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Abstract
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Introduction

Commercial aviation pilots face a combination of technical, 
operational, and psychological stressors in the cockpit.[1,2] These 
stressors, including long duty hours, irregular schedules, and 
pressure to ensure passenger safety, can significantly elevate 
stress levels.[3,4] Extensive stress can impair judgment, delay 
reactions, and lead to a focus on minor details at the expense of 
critical information.[5] Existing literature links pilots’ emotional 
states to aviation accidents,[6] while environmental stressors 
hinder information processing.[7,8]

Pilots’ decisions, essential for flight safety and operation, 
range from conducting pre-flight checks to managing in-flight 
emergencies. However, stress‑induced decisions can result in 
operational inefficiencies or catastrophic events.[4] Cognitive 
flexibility, the ability to shift perspectives and approach 
problems from various angles, is a valuable asset for pilots 
navigating dynamic flight environments.[9] Studies indicate that 
pilots with strong cognitive flexibility demonstrate enhanced 
situational judgment,[10] heightened situational awareness, and 
improved attention management.[11]

The impact of stress is heightened among women pilots due 
to pre‑existing workplace factors and lack of social support.[12] 
Societal assumptions and subtle biases add pressure on women 
pilots to prove themselves in a male‑dominated field.[13] 
Additionally, gender differences in cognitive flexibility and 
stress‑coping mechanisms have been observed.[14]

Pilots’ age and experience influence their stress perception, 
decision‑making, and cognitive flexibility.[15] Younger 
pilots, more susceptible to acute stress, exhibit greater 
cognitive flexibility.[16] Older pilots rely on experience for 
decision‑making but may experience age‑related declines in 
cognitive flexibility.[15]

Stress can hinder cognitive flexibility and compromise 
decision‑making in aviation, where swift responses are 
crucial.[17] However, higher cognitive flexibility acts as a buffer, 
allowing pilots to reappraise stressful situations and devise 
alternative solutions.[18] This highlights the potential mediating 
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role of cognitive flexibility in mitigating stress‑induced 
decision‑making errors.

While previous research has examined the relationship 
between stress, decision‑making, and cognitive flexibility in 
aviation,[19,20] the mediating role of cognitive flexibility remains 
unexplored.[18] This study addresses this gap by investigating 
the differences in stress, decision‑making, and cognitive 
flexibility among Indian commercial pilots based on gender, 
age, and experience. It also examined the association between 
these factors and the mediating role of cognitive flexibility in 
stress and decision‑making. The findings aim to inform pilot 
training programs stress management policies and contribute 
to the broader understanding of occupational stress and 
decision‑making in the Indian aviation industry.[21] Figure 1 
illustrates the conceptual framework of this study.

Method

Participants and procedure
A total of 372 commercial pilots in India completed an online 
survey between November 2020 and March 2021. The sample 
included 267 males (71.1%) and 105 females (28.3%). Age 
distribution was 20‑30 years (19.2%), 30‑40 years (67.1%), 
and 40‑50 years (13.7%). Regarding experience, 18.2% were 
junior pilots (<5 years), 67.2% were mid‑level (5‑10 years), 
and 14.6% were senior  (>11  years). Participants were 
recruited through aviation forums, professional networks, 
and targeted social media groups. The survey consisted of 
demographic questions and three psychometric tools: the 
Perceived Stress Questionnaire  (PSQ) to measure stress,[22] 
the Melbourne Decision‑Making Questionnaire  (MDMQ) 
to assess decision‑making,[23] and the Cognitive Flexibility 
Inventory (CFI) to evaluate cognitive flexibility.[24] All three 
tools demonstrated good reliability in this sample (Cronbach’s 
α: PSQ = 0.964, MDMQ = 0.860, CFI = 0.883). The study was 
approved by the Centre for Research, Christ University, India 
with Approval Number CU: RCEC/20/12/20 on 28th December 
2020. The participants provided their written informed consent 
to participate in this study.

