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Test Objectives 
To evaluate the efficacy \ usability of a device for reducing ear pain related to air travel, during 

simulated ascending and descending typical ambient pressure changes, similar to commercial air travel 

conditions.  

Means & Methods 
6 adult volunteers, 3 women and 3 men, ages 32 to 65, were seated in a 14 seats Hypobaric chamber, at 

the Dutch air force Center for Man and Aviation (CML), in Soesterberg, the Netherlands. Subjects 

received explanation and training in use if the device, 

have signed and Informed Consent form, and 

completed a pre-test questionnaire for establishing 

baseline data. Subjects were then seated in the 

Hypobaric chamber, each given a device, and forms to 

record their pain and discomfort experience after 

“takeoff” and “landing”.  Clear™ is a compact device 

that delivers a gentle vibration to the ear, as well as a 

gentle pressure change in the outer canal resulting 

from the user's natural exhalation and inhalation. Soft 

pneumatic pressure resonates the eardrum. The air is 

exhaled by the user at his convenience 

(inhaling\exhaling into a mouthpiece). Oscillation 

protocols were delivered by vibrator motors via the outer ear, to the Eustachian tube.  The “takeoff” and 

ascending was at a rate of 1400ft / min, subjects were instructed to use the device 2 minutes before the 

change in pressure was initiated, and for additional 2 minutes after reaching simulated altitude pressure 

equivalent to 8000ft, which is customary in commercial aircrafts, and then were asked to fill the after 

“takeoff” questionnaire. After 15 minutes of resting, subjects were instructed to use the device again, 

and after 2 minutes use, pressure in the cabin decreased at a rate of 700ft / min, and subjects continued 

using the device for 2 minutes after pressure reached ground level. At that time, devices were placed 

aside, and subjects were asked to fill the after “landing” questionnaire.  

 
 
 
 
 
 
 



 Clear™ Hypobaric Chamber Air Travel Simulation Test 

 

 
 
 
Results 
Average pain score in Numerical Rating Scale (NRS) in baseline questionnaire, based on subjective 

past experience recollection, was 6.83 (±2.04), while post “takeoff” average rating decreased to 0.17 

(±0.41) and to 1.67 (±4.08) respectively.  

Baseline  After “Takeoff”  After “Landing” 

ID  Gender  Age  Pain Score Pain Score  Pain Score

01  M  42  6 0 0

02  F  49  4  1  0 

03  M  32  6  0  0 

04  M  65  7  0  0 

05  F  64  10  0  10 

06  F  38  8  0  0 

Average  6.83  0.17  1.67 

STD  ±2.04  ±0.41  ±4.08 
 

Discussion 

While test was under simulation conditions, subjective verbal reporting by all subjects indicates 

ambient conditions felt like commercial air travel as they know it. The use of Clear™ before and during 

“takeoff”, has alleviated ear pain in all 6 subjects. However, the use of the device before and during 

“landing” alleviated ear pain in 5 out of the 6 subjects. Interviewing the subject which had experienced 

pain during landing (female, age 64 and the only subject to undergo past ENT related surgery), raised 

suspicion to a sinus related chronic condition, which suits her history of severe pain during air travel.  

This phenomenon of higher prevalence of ear pain during landing comparing to takeoff is also reported 

in the literature. All subjects managed to operate the device by themselves. No adverse effects were 

reported in the two hours after the test was competed. 

 

Conclusion  

In conclusion, Clear™ demonstrated ability to alleviate ear pain associated with commercial air travel 

cabin pressure changes.   

 

 

 

 


