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Título: El burnout en el cielo: un estudio exploratorio de los perfiles de los 
pilotos y variables psicosociales relacionadas. 
Resumen: El agotamiento es una preocupación en cualquier profesión, 
pero es especialmente frecuente en trabajos físicamente exigentes y de alta 
responsabilidad, como la aviación. Tomando como marco las teorías mul-
tidimensionales que identifican tres elementos de burnout (agotamiento 
emocional, cinismo y disminución de la eficacia profesional), y consideran-
do estudios previos que sugieren que las personas que sufren burnout no 
forman un grupo homogéneo, este trabajo tiene como objetivo identificar 
perfiles que reflejen subtipos de burnout en los pilotos, y comprender có-
mo difieren en función de ciertas variables de interés. A través de un estu-
dio transversal con muestreo no probabilístico, 164 pilotos de avión (edad 
media = 39.31, DT = 10.4; 92.1% hombres) respondieron a un cuestiona-
rio. El análisis de conglomerados en dos etapas arrojó tres perfiles de pilo-
tos: los comprometidos, los ineficaces y los que experimentan agotamiento. 
El análisis comparativo por grupos mostró que a) un mayor porcentaje de 
mujeres pilotos se ajustó al perfil de burnout en comparación con los 
hombres, b), se produjo una relación curvilínea entre la edad, el agotamien-
to y los perfiles comprometidos, de modo que los pilotos de mediana edad 
asumieron con mayor frecuencia el perfil de agotamiento y los pilotos ma-
yores el perfil comprometido, y c), los niveles más altos de resiliencia, posi-
tividad y seguridad, y menos estrés y menos accidentes laborales explicaron 
el perfil comprometido con más frecuencia que el perfil de agotamiento. 
Además, no se encontraron diferencias entre el perfil ineficaz y el perfil de 
burnout en los niveles de resiliencia, positividad, seguridad o el número de 
accidentes laborales. Estos hallazgos revelan la necesidad de prestar aten-
ción no solo a los pilotos que se ajustan al perfil de burnout, sino también a 
aquellos que coinciden con el perfil ineficaz. 
Palabras clave: Burnout. Pilotos. Perfiles. Análisis de conglomerados. 

  Abstract: Burnout is a concern in any profession but is especially preva-
lent in physically demanding and highly responsible jobs such as aviation. 
Taking as a framework the multidimensional theories that identify three el-
ements of burnout (emotional exhaustion, cynicism, and reduced profes-
sional efficacy), and considering previous studies that suggests people who 
suffer from burnout do not form a homogeneous group, this work aims to 
identify profiles that reflect burnout subtypes in pilots, and to understand 
how they differ based on certain variables of interest. Through a cross-
sectional study with non-probability snowball sampling, 164 airplane pilots 
(mean age = 39.31, SD = 10.4; 92.1% men) answered a questionnaire. The 
two-stage cluster analysis produced three profiles of pilots: the committed, 
the ineffective, and those who experience burnout. Comparison analysis by 
groups showed that a), a higher percentage of female pilots conformed to 
the burnout profile compared to men, b), a curvilinear relationship oc-
curred between age, burnout, and committed profiles such that middle-
aged pilots more frequently assumed the burnout profile and older pilots 
the compromised profile, and c), higher levels of resilience, positivity and 
security, and less stress and fewer work accidents accounted for the com-
promised profile more often than the burnout profile. In addition, no dif-
ferences were found between the ineffective profile and the burnout pro-
file in the levels of resilience, positivity, safety, or the number of accidents 
at work. These findings reveal the need to pay attention not only to pilots 
who fit the burnout profile, but also to those matching the ineffective pro-
file. 
Keywords: Burnout. Pilots. Profiles. Cluster analysis. 

 

Introduction 
 
Society is changing at breakneck speed, largely due to scien-
tific advances and the prevailing economic system. The drive 
for productivity at the lowest possible cost, combined with 
socio-labor variables such as precarious conditions, less au-
tonomy, diffuse work roles and objectives, work overload, 
and/or increased emotional demands, increases tensions 
among employees, which exacerbates vulnerability to stress 
and professional burnout (Rodríguez-Carvajal and Rivas-
Hermosilla, 2011). Considering these developments, burnout 
must be considered an emerging psychosocial threat (Monte-
ro-Marín et al., 2016). 
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Similar to air traffic controller, firefighter, police officer, 
and nuclear plant operator, airline pilot is considered a risky 
profession (Butcher et al., 2018) due to the high impact these 
employees’ actions and decisions have on the safety of pas-
sengers and crew members, the aircraft and its cargo, and of 
course, oneself (Holford, 2022). These stressors have com-
pounded in recent years, as increased competition among 
airlines has degraded working conditions (Demerouti et al., 
2019) and reduced job satisfaction and involvement and or-
ganizational commitment of workers (Geisler et al., 2019).  

Airline pilots must meet multiple demands during jour-
neys. Among them: piloting and coping with decisive phases 
of the flight (mainly take-off and landing), handling complex 
on-board control systems, collaborating with air traffic con-
trollers and crew, and adapting to unfavorable environmental 
conditions and emergency situations as needed (Demerouti 
et al., 2019). This combined with flight duration, jetlag, rotat-
ing shifts characteristic of the workday, and being away from 
family and friends for extended periods, can promote mental 
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fatigue and professional attrition (Özel and Hacıoğlu, 2021), 
and accentuate job exhaustion.  

Examples include the highly competitive environment 
where commercial aircraft operate (Demerouti et al., 2019), 
or flying near armed conflict zones where pilots must face 
stressful situations and make complex decisions. On many 
occasions, when these situations are prolonged over time, 
they can end up generating burnout syndrome (Özel and 
Hacıoğlu, 2021). 

 
Burnout as a construct: development and definition 
 
The phenomenon of being “burned out” by work was 

first described by the author Graham Greene (1960) in his 
1960 novel, “A Burnt-Out Case,” starring an eminent archi-
tect who lost pleasure in his profession and life itself. Years 
later, the psychologist Freudenberger described burnout as 
the frustration, fatigue, and exhaustion produced by a pro-
fessional activity that does not generate the expected expec-
tations. In 1986, Maslach and Jackson (1986) proposed a 
definition of burnout that is widely used today. They called it 
a psychological syndrome of multifactorial origin consisting 
of three dimensions: emotional exhaustion, depersonaliza-
tion or cynicism, and lack of professional realization or ef-
fectiveness (Edú-Valsania et al., 2022).  

