%) 0 (0.0%) 0 (0.0%)

Data missing in *2, Y968, 148, Y2920 cases. Categorical data presented as numbers (%) and continuous data presented as medians (IQR). Categorical data analyzed using Fisher's exact
(two-tailed) or Chi-squared tests (when insufficient memory to conduct Fisher's exact test, marked as ') and continuous data analyzed using Mann-Whitney U-test. Bonferroni
correction was used when carrying out multiple comparisons. Each superscript letter denotes a subset of categories whose column proportions do not differ significantly from each

other at the 0.05 level.

BET, balloon Eustachian tuboplasty; BMI, body mass index; FESS, functional endoscopic sinus surgery; ORL, otorhinolaryngology; RFA, radiofrequency ablation; URTI, upper respiratory

tract infection.

those who experienced symptoms “occasionally” was signifi-
cantly larger in cabin crew (6.3% vs. 14.8%, P < 0.001).

Factors associated with the frequency of sinus barotraumas in
flight are presented as ORs and 95% Cls in Table II. Both respon-
dent sex and the reported number of URTIs/yr were associated
with the frequency of the symptoms, but no clear connection was
detected with other factors included in the model (e.g., age,
smoking, allergies to pollen). Female respondents had an adjusted
OR of 1.49 (95 CI 1.04-2.12) for experiencing symptoms at least
“sporadically” and an OR of 2.47 (95% CI 1.35-4.50) for experi-
encing them at least “occasionally” in comparison to male
respondents. Regarding URTIs, respondents with >3 URTIs/yr
had an adjusted OR of 1.57 (95% CI 1.25-1.97) for experiencing
symptoms at least “sporadically” and an OR of 3.61 (95% CI

2.65-4.93) for experiencing them at least “occasionally” when
compared to respondents who reported <3 URTIs/yr.

Characteristics of sinus barotraumas are presented in Table III.
The table consists of questionnaire results from respondents
affected by sinus barotraumas (N = 1088) and is divided into
two categories (N < 3 and N > 3) based on the respondents’
reported number of URTIs/yr (as it was shown to be associ-
ated with the condition in Table II).

The frequency of sinus barotraumas in flight clearly cor-
related with the number of URTIs/yr. In general, 76.3% of
respondents had experienced sinus barotraumas 1-9 times, a
further 12.3% 10-19 times, and the last 11.4% > 20 times during
their career. The number of symptomatic occasions increased
as the number of URTIs/yr increased (P < 0.001).
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Table Il. Multivariable Logistic Regression Analyses of Factors Associated
With Sinus Barotraumas in Flight.

VARIABLE OR (95% Cl) OR (95% Cl)
(N=701 vs. 1088) (N=1575vs.214)
NEVER vs. NEVER &
FREQUENCY OF SPORADICALLY SPORADICALLY vs.
SINUS OCCASIONALLY OCCASIONALLY
BAROTRAUMAS IN ALMOST ALWAYS ALMOST ALWAYS
FLIGHT ALWAYS ALWAYS
Age 0.96 (0.95-0.98) 1.01(0.97-1.04)
Flight years 1.07 (1.06-1.09) 1.04 (1.01-1.07)
BMI* 1.03 (0.99-1.06) 1.02 (0.98-1.07)
Sex
Male 1.00 1.00
Female 149 (1.04-2.12) 247 (1.35-4.50)
Profession
Cockpit 1.00 1.00
Cabin crew 1.10(0.77-1.57) 1.13(0.61-2.09)
Allergies (pollen)
No 1.00 1.00
Yes 1.20 (0.94-1.53) 1.19(0.84-1.70)
Smoking
Never 1.00 1.00
Occasionally 1.07 (0.77-1.46) 1.15(0.71-1.84)
Regularly 1.37 (0.80-2.36) 0.79 (0.35-1.71)
URTI per year
<3 1.00 1.00
>3 157 (1.25-1.97) 3.61(2.65-4.93)

Data missing in *2 cases. An adjusted OR over 1 indicates an increase in the odds of
experiencing sinus barotraumas in flight.
Cl, confidence interval; OR, odds ratio; URTI, upper respiratory tract infection.

The correlation to concomitant URTIs remained relatively
stable, irrespective of the reported number of URTIs/yr. In
total, 79.5% of the respondents reported a concomitant URTI
100% of the times they had experienced sinus barotraumas. No
difference was detected between the two groups (P = 0.065).

Symptoms most often appeared when descending on a
flight. An overwhelming majority, 93.3% of the respondents,
reported symptoms at this stage, while 26.8% reported symp-
toms when ascending and minorities of 8.9% and 4.0% when
cruising or experiencing a sudden problem with cabin pressur-
ization, respectively. Notably, symptoms when ascending were
more prevalent (34.6%) in the group with >3 URTIs/yr com-
pared to the group with <3 URTIs/yr (23.3%) (P < 0.001).

