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Methods: 

We wanted to assess whether or not relaxation techniques may be useful tools to help 
pilots with habituation and desensitization, and if they could be used to prevent the 
symptoms of motion sickness?

We have decided to use The Motion Sickness Assessment Questionnaire (MSAQ). A MiG 
– 29 aircraft simulator was used during the testing procedure. The Schultz Autogenic 
Training procedure was used for relaxation training. 

Results: Statistically signifi cant diff erences were found in the overall score (0,0054 p<0,05) 
as in some of the factors: Central (0,015 p<0,05) and Sopite-related (0,035 p<0,05). Both 
 the remaining factors exhibited a statistical trend. All the raw scores: overall and factoral 
ones were lower in the second testing in comparison with the fi rst one.

The results show us that a simple, low time-consuming and inexpensive method can 
possibly be used along other training options to further expand pilots’ skills.
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NTRODUCTION 

We wanted to assess whether or not relaxation 
techniques may be useful tools to help pilots with 
habituation and desensitization, and if they could be 
used to prevent the symptoms of motion sickness 
[2,3]? Autogenic training gives its user the possibil-
ity of achieving autonomic self-regulation. It serves 
its purpose by removing environmental distractions 
using a set of easy to learn, accessible exercises. Also, 
it may be used over a long period of time if needed. 
The Schultz Autogenic Training is a guided medita-
tion technique in which a narrator’s voice guides the 
user though the process. Autogenic training is based 
around a few main domains: muscle tension reduc-
tion, mental repetition of a verbal formula and pas-
sive concentration (the user is instructed to concen-
trate on inner sensations rather than environmental 
stimuli) all of which are set to relax both the psycho-
logical and the physiological domain [5].

The Schultz Autogenic Training that we utilized 
is usually performed while sitting or lying down in a 
comfortable, relaxed position. The technique con-
sists of a few standard exercises: 
1.  Muscular relaxation: the user repeats a formula 

(either out loud or in one’s thoughts) emphasiz-
ing heaviness. Usually something like: “My left 
hand is heavy” then “my left lower arm is heavy” 
and so on. 

2.  Passive concentration on feeling warmth: typi-
cally initiated by the instruction “My right/left 
arm is warm” or “I feel warmth in my arm” and 
continued all over the body.

3.  Initiation of cardiac activity: typically using the 
“My heartbeat is calm and regular” formula [5].

Motion sickness should be understood as a 
group of individual symptoms. It starts when a per-
son (a pilot in this case) is exposed to motion stimuli 
that they are not familiar with. Motion sickness has 
fi ve main types depending on the type of vehicle 
it is associated with: sea sickness, car sickness, air 
sickness, simulator sickness and space sickness. 
The human centrifuge is a simulator that gives its 
operators the opportunity to fl y with real G-loads, 
however just like any other simulator, it is not per-
fect, and sometimes causes motion sickness. Most 
of  the symptoms of all of the above-mentioned 
motion sickness types are similar and are caused 
by the same mechanism. The names, motion sick-
ness and i.e. air sickness can be used interchange-
ably. When there is any inconsistency in the infor-
mation gathered from the visual and the vestibular 
system, symptoms may develop. If the information 
about the pilot’s position gathered from the visual 
and the vestibular system is homogeneous, the 
symptoms of motion sickness will not occur. The 

severity of motion sickness may vary among peo-
ple, individual susceptibility is the most important 
element in regard of the risk of developing sickness 
but it is also dependent on the type, strength and 
duration of the stimulus. The symptoms of mo-
tion sickness sum up to a substantially long list of 
problems which may occur: the main symptom of 
motion sickness is nausea, a sickness in the stom-
ach, especially when accompanied by sitophobia 
and an involuntary impulse to vomit. The signs of 
nausea are: discomfort in the stomach, sweating, 
pallor, salivation and these all build up to vomiting. 
Usually, the earliest symptom is discomfort in the 
stomach. If the situation of uneasiness continues, 
pallor usually occurs and cold sweating begins. If 
the stimuli is not eliminated, the patient may ex-
perience increased salivation, bodily warmth and 
lightheadedness. At that point vomiting becomes 
a possibility [1].