Emotional exhaustion refers to a lack of energy and 
emotional resources, leading to fatigue and increased sensi-
tivity to stressors that make it difficult to perform profes-
sional tasks (Čigarská and Birknerová, 2021). Cynicism is de-
fined as the interpersonal distancing from customers or oth-
er colleagues, which results in decreased empathy and nega-
tive attitudes toward them (Čigarská and Birknerová, 2021). 
Low self-realization occurs when an employee evaluates their 
job performance negatively, experiences feelings of incom-
petence, or perceives a lack of achievement or productivity, 
often resulting in the inability to cope with job requirements 
(Mengenci, 2014). 

To increase the visibility and legitimize a common patho-
logical condition, the WHO (World Health Organization, 
2019) has included burnout in its International Statistical 
Classification of Diseases (ICD-11). The term is placed in 
the category "Problems associated with employment or un-
employment," and is referred to as occupational burnout 
syndrome. It is conceptualized as a phenomenon exclusive 
to the work context and includes symptoms derived from 
exposure to chronic stress and the inability to manage it suc-
cessfully. The three elements that characterize the WHO’s 
definition of burnout are lack of energy (exhaustion), in-
creased mental distance and negative feelings toward work 
(depersonalization or cynicism) and a sense of ineffective-
ness (lack of self-realization). 

 
Burnout in aviation pilots 
 
Burnout can develop in all work environments, although 

the prevalence varies according and within the profession. 

For instance, in a sample of 248 pilots working for American 
companies, Fanjoy et al. (2010) found that 32.6% presented 
a high level of burnout. Similar results were obtained by 
Demerouti et al. (2019), who found that in a sample of 1,147 
pilots of European pilots’ professional association, 40% pre-
sented a high level of exhaustion (according to the normal 
scores of active populations) and 20% presented clinical 
symptoms of burnout. However, Rosado-Tapia and Alman-
za-Muñoz (2011) found that only 6.4% of Mexican military 
pilots presented with burnout. These data suggest burnout 
prevalence varies according to the aviation context. 

In work environments such as aviation, where potentially 
life-threatening situations can occur, it is essential to have a 
team of professionals who are in optimal health (Kumari and 
Aithal, 2020; Li et al., 2020). But burnout can threaten the 
physical and psychological state of pilots, generating a nega-
tive impact on their performance, flight safety, and individu-
al well-being (Li et al., 2020). For these reasons, understand-
ing the phenomenon of burnout and its related variables and 
profiles, and exploring and implementing effective programs 
to reduce or prevent burnout in pilots, is a priority for the 
aviation sector (Li et al., 2020). 

 
Burnout subtypes 
 
Traditionally, people with burnout have been conceptual-

ized as a homogeneous group (Potard and Landais, 2021). 
However, there is an increasing emphasis within the litera-
ture on identifying different variants or profiles of burnout, 
as has been proposed in teachers (Martínez et al., 2020; 
Buonomo et al., 2017), psychologists (Berjot, et al., 2017), 
healthcare workers (Gillet et al., 2021; Potard and Landais, 
2021), and risky professions such as professional firefighters 
or air traffic controllers (Makara-Studzińska et al., 2022), 
among others. Employing a person-centered approach and 
attending to the scores obtained in the three dimensions of 
burnout can increase understanding of the pathological pic-
ture and provide practical utility for its intervention. 

By applying cluster analysis, it is possible to identify be-
tween three (Martinez et al., 2020) and five different profiles 
based on burnout factors (Gillet et al., 2021). Berjot et al. 
(2017), for example, detected four distinct profiles: "high 
burnout risk," "burnout risk due to high exhaustion," "burn-
out risk due to low self-realization" and "absent burnout." 
Potard and Landais (2021), meanwhile, identified five pro-
files: overextended (referring to employees with high exhaus-
tion, medium self-realization and relatively low cynicism), 
committed (present in staff with low exhaustion and cyni-
cism, but high self-realization), dis-committed (workers with 
high self-realization, moderate cynicism, and low exhaus-
tion), ineffective (referring to employees with low scores on 
all three dimensions of burnout) and burnout (characterized 
by high exhaustion and depersonalization, but low self-
realization).  

Therefore, taking multidimensional theories as a frame-
work, we investigate possible burnout profiles present in the 
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airline pilot population to try and detect pilots who are at 
higher risk of burnout. 

 
Variables related to burnout 
 
Fanjoy et al. (2010) found that pilots younger than 50 

have elevated burnout levels compared to older pilots. In 
general, inverse relationships have been found between age 
and burnout, although the results are not consistent 
(Demerouti et al., 2019). Similarly, past studies have found 
inconsistencies on burnout differences between men and 
women (Purvanova and Muros, 2010), and dimension scores 
vary by sex (Demerouti et al., 2019; Purvanova and Muros, 
2010). In a meta-analysis, Puranova and Muros (2010) found 
that women tend to experience slightly higher levels of emo-
tional exhaustion, while men tend to suffer slightly higher 
levels of depersonalization. Similar research has found that 
women tend to experience greater levels of inefficacy, while 
men tend to present more negative attitudes toward work 
(Demerouti et al., 2019).  

Differences in burnout levels have also been found 
among employees in the same profession according to work 
context; McCormack et al. (2018) reported that workers in 
the private sector experience less burnout than those in the 
public sector. It is likely that differences in work-related vari-
ables are transferred to contexts such as military and civilian, 
given the differential characteristics of both (Blais et al., 
2020). In this sense, Blais et al. (2020) found above-average 
levels of work fatigue in a sample of military personnel, a re-
sult they attribute to the constant exposure to stressful situa-
tions of military personnel.  