Symptoms of sinus barotraumas are also presented. Of the
respondents, 66.4% reported pain in their maxillary and 59.7%
in their frontal sinus regions, with 4.2% reporting nosebleeds as
a symptom. Moreover, 8.5% reported “other” symptoms, these
being almost exclusively “pressure sensations” in either the
maxillary or frontal sinuses. The frequency of all symptoms
increased as the number of URTIs increased, reaching statisti-
cal significance in maxillary sinus symptoms (P = 0.004).

Symptom duration varied. The symptoms lasted <2 min in
28.4% of cases, 2 min-2 h in 45.4% of cases,2h-2 d in 17.9% of
cases, and >2 d in 8.3% of cases. The duration of symptoms
slightly increased as the number of URTIs/yr increased, reach-
ing statistical significance between the groups whose symptoms
dissipated in <2 min (P < 0.001).

860 AEROSPACE MEDICINE AND HUMAN PERFORMANCE  Vol. 92, No. 11

Symptom development differed significantly between those
with <3 and those with >3 URTIs/yr. A majority of respon-
dents, 65.3%, reported no development of symptoms in either
direction during their career. In contrast, 21.7% of the respon-
dents reported currently having less and 13.0% currently hav-
ing more symptoms than previously during their flight career.
In respondents with >3 URTIs/yr, 24.3% reported experiencing
more sinus barotraumas than previously, as opposed to only
7.8% of those with <3 URTIs/yr (P < 0.001).

Treatment and occupational health effects of the symptoms
are presented in Table IV. The table consists of questionnaire
results from respondents affected by sinus barotraumas (N =
1088) and is divided into two categories (N < 3 and N = 3) based
on the respondents’ reported number of URTTs/yr.

Medication due to the symptoms had been resorted to by
59.2% of the respondents. In total, 71.0% of the respondents
with >3 URTIs/yr had used medication and 53.8% of the ones
with <3 URTIs/yr reported the same (P < 0.001). The corre-
sponding numbers regarding prescribed medication were
58.4% and 39.4% (P < 0.001) and the numbers on nonpre-
scribed medication 56.3% and 41.6%, respectively (P < 0.001).

Surgical procedures due to sinus barotraumas are also pre-
sented. In total, 17.6% of the symptomatic respondents had been
to such procedures, the most common one being adenoidectomy
(10.8%) followed by functional endoscopic sinus surgery (6.5%),
septoplasty (2.1%), and radiofrequency ablation of the inferior
turbinates (0.9%). Of the respondents with >3 URTIs/yr, 23.5%
had been to at least one of these procedures, while only 14.9% of
the ones with <3 URTIs/yr reported the same (P < 0.001).

Sickness absences due to the symptoms were reported by
52.6% of symptomatic respondents (47.8% of pilots and 55.2%
of cabin crew). Of the ones with >3 URTIs/yr, this was the case
in 63.0% of respondents, while the same was true for 47.8% of
those with <3 URTIs/yr (P < 0.001). The difference between the
groups was larger when looking at sickness absences from the
previous 12 mo; 56.3% of respondents with >3 URTIs/yr had
been on sick leave during the previous year while 29.7% of the
ones with <3 URTIs/yr reported the same (P < 0.001).

DISCUSSION

In this study, both the reported number of URTIs/yr and
respondent sex independently associated with the frequency of
sinus barotraumas in flight. Several reports of the connection to
URTTIs exist in the literature,”?*?® but no previous studies on its
role as a risk factor (Table II) or the proportion of sinus baro-
traumas connected to it (Table IIT) have been published. While
no studies have investigated the connection between sinus
barotraumas and sex, more nasal and sinus symptoms have
been reported in females in other contexts,'"'*!> and a correla-
tion between blood estrogen levels and nasal mucosal conges-
tion has also been repeatedly documented.'>*** No association
with smoking or allergies was detected, in contrast to the con-
nection between allergic rhinitis and sinus barotraumas in
young military aviators reported by Ulanovski et al.*!
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Table lll. Characteristics of Sinus Barotraumas in Flight and the Effect of Number of URTIs/yr.