METHODS 

Firstly, we assessed which motion sickness ques-
tionnaire to use; which one of the possible choices 
is the most reliable, well established method to 
use in the specifi c setting of the human centrifuge. 
Then came the idea of introducing other types of 
training, such as relaxation techniques, to the pool 
of methods to help pilots with their tasks. The ques-
tionnaire is the most reliable, well established and 
easy to use method. We wanted to use the best 
questionnaire available for our needs. After a care-
ful analysis and assessment of the available ques-
tionnaires, we have decided to use The Motion 
Sickness Assessment Questionnaire (MSAQ) [4]. Be-
cause of various levels of English profi ciency in our 
test pilots, we have decided to use the translated 
version of MSAQ. We planned to test as many jet 
pilots as possible. During the given time, we tested 
8. All the pilots agreed to participate. The test sub-
jects were experienced in fl ight, all male, between 
26-46 years old, active jet fi ghter pilots. They all had 
to hold a current, valid permission to fl y. The Mili-
tary Institute of Aviation Medicine ethics commit-
tee granted permission for the tests carried out in 
our unit. The procedure is: 
1. First MSAQ testing right after the fi rst test fl ight.
2. At least 3 weeks of at least 4 relaxation sessions 

per week before the next phase.
3. Second MSAQ testing right after the second 

test fl ight.
A MiG- 29 aircraft simulator was used during the 

testing procedure. The BFM (Basic Fighter Maneu-
vers: tactical movements performed by a fi ghter 
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RESULTS

We assessed the results of the group that fi nished 
the trial (tested with the MSAQ twice). We used the 
T-test to see if there are any statistically signifi cant 
diff erences in the results before and after the train-
ing on the relaxation technique. We tested both the 
overall scores and the four factors that the test has: 
Gastrointestinal, Central, Sopite-related and Periph-
eral. Statistically signifi cant diff erences in the overall 
score were found (0,0054 p<0,05) as in some of the 
factors: Central (0,015 p<0,05) and Sopite-related 
(0,035 p<0,05). Both the remaining factors exhibited 
a statistical trend. All the raw scores: overall and fac-
toral ones were lower in the second testing in com-
parison with the fi rst one.

CONCLUSION

The results show that there is a statistically sig-
nifi cant diff erence between some of the factors 
measuring the severity of motion sickness after 
training with the relaxation technique. What it 
shows us is that a simple, low time-consuming 
and inexpensive method may be used along oth-
er training options to further expand pilots’ skills. 
The results shown were gathered from a small 
group of subjects that defi nitely should be broad-
ened. However, the promising results should en-
courage to continue testing such methods on 
bigger groups of pilots in the near future as we 
already intend to do. 

aircraft during air combat maneuvering) model 
consisted of:
1. Off ensive maneuvers with limited parameters: 

6 Gz max, IAS (Indicated Air Speed) up to 400 
knots or 740km/h, same altitude fl ight. The ma-
neuvers performed were: BREAK LEFT, BREAK 
RIGHT. The aircraft turns left / right, the maneu-
ver consists of turning sharply across the attack-
er’s fl ight path, to increase the AOT (angle off  tail). 

2. In the second part of the BFM: max Gz 9, IAS 400-
500 Knots at the altitude of 5000-12000 feet. 
The maneuvers were: HARD BREAK LEFT, HARD 
BREAK RIGHT. The aircraft turns left / right with 
maximal fl ight parameters (speed, Gz, bank an-
gle) with single circle fi ght, high aspect “butter-
fl y” (the off ensive aircraft  makes a turn towards 
the opponent and defensive aircraft to the op-
posite side with max Gz and bank angle, air com-
bat maneuvering with head on position. After 
the pass, both fi ghters may turn to engage) and 
Yo-yo (variable altitude). Yo-Yo is one of the most 
useful maneuvers, which sacrifi ces altitude for an 
instantaneous increase in speed.

The MSAQ test is shown in its entirety above - we 
have used the Polish version as previously mentioned.

As for the Schultz Autogenic Training, the entirety 
of its instruction is in the audio fi le, together with the 
procedure. Because of the various English knowl-
edge levels of our test pilots, we have decided to use 
the Polish version of the recording.
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