The mitigating effect of resilience is another variable that 
has been related to burnout (Shoss et al., 2018). In this re-
gard, several studies have shown the protective role of resili-
ence in different work settings (Kutluturkan et al., 2016; 
Taku, 2014; West et al. 2020). Cherng et al. (2022) found 
positive relationships between resilience, psychological well-
being, and job performance in a sample of civilian pilots 
from China. Liu et al. (2016), meanwhile, demonstrated how 
dispositional resilience prevents burnout in pilots. Thus, it 
seems likely that there are significant differences between 
burnout profiles of pilots, with higher levels of resilience as-
sociated with lower burnout risk. 

Resilience and positivity traits have also been connected 
to lower burnout risk (De la Fuente et al., 2021), and the 
negative relationship between positivity and burnout could 
be direct, as shown by Sestili et al. (2018). However, recent 
research conducted with Polish police officers and firefight-
ers (Basińska and Gruszczyńska, 2017) reveals the existence 
of a "U" shaped curvilinear relationship between positivity 
and burnout. In such a case, positivity would only act as a 
protective factor up to certain levels. Once these are exceed-
ed, it could enhance burnout (Basińska and Gruszczyńska, 
2017).  

Another variable intrinsically related to burnout is stress. 
In fact, burnout has been defined as a reaction resulting 

from chronic exposure to stressors at work (Maslach, 1998). 
Stressful working conditions are common in the aviation 
sector (Ozturk, 2020), and in the case of pilots, have been 
linked to sleep problems and fatigue that can lead to burnout 
(Venus et al., 2022). Mengenci (2014) found a positive asso-
ciation between stress and burnout dimensions (exhaustion, 
depersonalization, and low self-realization) among pilots 
from different Turkish airlines. Therefore, it seems logical to 
find differences in the stress levels of different pilot burnout 
profiles, so that more "burned out" profiles show higher lev-
els of stress. 

Also, burnout has been shown to be negatively related to 
the performance of safety behaviors and the execution of 
safe work practices (Smith et al., 2020; Zhang and Zhang, 
2022). In the aviation field, burnout is one of the psycholog-
ical factors that influences the execution of unsafe behaviors 
by personnel (Zhang and Zhang, 2022). In turn, employees' 
perception of job security is positively related to safety be-
haviors and negatively related to job stress (Hayes et al., 
1998), so similar results could be inferred for burnout. Hayes 
et al. (1998) evidenced that supervisor and peer safety was 
strongly associated with employees' compliance with safety 
behaviors. Likewise, Fanjoy et al. (2010) reported a signifi-
cant relationship between pilot burnout and perceived man-
agement pressure to continue flying under questionable safe-
ty conditions (short rest periods), with equipment problems, 
or in severe weather conditions. Based on these references, it 
is reasonable to assume that pilot profiles with higher burn-
out levels coincide with pilots who perceive higher levels of 
job insecurity and lower levels of participation in safe work 
practices by coworkers and superiors.  

Similarly, Yang et al. (2021) found that variables related 
to safety compliance and safety participation by workers are 
negatively associated with occupational accidents, with 
burnout acting as an indispensable moderator in this rela-
tionship. When fatigue and symptoms derived from burnout 
are experienced, performance and responsiveness decrease 
(Brezonakova, 2017). This poses a potential threat, especially 
in safety-critical environments such as aviation because it can 
lead to serious accidents (Brezonakova, 2017). Although ac-
cidents caused by aircraft failures have been significantly re-
duced over the last decades (Li et al., 2021), 75% of aircraft 
accidents and incidents worldwide are caused by human er-
ror (Kharoufah et al., 2018). Given this, the relationship be-
tween burnout levels and accident prevalence has been wide-
ly documented in the scientific literature, with burnout hav-
ing been shown to pose a risk for the occurrence of occupa-
tional accidents both in general (Kotti et al., 2017) and in the 
field of transportation (Chung and Wu, 2013; Useche et al., 
2017), especially aviation (Mengenci, 2014). 

 
Present study: objectives and hypotheses 
 
An in-depth understanding of the burnout phenomenon 

in airline pilots is of vital importance due to the critical role 
these professionals play in the field of safety. The present re-
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search has two objectives. First, taking as a basis the theories 
that conceive burnout not as a unitary construct but as het-
erogeneous, with individuals categorized according to differ-
ent burnout profiles (Berjot et al., 2017; Gillet et al., 2021; 
Martínez et al., 2020; Potard and Landais, 2021), the main 
objective is to identify possible burnout profiles in airline pi-
lots. In this sense, according to Potard and Landais (2021) 
we hypothesize (H) according to which burnout has a multiple 
cluster structure and not a unitary one, being possible to 
identify profiles reflecting burnout subtypes in airline pilots, 
which will also differ in the three main dimensions of burnout 
(H1). 

Second, we intend to explore the sociodemographic and 
psychosocial differences between the selected profiles. Based 
on our literature review, which found significant differences 
in sociodemographic variables such as gender, age, and dif-
ferent work contexts, we expect to find that specific burnout 
profiles present differences in these variables (H2), so that 
women (H2a), younger people (H2b), and military pilots 
(H2c) predominate in the profiles corresponding to higher 
levels of burnout. Furthermore, in light of the literature re-
viewed, which reveals that positivity, resilience, and per-
ceived safety are related to lower levels of burnout, while 
stress and number of occupational accidents are related to 
higher levels of burnout, we hypothesize (H3 and H4) that 
pilot burnout profiles associated with higher burnout levels 
show lower levels of resilience (H3a), positivity (H3b), and 
perceived safety (H3c), but higher levels of stress (H4a), and 
more work accidents (H4b). 
 

Method 
 
An anonymous online self-reported survey in English was 
constructed to study burnout in pilots from different coun-
tries and different aviation contexts, including military, 
commercial, and civilian. Survey participants were recruited 
through emails to pilot agencies, associations, and other enti-
ties. Data collection was conducted during July and August 
2022. A brief description of the study was attached at the 
beginning of each survey, and before the questionnaire could 
be completed, participants were required to accept informed 
consent. All participants completed the questionnaires in the 
same order and without remuneration.   

This study was conducted in accordance with the princi-
ples of the Declaration of Helsinki and was approved by the 
Research Ethics Committee of Córdoba (Spain) through ref-
erence number ECBURNOUT. 

Inclusion criteria consisted of being an aviation pilot of 
legal age and with spoken English. Exclusion criteria includ-
ed retirees and pilots not in active service at the time of data 
collection. 

