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Susceptibility to motion sickness in 
trainee pilots at the Portuguese Air 
Force: a cross-sectional study using 
the Motion Sickness Susceptibility 
Questionnaire – Short (MSSQ-Short)
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Introduction
Motion sickness is a physiological phenomenon 
triggered by exposure to motion,1 arising from 
sensory conflict among the visual, vestibular, 
and somatosensory systems. Although 
common, it is particularly relevant in aviation, 
where it can compromise pilot performance 
and operational safety. The symptoms of 
motion sickness include nausea, vomiting, 
vertigo, sweating, and cognitive changes 
that can impair operational performance 
2. In aviation settings, cognitive changes 
and performance impairment can manifest 

This study aimed to evaluate susceptibility to 
motion sickness in pilot trainees at the Portuguese 
Air Force Academy and to identify individuals at 
risk for early intervention. This is a cross-sectional 
observational study with a retrospective analysis 
of Pilot Selection Stages between 2015 and 2025. 
A total of 95 student pilots were assessed using 
the MSSQ-Short, validated for the Portuguese 
population, and institutional records from 463 
candidates were analysed. The majority presented 
low susceptibility (67.4%), while 32.6% showed 
moderate or high susceptibility and 28% reported 
motion sickness during the Pilot Selection 
Stages In the retrospective analysis, 46.6% were 
eliminated, with 22% of voluntary withdrawals and 
15–16% of unfit candidates presenting symptoms 
compatible with motion sickness. Individuals with 
MSSQ≥5 showed a higher risk of motion sickness 
(OR=4.06; 95% CI: 1.58-10.43). The MSSQ-Short 
demonstrated usefulness as a screening and risk 
stratification tool in an aeronautical context.
Keywords: Motion sickness; MSSQ-Short; pilots; 
susceptibility.

Abstract



Portuguese Journal of Otorhinolaryngology - Head and Neck Surgery320

as reduced navigation ability, altered time 
perception, and an impaired operational 
response 3. During flight, pilots are exposed to 
multiple triggering stimuli, including sensory 
discrepancies between perceived and actual 
aircraft motion, changes in the gravito-inertial 
vector, and maneuvers involving G-forces 4. 
Although habituation can make it adaptive 
over time, individual susceptibility varies 
significantly. Factors such as female sex, a 
history of migraine or vertigo, and genetic 
predisposition (estimated at 55%–70%) are 
associated with a higher risk.
Studies in military populations show that 
motion sickness is common in the early stages 
of training, with an estimated prevalence of 
10%–31% among student pilots, decreasing 
with flight exposure 5. However, interindividual 
variability can affect the habituation process, 
delaying progression through training and, 
in some cases, leading to interruptions in 
training. The Motion Sickness Susceptibility 
Questionnaire – Short Form (MSSQ-Short) 
is a widely used instrument for assessing 
susceptibility to motion sickness, based on 
previous episodes associated with different 
types of motion. Its recent validation for the 
Portuguese population makes it suitable for 
use in the Portuguese aeronautical context.
In military settings, habituation strategies are 
preferred because pharmacological therapy 
can compromise operational performance6. 
Despite the effectiveness of habituation 
programs, the time required for adaptation 
can interfere with progression through pilot 
training. In the Portuguese Air Force, initial 
flight exposure occurs during the Initial Flight 
Screening Program (Estágio de Seleção de 
Voo [ESV]), and subsequent flight exposure is 
limited until more advanced stages of training. 
The occurrence of motion sickness during 
these stages can disrupt training progression, 
leading to the need for intervention and 
possible discontinuation of training.
This study aims to use the MSSQ-Short to 
identify the individuals at risk of developing 
motion sickness during training at the 
Portuguese Air Force Academy (AFA). This 

will help stratify susceptibility and facilitate 
the early implementation of monitoring and 
intervention strategies, ultimately preventing 
incapacitating symptoms during advanced 
stages of training.