URTI/YR
VARIABLE ALL (N =1088) <3 (N=747) 23 (N=341) P-VALUE
Symptom
1-9 times 830 (76.3%) 597 (79.9%), 233 (68.3%),, <0001*
10-19 times 134 (12.3%) 85 (11.4%) 49 (14.4%)
>20 times 24 (11.4%) 65 (8.7%), 59 (17.3%),
% of symptomatic times related to URTI®
>100% (= erroneus) 45 (4.6%) 32 (4.9%) 3(4.1%) 0.065
100% 771 (79.5%) 531 (81.3%) 240 (75.7%)
51-99% 67 (6.9%) 7 (5.7%) 0(9.5%)
<50% 87 (9.0%) 53 (8.1%) 34 (10.7%)
Symptoms during flight
When ascending 292 (26.8%) 174(233%) 8 (34.6%) 0.001
When cruising 97 (8.9%) 53 (7.1%) 44 (12.9%) 0.002
When descending 1015 (93.3%) 695 (93.0%) 320 (93.8%) 0.623
Cabin pressure problem 43 (4.0%) 5(3.3%) 8 (5.3%) 0.129
Symptoms manifested as
Pain (cheek area) 722 (66.4%) 475 (63.6%), 247 (72.4%),, 0.004
Pain (forehead area) 649 (59.7%) 438 (58.6%) 211 (61.9%) 0312
Epistaxis 46 (4.2%) 31 (4.1%) 15 (4.4%) 0.850
Other 93 (8.5%) 62 (8.3%) 31(9.1%) 0.726
Symptoms lasted for
<2 min 309 (28.4%) 235 (31.5%), 74 (21.7%), 0.001
<2h 494 (45.4%) 337 (45.1%) 157 (46.0%)
<2d 195 (17.9%) 124 (16.6%) 71 (20.8%)
>2d 90 (8.3%) 51 (6.8%) 39 (11.4%)
Symptoms before flight
Yes 361 (33.2%) 223 (29.9%), 138 (40.5%),, <0.001
No 727 (66.8%) 524 (70.1%), 203 (59.5%),,
Symptom progression over the years
Less symptoms 236 (21.7%) 188 (25.2%), 48 (14.1%), <0.001

711 (65.3%)
41 (13.0%)

Same amount of symptoms
More symptoms

501 (67.1%)
58 (7.8%),

210 (61.6%)
83 (24.3%),

Data missing in *118 cases. Categorical data presented as numbers (%). Categorical data analyzed using Fisher’s exact (two-tailed) or Chi-squared tests (when insufficient memory to
conduct Fisher's exact test, marked as *). Bonferroni correction was used when carrying out multiple comparisons. Each subscript letter denotes a subset of categories whose

column proportions do not differ significantly from each other at the 0.05 level.
TM, tympanic membrane; URTI, upper respiratory tract infection.

A majority of the respondents (60.8%) reported sinus
barotraumas in flight. These numbers far surpass those
reported by airline passengers (5.7-8.3%),'%* most likely due
to the aircrew’s higher level of exposure to atmospheric pres-
sure fluctuations. Moreover, the numbers also exceed those
reported by Boel et al.,” possibly reflecting the inclusion of
cabin crew (who are predominantly women and suffer from
the symptoms more often than pilots, see Table I) in our study,
too. The results of the symptoms, their duration, and the flight
phase in which the symptoms manifested are in agreement
with previous reports, although our study failed to detect the
dominance of frontal sinus symptoms described previously.'®
This might be explained by the large number of maxillary
sinus complaints in our study, some of which may have in fact
been symptoms of barodontalgia. Moreover, 33.2% of the
respondents reported symptoms of poor pressure equaliza-
tion prior to symptomatic flights, in contrast to the numbers
of only 2.4-3.2% in previous works.” Notably, 13.0% of the
respondents reported an increase in sinus barotraumas over
the years, a finding we hypothesize to (at least partly) result
from a repetitive exposure to atmospheric pressure fluctua-
tions. This hypothesis is supported by a previous publication

by Shagorodsky et al., reporting a connection between a large
number of short flights and a higher prevalence of sinonasal
symptoms in cabin crew.?’ Further research is necessary to
verify and more closely investigate this finding.

Concerning treatment and occupational health effects,
59.2% of the symptomatic respondents had used some form
of medication to remedy their symptoms, corresponding to
the numbers reported recently by Boel et al.” Although the
use of surgical procedures to manage sinus barotraumas has
been extensively discussed,™® no publications exist regard-
ing commercial aircrew specifically. Furthermore, to the
best of our knowledge, no previous reports of sickness
absences due to sinus barotrauma symptoms have been
published.

Regarding the external validity of our study, the study pop-
ulation can be considered fairly representative as it covered a
total of 93.0% of the target population. Questionnaire
responses were obtained from 47.1% of the study population
and so a considerable nonresponse error is, in theory, a possi-
bility. However, based on our demographic analyses, the study
sample broadly conforms to the study population and can
therefore be considered representative of the study and target
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Table IV. Treatment and Occupational Health Effects of Sinus Barotraumas in Flight and the Effect of Number of URTIs/yr.