 
Participants 
 
A total of 164 aviation pilots participated in the study 

with a mean age of 39.31 years (SD = 10.40; range = [18, 

62]) of which 7.9% (N = 13) were female and 92.1% (N = 
151) were male. Ninety-eight military pilots (59.8%), 31 
commercial pilots (18.9%), and 35 civilian pilots (21.3%) 
participated. The mean number of years spent as a pilot was 
17.14 (SD = 10.57) within a range of 0-41 years and its me-
dian was 17. The participants were mostly from the United 
Arab Emirates (78%, N = 128). Of the remaining partici-
pants, 11.5% (N = 19) were from Asia, 7.2% (N = 12) from 
Europe, and 2.4% (N = 4) from North America. Also, 0.6% 
(N = 1) of the participants did not provide an answer to lo-
cation. Regarding the level of education prior to certification 
to fly, 4 (2.4%) had primary education, 9 (5.5%) had second-
ary education, 100 (61%) had a university degree, 48 (29.3%) 
had a postgraduate degree, and 3 had a doctorate (1.8%). All 
participants received specific and common training required 
to practice the profession. In addition, most were married or 
in a domestic partnership (71.3%, N = 117), 23.8% (N = 39) 
were single, and 4.9% (N = 8) were divorced. 

 
Measures 
 
At the beginning of the questionnaire, the participants 

answered sociodemographic questions regarding their age, 
sex, country of residence, educational level, professional 
context/field, number of years dedicated to the profession, 
and marital status. The remaining questions corresponded to 
psychosocial variables and were formulated in Likert-type 
format according to frequency and following a scale from 0 
(never) to 6 (always). 

 
Burnout  

 
The three dimensions of burnout were assessed using the 

Spanish version of the Maslach Burnout Inventory-General 
Survey (MBI-GS; Schaufeli et al., 1996; Gil-Monte, 2002) on 
a Likert scale from 0 to 6. The reliability of each of the three 

factors was adequate (αemotional exhaustion = .89; αrealization = .96; 

αcynicism = .87). 
 
Resilience  

 
The extent to which individuals had a functioning style 

characterized by high dispositional resilience was assessed 
using Bartone's (2007) Dispositional Resilience Scale 15 
(DRS-15) on a 7-point Likert scale. The reliability of the 

scale was adequate (α = .78). 
 

Positivity  
 

Participants' willingness to view life in a positive way was 
assessed using the Positivity Scale by Caprara et al. (2012) on 
a 7-point Likert scale. The reliability of the scale was ade-

quate (α = .89). 
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Safety at work 
 

Safety in the workplace was measured with an abbreviat-
ed version of the Work Safety Scale (WSS) of Hayes et al. 
(1998). Three items were used for the perceived job safety 
dimension (e.g., "The work I do is risky"), three items for the 
coworker safety dimension (e.g., "Co-workers follow safety 
rules"), four items for the supervisor safety dimension (e.g., 
"Supervisors promote job safety"), and five items for the 
safety from management dimension (e.g., "Management 
promptly repairs damaged equipment"). Both the reliability 

of the scale (α = .91) and each of the four factors were ade-
quate, ranging from .79 to .96. 
 

Stress 
 

To measure stress experienced by participants in the pre-
vious 15 days, the Perceived Stress Questionnaire of Leven-
stein et al. (1993) was adapted and abbreviated for the objec-
tives of the study. The final scale used in the study consists 
of four items ("I have had trouble relaxing," "I have been ir-
ritable," "I have been tense," and "I have been stressed") and 

shows adequate reliability (α = .93). Factor analysis with 
promax rotation and maximum likelihood method showed 
that the four items are grouped into a single factor that ex-
plains 72.57% of the variance. 
 

Accidents 
 

Following the format of Wallace and Chen (2005), partic-
ipants were asked how many accidents they caused in the 
previous three years. To operationalize the concept of acci-
dent, the definition provided by the Civil Aviation Accident 
and Incident Investigation Commission of the Ministry of 
Transport, Mobility, and Urban Agenda (Comisión de Inves-
tigación de Accidentes e Incidentes de Aviación Civil del 
Ministerio de Transportes, Movilidad y Agenda Urbana, n.d.) 
was used. Again, using Wallace and Chen (2005), a square 
root transformation was performed to normalize the data. 

 
Data analysis 
 
A two-stage cluster analysis was performed to identify 

different burnout profiles based on the three dimensions of 
the construct (Schaufeli et al., 1996). For this purpose, the Z-

scores of the three dimensions were selected as the cluster-
ing variables and a two-step analytical process was initiated. 
This allowed for the identification of clusters without having 
to preselect the number of clusters. The log-likelihood crite-
rion was used to establish the distance measure and the op-
timal number of clusters was determined according to the 
Bayesian information criterion (BIC). The maximum number 
of clusters requested was kept at 15, which is the SPSS de-
fault value. Outlier treatment (25%) was also selected to en-
sure the best possible fit between cases. In addition, the va-
lidity of the solution provided by the cluster analysis was 
checked by analyzing whether the silhouette coefficient 
(range = -1.00 to 1.00) was ≥ .05 (Carbone et al., 2019). 
Next, to determine the extent to which the three profiles dif-
fered as a function of sociodemographic and psychosocial 
variables, one-factor Anova analyses (with post-hoc analysis 
using Bonferroni’s test) or χ2 analyses were performed de-
pending on whether the variables were continuous or cate-
gorical, respectively. To analyze possible age differences, a 
categorical variable of age was created with three groups: 
those under 35 (N = 60), those aged between 36 and 45 (N 
= 54), and those over 45 (N = 50). 