Materials and Methods
This was an observational, cross-sectional stu-
dy conducted between August 2025 and Mar-
ch 2026. Data collection took place between 
December 2025 and January 2026. The partici-
pants received standardized instructions before 
completing the questionnaire. A total of 95 stu-
dent pilots from the pilot-aviator (PILAV) pro-
gram of the AFA were included. Individuals 
with previous vestibular disease or a history 
of participation in motion sickness desensiti-
zation programs at the Aeronautical Medicine 
Center of the Armed Forces Hospital were ex-
cluded. Motion sickness susceptibility was as-
sessed using the validated Portuguese version 
of the MSSQ-Short [Questionário Sensibilida-
de ao Enjoo de Movimento – Versão Reduzi-
da].14 The MSSQ-Short evaluates the suscepti-
bility to motion sickness based on previous ex-
periences of motion-related sickness, yielding 
a total score ranging from 0 to 54. Suscepti-
bility was classified according to the validated 
cutoff points: low (<5), moderate (5–15.8), and 
high (>15.8). The participants completed the 
questionnaire voluntarily and anonymously 
via an online form (Google Forms). Additio-
nally, we performed a retrospective analysis of 
institutional data from Portuguese Air Force 
initial flight screening programs (2015–2025) 
by reviewing and independently compiling 
clinical and operational records provided by 
the Aeronautical Medicine Center and Air For-
ce Recruitment Center. This analysis was pu-
rely descriptive, serving to contextualize the 
results of the main study, and was not inclu-
ded in the inferential analysis.  The primary 
outcome was motion sickness susceptibility 
(MSSQ-Short score). Demographic variables 
(age, sex, and year of training) and the occur-
rence of motion sickness symptoms during 
the ESV (yes/no) were also analyzed. Data were 
analyzed using Google Sheets. Continuous va-
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Table 1
Demographic characteristics of the sample

Table 2
MSSQ-Short distribution and susceptibility categorization

riables are described as mean ± standard de-
viation, and categorical variables are described 
as frequencies and percentages. Parametric 
or nonparametric tests were used depending 
on the distribution of the variables. The study 
was approved by the Ethics Committee of the 
Armed Forces Hospital and AFA. All data were 
anonymized, and participation was voluntary.

Results
A total of 95 student pilots from the AFA’s 
PILAV program were included. The mean age 
was 20 ± 1.8 years (range, 18–28 years). The 
sample was predominantly male (n = 91; 96%), 
with 4 female participants (4%; Table 1).
The mean MSSQ-Short score was 4.1 ± 5.4. 
According to the recommended classification, 
64 participants (67.4%) had low susceptibility, 
27 participants (28.4%) had moderate 
susceptibility, and 4 participants (4.2%) had 
high susceptibility (Table 2). 
No significant differences were observed 
in the MSSQ-Short scores between sexes 
(male: 4.1 ± 5.4; female: 4.5 ± 6.3; p > 0.05) or 

between years of training (p > 0.05; Table 3). 
Motion sickness episodes were reported by 
27 participants (28%); 68 participants (72%) 
reported no symptoms (Table 4).
Among participants with symptoms during 
the ESV, 14 participants (51.8%) had an MSSQ-
Short score ≥5. Motion sickness occurred 
significantly more frequently in individuals with 
an MSSQ-Short score ≥5 compared with those 
with an MSSQ-Short score <5 (48% vs. 19%; χ² = 
8.99; p = 0.003). Individuals with moderate or 
high susceptibility had a higher risk of motion 
sickness (OR = 4.06; 95% CI: 1.58–10.43). The 
MSSQ-Short showed a sensitivity of 55.6%, 
specificity of 76.5%, positive predictive value of 
48.4%, and negative predictive value of 81.3%.
We performed a retrospective analysis of 
Portuguese Air Force initial flight screening 
programs between 2015 and 2025, including 
463 candidates for the PILAV program. Of 
these, 215 candidates (46.6%) did not complete 
the course; this included 132 voluntary 
withdrawals and 83 disqualifications. 
Symptoms consistent with motion sickness 