URTI/YR
VARIABLE ALL (N =1088) <3 (N=747) >3 (N=341) P-VALUE
Medication due to symptoms
All medication
All 644 (59.2%) 402 (53.8%) 242 (71.0%) <0.001
All, last 12 mo 431 (39.6%) 250 (33.5%) 181 (53.1%) <0.001
All, earlier 285 (26.2%) 196 (26.2%) 89 (26.1%) 1.000
Prescribed
Prescribed, all 493 (45.3%) 294 (39.4%) 199 (58.4%) <0.001
Prescribed, last 12 mo 317 (29.1%) 180 (24.1%) 137 (40.2%) <0.001
Prescribed, earlier 201 (18.5%) 128 (17.1%) 73 (21.4%) 0.093
Nonprescribed
Nonprescribed, all 503 (46.2%) 311 (41.6%) 192 (56.3%) <0.001
Nonprescribed, last 12 mo 340 (31.3%) 190 (25.4%) 150 (44.0%) <0.001
Nonprescribed, earlier 189 (17.4%) 136 (18.2%) 53 (15.5%) 0.161
Surgical procedures due to symptoms
All procedures 191 (17.6%) 111 (14.9%) 80 (23.5%) 0.001
Adenoidectomy 1 18 (10.8%) 72 (9.6%) 46 (13.5%) 0.073
FESS 71 (6.5%) 45 (6.0%) 26 (7.6%) 0.354
Septoplasty 23 (2.1%) 11 (1.5%) 2 (3.5%) 0.039
RFA (inf. turbinates) 0(0.9%) 4(0.5%) 6 (1.8%) 0.080
Sick leave due to symptoms
During career
Yes 572 (52.6%) 357 (47.8%) 215 (63.0%) <0.001
No 516 (47.4%) 390 (52.2%) 126 (37.0%)
During last 12 mo
0d 674 (61.9%) 525 (70.3%), 49 (43.7%),, <0.001
1-5d 255 (23.4%) 158 (21.2%), 97 (28.4%),,
6-10d 104( .6%) 52 (7.0%), 52 (15.2%),
>11d 55 (5.1%) 2 (1.6%), 43 (12.6%),

Categorical data presented as numbers (%) and analyzed using Fisher’s exact (two-tailed). Bonferroni correction was utilized when carrying out multiple comparisons. Each subscript
letter denotes a subset of categories whose column proportions do not differ significantly from each other at the 0.05 level.

FESS, functional endoscopic sinus surgery; RFA, radiofrequency ablation

populations (Appendix B, online; https://doi.org/10.3357/
AMHP.5849sd.2021). With caution, the results can be consid-
ered representative of all commercial aircrew operating simi-
lar aircraft, given a roughly similar demographic composition
and distribution of possible risk factors.

With regard to internal validity, the results of the frequency,
clinical characteristics, and health and occupational effects of
sinus barotraumas are otherwise reliable, but vulnerable to a
reporting bias among the respondents (i.e., recall bias). In turn,
the results of the possible risk factors are subject to confound-
ing and, to adjust for this possibility, multivariable logistic
regression analyses were carried out: these demonstrated an
independent association of both respondent sex and the num-
ber of URTIs/yr to sinus barotraumas in flight. By applying the
Bradford Hill guidelines to our results, further support for these
hypotheses can be offered (Appendix C, online; https://doi.
org/10.3357/AMHP.5849sd.2021). Other limitations mainly
include the use of patient-reported and, therefore, completely
subjective estimations of all collected data. While this is cer-
tainly a limitation, many of the outcomes the study was intended
to examine were in themselves subjective, so such a limitation
could not be entirely avoided.

The strengths of the study include its exceptionally
large sample size and the level of detail regarding questions

submitted to the respondents. No studies to date have investi-
gated the characteristics, progression, or health and occupa-
tional effects of sinus barotraumas on such a detailed level.
Furthermore, the anonymity of the questionnaire increases its
reliability; eliminating the possibility of respondent identifica-
tion also eliminates the reason for dishonesty when submitting
one’s response.

Given the extent of the condition in commercial aircrew and
the fact that no means to control the pressure equalization of
one€’s paranasal sinuses exist, the most effective preventive mea-
sure is to refrain from flight duty when suffering from a URTT. In
addition to verifying the possible risk factors, more research on
the best possible treatment protocol is needed. We suggest this to
be the center of future research on sinus barotraumas in flight.

In conclusion, sinus barotraumas in flight are relatively fre-
quent in commercial aircrew, having been reported by 60.8% of
the population. The symptoms lead to an increased need for
medications, ORL-related surgical procedures, and sickness
absences from flight duty, particularly in female workers and in
those suffering from a high number of URTIs/yr. Although
refraining from flight duty is warranted when suffering from a
URTIL future research should further examine these risk factors
and try to develop the best possible treatment protocol to rem-
edy the symptoms.
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