 

Results 
 
Before testing the study hypotheses, basic descriptive statis-
tical analyses of burnout symptoms were performed. Since 
no previous studies have established relevant scores on the 
MBI-GS scale (Schaufeli et al., 1996) for burnout profiles, 
we determined cut-off points by calculating the mean +/- 
one standard deviation. In our sample of pilots, we found 
moderate levels of exhaustion were between 1.70 and 3.58, 
moderate levels of realization were between 2.23 and 5.77, 
and moderate levels of cynicism were between 0.21 and 3.07. 
Following this categorization, Figure 1 shows the percentage 
of pilots with low, medium, and high levels of each of the 
three burnout symptoms. The majority of the pilot sample 
(59.1%) had a low level of risk of developing burnout (none 
of the three dimensions were at a high level), 28% had a 
moderate level of risk (one of the three dimensions was 
high), 10.4% had a high level of risk (two of the three di-
mensions was high) and 2.4% had a very high level of risk 
(high levels in all three dimensions).  
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Figure 1 
Percentage of pilots in the study with low, medium, and high levels of each of the three dimensions of burnout 

 
 

Cluster analysis 
 
Firstly, a hierarchical cluster analysis was performed with 

Ward’s method. As can be observed in the dendrogram 
(Supplementary Figure 1), the results seem compatible with a 
3-profile model.  

Congruently with the results of the hierarchical cluster 
analysis, the two-stage cluster analysis resulted in three dis-
tinct groups or profiles (BIC = 251,630, ratio size = 1.804). 

The average silhouette coefficient was .60, evidencing good 
cluster quality (Carbone et al., 2019). The significance of 
each predictor for cluster formation was 1.00 for exhaustion, 
.92 for realization/efficacy, and -0.60 for cynicism. Figure 2 
shows the three burnout profiles obtained in the cluster 
analysis based on the standardized values. Each profile rep-
resents a specific group of pilots according to their levels in 
the three burnout dimensions. 

 
Figure 2 
Graphical representation of the three profiles derived from the Two-step cluster analysis, showing the Z scores in each of the three factors of the MBI-GS scale 

 
Note. EE = Emotional exhaustion 

 
Based on the mean scores in each cluster and taking as a 

reference the typologies developed by Leiter and Maslach 
(2016) and Lee et al. (2010), cluster 1 (N = 48, 29.3%) was 
termed ineffective for its low scores on each of the three 
burnout dimensions (exhaustion: M = -0.49, SD = 0.44; effi-
cacy: M = -1.14, SD = 0.52; cynicism: M = -0.39, SD = 
0.48); cluster 2 was termed committed (N = 65, 39.6%) for 
its low scores on both emotional exhaustion and cynicism 

and high on efficacy (exhaustion: M = -0.57, SD = 0.54; effi-
cacy: M = 0.75, SD = 0.36; cynicism: M = -0.60, DT = 0.44); 
and cluster 3 was labeled burnout (N = 51, 31.1%) for its 
high scores in both exhaustion and cynicism and low in effi-
cacy (exhaustion: M = 1.19, SD = 0.79; efficacy: M = 0.12, 
SD = 0.93; cynicism: M = 1.13, SD = 0.94).  

To increase the robustness of the obtained results, we al-
so performed a K-means cluster analysis and a discriminant 
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analysis. When performing the K-means cluster analysis by 
entering 3 clusters, the results of the final cluster centers 
where very similar to the results performed with the two-
stage cluster analysis (Supplementary Figure 2). Cluster 1 
corresponded to the ineffective profile, cluster 2 to the ex-
hausted profile and cluster 3 to the committed profile. 

When preforming the discriminant analysis by including 
all the items of the burnout scale as independent variables 
and cluster belonging as the grouping variable, the results 
show that the coincidence by profiles between the K-means 
analysis and the discriminant analysis was very high (between 
95.8% and 97.7%), and 96.3% of the originally grouped cas-
es were correctly classified (Supplementary Table 1). Moreo-

ver, as can be observed in Supplementary Figure 3, the three 
different clusters were clearly differentiated along the canon-
ical discriminant functions. 

To validate the three-cluster solution provided by the 
two-stage cluster analysis, a 1-factor Anova (with post-hoc 
analysis using Bonferroni’s test) was performed to examine 
whether the different pilot profiles (ineffective, committed, 
and burnout) differed on each of the three dimensions of 
burnout. Significant differences were found between clusters 
in emotional exhaustion, professional efficacy, and cynicism, 
which provided statistical support for the three-profile solu-
tion. Post hoc comparisons show significant differences be-
tween most pairs of profiles (Table 1). 

 
Table 1 
Differences in the three burnout profiles as a function of sociodemographic and psychosocial variables 

 
Ineffective 

Cluster (C1) 
(N = 48, 23.30%) 

Committed 
Cluster (C2) 

(N = 65, 39.60%) 

Cluster 
Exhausted (C3) 
(N = 51, 31.10%) 

Comparisons between groups 

X2 p Post-hoc comparisons 

Categorical 
variables 

N % N % N %   C1-C2 C1-C3 C2-C3 

Sex       

6.114 .047 ns ns p < .05 Male 46 30.50 62 41.10 43 28.50 

Female 2 15.40 3 23.10 8 61.50 

Work context       

2.416 .660 ns ns ns 
Civil  11 31.4 15 42.9 9 25.7 

Commercial  6 19.4 13 41.9 12 38.7 

Military  31 31.6 37 37.8 30 30.6 

Age       

13.44 .009 ns ns 

p < .05 
between 
AG2 and 

AG3 

Under 35 
(AG1) 

20 33.3 23 38.3 17 28.3 

Between 36 
and 45 (AG2) 

15 27.8 14 25.9 25 46.3 

Over 45 (AG3) 13 26.0 28 56.0 9 18.0 

Continuous 
variables 

N M (SD) N M (SD) N M (SD) F (df) p 
C1-C2 C1-C3 C2-C3 

ΔM p ΔM p ΔM p 

Years of 
dedication 

45 15.73 (11.15) 65 19.32 (11.55) 50 15.58 (8.13) 2.368 (2,157) .097 -3.59 .238 0.15 1.00 3,74 .179 

Emotional 
exhaustion 

48 -0.49 (0.44) 65 -0.57 (0,54) 51 1,19 (0.79) 142.883 (2,161) <.001 0.08 1.00 -1.68 <.001 -1.75 <.001 

Realization 48 -1.14 (0.52) 65 0,75 (0.36) 51 0.12 (0.93) 126.019 (2,161) <.001 -1.89 <.001 -1.25 <.001 0.63 <.001 

Cynicism 48 -0.39 (0.48) 65 -0.60 (0.44) 51 1.13 (0.94) 114.032 (2,161) <.001 0.20 0.295 -1.52 <.001 -1.73 <.001 