Mean ± SD / n (%)

Age (years) 20 ± 1.8

Year 1 18 (19%)

Year 2 21 (22%)

Year 3 22 (23%)

Year 4 19 (20%)

Year 5 15 (16%)

Male 91 (96%)

Female 4 (4%)

 Mean (± SD) / n (%)

MSSQ-Short score 4.1 ± 5.4

Low susceptibility 64 (67.4%)

Moderate susceptibility 27 (28.4%)

High susceptibility 4 (4.2%)
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were identified in 29 candidates of those 
who withdrew (22.0%) and in 13 disqualified 
candidates (15.7%). In 13 candidates of those 
who withdrew (9.8%), motion sickness was 
explicitly cited as the reason for withdrawal.
 
Discussion
Susceptibility was predominantly low in 
the study population, although a notable 
proportion of individuals had moderate to high 
susceptibility. Additionally, approximately 28% 
of candidates reported episodes of motion 
sickness during the ESV. These results are 
consistent with the international literature, 
which describes prevalence rates between 
20% and 46% in military populations during 
the early stages of training 7, and rates of 
approximately 33% in simulator training 
settings 8. Despite the high initial exposure, 
the literature suggests that a small proportion 
of individuals do not develop complete 

habituation even after continued exposure, 
which highlights the clinical and operational 
importance of this condition.
MSSQ-Short scores were significantly 
associated with the occurrence of motion 
sickness during the ESV, and individuals 
scoring ≥5 had a higher risk of symptoms (OR 
= 4.06; 95% CI: 1.58–10.43). These data support 
the usefulness of the tool for risk stratification. 
It has good overall discriminative ability, albeit 
with limitations in differentiating between 
homogeneous subgroups (sex and year of 
training), as reported in the literature 9,10.
The retrospective analysis of the ESV 
programs suggests that motion sickness may 
contribute substantially to attrition and failure 
in the selection process, although it is rarely 
recorded as a formal reason for elimination. 
This finding supports the possibility that the 
problem is underreported in institutional 
records and underscores the importance of 

Table 3
MSSQ-Short distribution by year of training and sex

 MSSQ-Short score 

1st year 4.0 ± 4.1

2nd year 4.1 ± 3.6

3rd year 3.5 ± 4.6

4th year 4.8 ± 6.6

5th year 4.37 ± 8.1

Male 4.1 ± 5.4

Female 4.5 ± 6.3

Table 4
Occurrence of motion sickness episodes during the ESV

 n (% based on year of training)

1st year 8 (44%)

2nd year 2 (10%)

3rd year 8 (36%)

4th year 5 (26%)

5th year 4 (26%)

Male 26 (29%)

Female 1 (25%)

Total episodes 27 (28%)
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early identification. Most episodes of motion 
sickness occur in the early stages of flight 
exposure, consistent with the progressive 
habituation mechanisms described in the 
literature. However, a subpopulation exhibits 
greater susceptibility and lower adaptive 
capacity, and these individuals may benefit 
from early monitoring and intervention 
strategies. The MSSQ-Short proved useful as a 
screening and risk stratification tool. The early 
identification of more susceptible individuals 
may allow for the implementation of 
educational measures, psychological support, 
and desensitization programs, potentially 
reducing the impact of motion sickness on 
training progression.
The main limitations include the retrospective 
nature of the study, possible recall bias, 
and underreporting associated with social 
desirability bias. Additionally, the cross-
sectional design does not allow for causal 
inference or longitudinal assessment of 
symptom evolution.

Conclusion
Motion sickness susceptibility was low 
overall among AFA student pilots, although 
approximately one-third had moderate or 
high susceptibility. MSSQ-Short scores were 
significantly associated with the occurrence 
of motion sickness during the ESV, confirming 
the tool’s utility for screening and risk 
stratification for the early identification of 
individuals at higher risk of motion sickness 
and enable timely intervention.
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