Resilience 48 3.44 (0.69) 65 4.20 (0.70) 51 3.46 (0.85) 20.021 (2,161) <.001 -0.77 <.001 -0.02 1.00 -0.74 <.001 

Positivity 48 3.58 (1.28) 65 4.75 (1.01) 51 3.82 (1.23) 16.461 (2,161) <.001 -1.71 <.001 -0.81 .887 -1.46 <.001 

Safety at work 48 3.06 (0.96) 65 3.44 (1.14) 51 2.87 (1.34) 3.758 (2,161) .025 -0.39 .246 0.19 1.00 -0.57 .026 

Colleagues safety 48 3.92 (1.43) 65 4.81 (1.04) 51 3.88 (1.30) 10.497 (2,161) <.001 -0.89 <.001 0.04 1.00 0.93 <.001 

Safety of 
superiors 

48 3.61 (1.66) 65 4.47 (1.33) 51 3.81 (1.73) 4.734 (2,161) .010 -0.85 0.14 -0.19 1.00 0.66 .077 

Management 
safety 

48 3.50 (1.80) 65 4.36 (1.39) 51 3.53 (1.93) 4.928 (2,161) .008 -0.87 .024 -0.04 1.00 0.83 .029 

Stress 47 1.30 (1.15) 65 1.60 (1.14) 51 3.45 (1.17) 52.461 (2,160) <.001 -0.30 .541 -2.15 <.001 -1.85 <.001 

Accidents 46 0.54 (0.71) 65 0.02 (0.18) 49 0.37 (0.64) 14.018 (2.157) <.001 0.52 <.001 0.18 .318 -0.34 .002 
Note: C = Cluster; Years of dedication = years of dedication to the profession; AG = Age group. 

 
Moreover, a 3-D scatterplot was performed by including, 

in the three axes, each of the dimensions of burnout, and by 
setting the markers for the cluster belonging variable of the 
two-stage cluster analysis. As can be observed in Figure 3, 
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the three clusters are clearly differentiated regarding the av-
erage values they present in each of the three burnout di-
mensions. This provides additional graphical evidence of the 
identification of the three differentiated clusters. 
 
Figure 3 
Graphical representation of the distribution of thee three clusters in function of the average 
values of individuals in each dimension 

 
 

Differences between burnout profiles according to 
sociodemographic and psychosocial variables 

 
As evidenced in Table 1, the results show that, (a) in rela-

tion to the sociodemographic variables analyzed (age, years 
of dedication to the profession, sex, and work context), sig-
nificant differences were only found in the sex and age vari-
ables; and (b) significant differences were found between the 
three burnout profiles in the different psychosocial variables 
analyzed (resilience, positivity, safety at work, safety of col-
leagues, safety of superiors and management safety, stress, 
and occupational accidents). 
 

Discussion 
 
This study advances the identification of burnout subgroups 
in airline pilots. Exploring and understanding risk factors 
that predispose pilots to burnout, as well as its consequenc-
es, is of vital importance for regulators and researchers, giv-
en the responsibility involved in this profession. With its 
corresponding negative impacts on personal, societal, and 
economic health, governments at all levels have an interest in 
understanding this phenomenon.   

This study also represents an opportunity to open new 
lines of future research focused on identifying pilots who 
suffer or are at risk of experiencing burnout and how to rem-
edy its impact through preventive and psychotherapeutic in-
terventions. Likewise, these findings could be useful in the 
administration of selective processes for aircraft pilot certifi-
cation. 

Taking as reference Maslach's multidimensional theory 
(1998) and other research that conceptualizes burnout as a 
heterogeneous construct that can materialize in different 

profiles (Berjot, et al., 2017; Martínez et al., 2020; Potard and 
Landais, 2021; Makara-Studzińska et al., 2022), this study re-
affirms the concept by applying it to the field of aviation. In 
the present sample of pilots, three clusters with varying lev-
els of burnout dimensions are evident: ineffective, commit-
ted, and burnout. Slightly more than a third of the pilots 
(39%) fell into the committed profile, characterized by high 
levels of self-realization and low levels of exhaustion and 
cynicism. Slightly less than a third (31%) were in the burnout 
profile, characterized by high levels of emotional exhaustion 
and cynicism and low levels of self-realization. And slightly 
less than a third (29%) were in the ineffective profile, charac-
terized by low levels of emotional exhaustion and cynicism, 
but also low levels of self-realization. 

Within the three dimensions of burnout, significant dif-
ferences were found between the profiles. Specifically, we 
highlight that higher scores of emotional exhaustion and 
cynicism were found in the burnout cluster compared to the 
other two (ineffective and committed). Such a result could 
suggest that these two dimensions are the most determinant 
of the syndrome in pilots and the ones that would help to 
discern which employees are truly "burned out." This is con-
sistent with Maslach and Goldberg (1998), who affirmed that 
exhaustion is the central dimension of burnout.  

Likewise, statistically significant differences in self-
realization were also observed among the three clusters, with 
the committed group having higher scores, followed by the 
burnout group and, finally, the ineffective group. This sug-
gests that ineffective pilots, as opposed to committed pilots, 
are characterized by not feeling fulfilled at work, while em-
ployees experiencing burnout feel less fulfilled than commit-
ted pilots but more than ineffective pilots. These results 
support our first hypothesis (H1) concerning the multiple 
cluster structure of burnout and the differences in the three 
dimensions that characterize the syndrome. Such a hetero-
geneous view helps deepen the understanding of burnout 
and may facilitate the control of burnout at different mo-
ments in an aircraft pilot's professional career through selec-
tive processes, preventive training, and psychotherapeutic in-
terventions. 

On the other hand, we explored the differences in differ-
ent demographic variables related to burnout among the 
three clusters found (H2). In relation to the sex differences 
(H2a), despite the low percentage of women in this work 
sector, eight of the 13 women in our sample (61.50%) are lo-
cated within the burnout cluster, compared to 28.50% of 
men. In addition, 41.10% of the men, compared to 23.10% 
of the women, are in the committed profile. These results 
seem to be in line with the results of Purvanova and Muros 
(2010), who found that women tend to experience greater 
emotional exhaustion and lower self-realization at work. Fur-
thermore, these results could be related to the findings of 
Yanıkoğlu et al. (2020), who concluded that female pilots 
bear an extra psychological burden due to gender bias and 
stereotypes and even discrimination when working in a male-
dominated profession, a phenomenon that influences their 
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behavior and performance. Gender stereotypes in the avia-
tion industry often translate into prejudice toward women by 
questioning the suitability of their pilot skills, leading to ine-
qualities in treatment and increasing the perception of female 
pilots to cover up their feminine traits to fit into the male 
aviation culture (Yanıkoğlu et al., 2020). At the same time, 
Yanıkoğlu et al. (2020) found that female pilots experience 
difficulties in work-family reconciliation, especially in certain 
countries and after getting married and/or becoming moth-
ers. 

Based on previous research on age (Fanjoy et al., 2010; 
Demerouti et al., 2019) and work context (Blais et al., 2020), 
we expected that among the profiles with higher burnout 
levels would be younger pilots (H2b) and pilots in the mili-
tary (H2c). But in our case, the results show significant dif-
ferences between age groups in the burnout and committed 
profiles, but not in the ineffective profile. More specifically, 
only 18% of those over 45 years of age were in the burnout 
profile while 46.3% of pilots between 36 and 44 fit this pro-
file, with significant differences between both groups. How-
ever, no differences were found between young people 35 
and under (28.3% of them were incorporated in the burnout 
profile) and the profile’s other two age groups, which shows 
that they seem to be halfway between the two groups.  

The same differences are repeated in the committed pro-
file, but in reverse, so that a significantly higher number of 
people (56%) over 45 were in this cluster compared to the 
36-45 age group (25.9%), although no significant differences 
were found between both groups and the group of people 
under 35 (38.3% of the latter group are included in the 
committed profile). This seems to indicate that there is a 
curvilinear, inverted-U-shaped relationship between burnout 
and age in airline pilots. Such a phenomenon could explain 
the inconsistent results between age and burnout found in 
previous scientific literature. Cheng et al. (2013) found simi-
lar results in their sample of Taiwanese employees across 
sector, where a nonlinear relationship existed between ex-
haustion and age among workers between 30-40 years who 
presented with higher burnout rates.  

Our findings track with previous research and suggests 
burnout varies according to the life stage in which workers 
find themselves, their job requirements and demands, and 
any conflicts between work and family. Middle-aged adults 
face various stressors and normative changes that could ex-
plain why this age group more frequently integrates into the 
burnout profile. Examples include work events (promotion 
and career advancement or labor market volatility), physical 
health (onset of chronic diseases) and family matters (deci-
sion to couple, start a family, buy a house and/or have chil-
dren, or take care of a parent) (Infurna et al., 2020).  

At the same time, young adults are in a stage of explora-
tion in terms of their professional careers and family life. 
Younger workers who finish their training and enter the 
workforce tend to be more enthusiastic, innovative, ambi-
tious, and committed at work (Priyadharsan and Sara-
vanabawan, 2021), possibly due to their eagerness to succeed 

and overcome difficulties. Finally, older people may benefit 
from more work experience and fewer life stressors, which 
may explain the results obtained.  

Taken together, these results have practical organization-
al implications in the aviation industry, highlighting the im-
portance of considering a pilot’s life history when seeking to 
increase workplace motivation or introduce therapeutic in-
terventions for burnout. 

We also investigated possible differences in psychosocial 
variables related to burnout among the three clusters detect-
ed (H3 and H4). After assessing resilience between groups, 
lower scores were observed for both the ineffective group 
and the burnout group with respect to the committed group. 
That is, individuals in the committed profile showed higher 
levels of resilience than those in the ineffective and burnout 
profiles. These results are consistent with the reviewed litera-
ture (Kutluturkan et al., 2016; Liu et al., 2016; Shoss et al., 
2018; Taku, 2014; West et al. 2020) and our stated hypothe-
sis (H3a), illustrating the protective factor of resilience for 
burnout.  

The lack of difference in resilience levels between pilots 
in the ineffective profile and those in the burnout profile is 
noteworthy and indicates a related pattern between groups.  

Similar results were obtained for the positivity variable. 
Ineffective and burnout profiles are significantly less positive 
than the committed profile, and ineffective and burnout pro-
files show comparable levels of positivity. Therefore, our 
hypothesis (H3b) is confirmed because profiles with higher 
levels of burnout dimensions were also less positive. This re-
sult is in agreement with studies that have found an inverse 
relationship between positivity and burnout (De la Fuente et 
al., 2021; Sestili et al., 2018). 

The perceived security variable was evaluated on four 
dimensions: job security, coworker security, supervisor secu-
rity, and management security. In all but the supervisors' se-
curity variable, significant differences were found between 
the burnout and ineffective cluster and the committed clus-
ter. Specifically, burnout pilots and ineffective pilots per-
ceived less job security from peers and management. These 
findings are consistent with past research that associated 
burnout with worse levels of perceived safety (Fanjoy et al. 
2010; Hayes et al., 1998; Smith et al., 2020; Zhang and 
Zhang, 2022), and are in line with our hypothesis (H3c). 

Also, based on previous studies (Mengenci, 2014; 
Ozturk, 2020; Venus et al., 2022) we postulated that people 
within the burnout profile would be characterized by higher 
levels of stress (H4a). The analyses corroborated this hy-
pothesis, since significantly higher stress scores were ob-
served in the pilots of the burnout group with respect to the 
other two groups. Therefore, it is inferred that burnout may 
be a risk factor for suffering or being involved in occupa-
tional accidents (Yang et al., 2021) by decreasing the perfor-
mance and responsiveness of employees (Brezonakova, 
2017). When analyzing this possible relationship, we found 
that burnout profile pilots and ineffective pilots have more 
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accidents at work than committed pilots, confirming our last 
hypothesis (H4b). 

In terms of similarities and discrepancies between 
groups, one conclusion is that committed workers are better 
adapted than ineffective and burnout employees. Committed 
pilots experience less exhaustion and cynicism than burnout 
pilots and feel more fulfilled at work than the other groups. 
In turn, committed pilots have more resilience, a more posi-
tive attitude, a greater perception of job security, the percep-
tion that coworkers and management act more safely, show 
lower levels of stress, and are involved in fewer work-related 
accidents.  

With respect to ineffective pilots and those suffering 
from burnout, we found similar scores in resilience, positivi-
ty, and in variables related to job security and safety. Both 
profiles of workers were more likely to have accidents at 
work. However, disparities were found between the two 
clusters that make it possible to discern burned out workers 
from ineffective ones. The central difference is that pilots 
with burnout are more emotionally exhausted, more cynical, 
and experience less self-realization at work – that is, they 
have more extreme scores on the three dimensions that 
make up the syndrome. Another difference is that employees 
with burnout experience and/or are much more vulnerable 
to stress than those who are ineffective and committed. 

The results show that while people in the burnout profile 
have the lowest occupational health indicators, pilots in the 
ineffective profile also have poor health indicators. Both 
profiles also exhibited similar rates of occupational accidents. 
For these reasons, it is especially relevant to pay attention 
not only to people who show levels indicating burnout in the 
three dimensions of the syndrome, but also to those who 
show only low levels of self-realization, even though they do 
not present with high levels of emotional exhaustion or cyni-
cism.  

In this sense, self-realization seems to be a dimension of 
burnout that, at low levels, can negatively influence the oc-
cupational health of pilots, and is therefore a variable to be 
considered carefully when developing strategies to prevent 
or reduce burnout in this group. 

 
Limitations and future lines of study 
 
The method employed, and the sample chosen, make 

this pioneering research in the field of aviation. However, a 
limitation lies in the application of a cross-sectional design 
that prevented us from drawing causal conclusions and de-
termining what variables precede or succeed burnout. To 
overcome this limitation, future research should be longitu-
dinal, using this study as a reference. Additionally, variables 
related to mental health (such as anxiety or depression) and 
flight hours would be useful data to include. 

At the same time, the data was self-reported by partici-
pants, leaving it vulnerable to common biases (e.g., acquies-
cence, social desirability, central tendency, or extreme re-
sponse, among others). Also, despite collecting 164 ques-

tionnaires, 78% of the participants were from the UAE, 
92.1% were male, from the civil and commercial sectors. 
The fact that the study sample is mainly composed of pilots 
from the UAE and predominantly males may limit the gen-
eralizability of the results to other geographic and demo-
graphic contexts. Thus, future studies should seek to recruit 
a more representative sample and explore the replicability of 
the results with this more representative sample. Finally, 
since the sample was primarily composed of military pilots, 
we found no significant differences between work settings. 
Results regarding differences in this variable should be inter-
preted with caution. 

Moreover, with regard to future research, the inclusion 
of additional variables such as workload, flight hours, and 
specific working conditions could enrich the analysis, pro-
vide a more detailed understanding of the factors that con-
tribute to burnout in pilots, and allow making more general-
ized statements. In this sense, flight hours and specific con-
ditions of the context of aviation pilots are additional specif-
ic factors that have not been considered, and they could en-
hance the understanding of pilot burnout profiles. Finally, 
future research could include other instruments, such as in-
terviews or observations, that address different aspects of 
burnout and their consequences to enrich the results. 

 

Conclusions 
 

There is extensive literature on burnout and the psychologi-
cal and socio-labor variables associated with this construct. 
However, studies on burnout in airline pilots are sparse, de-
spite the great responsibility that the profession requires. 
This research provides a novel view into this knowledge gap, 
demonstrating the multicomponent structure of the phe-
nomenon. By using cluster analysis, we identify different 
burnout profiles based on its three basic dimensions and as-
sociate them with different demographic and psychosocial 
variables. Specifically, three distinct groups, or profiles, of pi-
lots are identified: the committed, the ineffective, and those 
experiencing burnout. 

The committed profile was characterized by low levels of 
emotional exhaustion and cynicism, and high levels of pro-
fessional effectiveness; consequently, pilots in this profile 
tend to be more satisfied and engaged with their work. The 
ineffective profile was characterized by low levels in all di-
mensions of burnout (emotional exhaustion, cynicism and 
professional effectiveness); thus, these pilots may feel less 
fulfilled and engaged with their work. Finally, the burnout 
profile presented high levels of emotional exhaustion and 
cynicism, and low levels of professional effectiveness. There-
fore, pilots in this profile are at greater risk of suffering the 
negative consequences of burnout, such as stress and possi-
ble accidents in the workplace. 

Results suggest that pilots in the committed profile are 
more resilient and positive than pilots in the other two pro-
files. Committed aviators also perceive higher levels of safe-
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ty, lower levels of stress, and have fewer work-related acci-
dents.  

But while aviation personnel in the burnout profile suffer 
more stress and present more extreme scores in two of the 
dimensions of the syndrome (emotional exhaustion and cyn-
icism), their levels of self-realization are higher than the inef-
fective profile. Pilots suffering burnout also show similar 
levels of resilience, positivity, perception of safety, and the 
same number of accidents as those in the ineffective profile. 

Furthermore, people in the ineffective profile show simi-
larly low levels of psychological and occupational health as 
those in the burnout profile.  

Given what is at stake, regulators and government agen-
cies must pay close attention to pilots in both the burnout 
profile and the ineffective profile when designing and im-
plementing interventions. In summary, the results suggest 
personalized preventive and psychotherapeutic mitigations 
are needed to protect public safety and ensure pilots’ rights 
and well-being. 
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Supplementary Table 1 
Classification results of the discriminant analysis 

  
Cluster number 

of case 

Predicted group belonging 
Total 

1 2 3 

original 

count 

1 46 2 0 48 

2 0 42 1 43 

3 2 1 70 73 

% 

1 95.8 4.2 0.0 100.0 

2 0.0 97.7 2.3 100.0 

3 2.7 1.4 95.9 100.0 
 
Supplementary Figure 1 
Dendrogram using Ward Linkage 

 

Supplementary Figure 2 
Graphical representation of the three profiles derived from the K-Means cluster analysis, 
showing the Z scores in each of the three factors of the MBI-GS scale 

 
Note. EE = Emotional exhaustion 
 
Supplementary Figure 3 
Graphical representation of the canonical discriminant functions 

 
Note. Cluster 1 = Ineffective profile; Cluster 2 = Exhausted profile; Cluster 
3 = Committed profile 
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