Statistical analysis
Following a two‑step transformation to achieve normal 
distribution, independent sample t‑tests were used to examine 
gender differences in stress, decision‑making, and cognitive 
flexibility. One‑way analysis of variance was used to assess 
differences based on age and work experience. Correlation 
analysis was performed to examine the relationships between 

the variables. Stepwise regression identified potential 
predictors of decision‑making. Finally, generalized linear 
mediation (GLM) analysis was conducted to investigate the 
mediating role of cognitive flexibility in the relationship 
between stress and decision‑making.

Ethical approval
Ethical approval for this study (Research Conduct and Ethics 
Committee Ref. N° CU: RCEC/20/12/20) was provided by the 
Research Conduct and Ethics Committee of CHRIST (Deemed 
to be University), Bengaluru, on 04 December 2020.

Results

The participants reported no significant difference in stress, 
decision‑making, and cognitive flexibility concerning their 
gender [Table 1].

One‑way ANOVA indicated that stress (F = 7.2, P < .01) and 
decision‑making (F = 2.1, P < .01) among the pilots differed 
concerning their age. Stress was higher among the pilots who 
were 30‑40, while decision‑making was high among pilots who 
were 30‑40 and 40‑50. Stress (F = 2.2, P < 0.5) among pilots 
differs based on work experience. Pilots with 6 to 10 years of 
experience were experiencing higher stress [Table 2].

Correlation analysis shows that stress has a significant 
negative relationship with decision‑making  (r =  ‑0.502, 
P < 0.001) and cognitive flexibility (r = ‑0.196, P < 0.001). 
Cognitive flexibility has a significant positive relationship with 
decision‑making (r = 0.308, P < 0.001) [Table 3].

Stepwise regression for model 1 shows stress as a significant 
negative predictor of decision‑making (β = – 0.502, P < 0.01) 
with 25% variance. The model adequately fits  (F = 124.70, 
P < 0.01). Similarly, for model 2, stress retained its significant 
negative effect  (β =  ‑0.459, P  <  0.01), and cognitive 
flexibility exhibited a significant positive impact (β = 0.218, 

Table 1: Difference between men  (n=267) and women 
(n=105) in stress, decision‑making and cognitive 
flexibility (df=370)

Variables Men 
M (SD)

Female 
M (SD)

t Cohen’s 
d

Stress 112.1 (9.30) 112.4 (9.30) ‑0.320 ‑0.03
Decision‑Making 132.9 (7.52) 131.3 (10.81) 1.601 0.16
Cognitive Flexibility 41.1 (3.56) 40.9 (4.0) 0.232 0.05
Not Significant

Figure 1: Conceptual framework of the study
Figure 2: Mediating role of cognitive flexibility in the association of stress 
and decision‑making among civil aviation pilots
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P < 0.01), with 30% variance, indicating that the inclusion 
of Cognitive Flexibility increased the proportion of variance 
in decision‑making explained by the model by 5%, after 
controlling for stress. The model is adequately fit (F = 78.30, 
P < 0.01) [Table 4].

GLM analysis showed that the indirect effect of stress 
on decision‑making through cognitive flexibili ty 
(Stress ⇒ CF ⇒ DM) was statistically significant (B = ‑0.04, 
SE = 0.01, β = ‑0.04, P < .01). The indirect effect size was 8.51% 
of the total effect of stress on decision‑making through cognitive 
flexibility. The direct effect of stress on decision‑making 
ability (Stress ⇒ DM) was significant (B = ‑0.42, SE = 0.04, 
β = ‑0.46, P < .01), explaining 91.49% of the total effect of 
stress on decision‑making ability. The component effects 
show that the relationship between stress and cognitive 
flexibility (Stress ⇒ CF) was significant (B = ‑0.46, SE = 0.12, 
β = ‑0.20, P < .01), while the relationship between cognitive 
flexibility and decision‑making ability (CF ⇒ DM) was also 
significant (B = 0.08, SE = 0.02, β = 0.22, P < .01) [Table 5]. 
Figure 2 is the graphical representation of the mediation model.

Discussion

The current study found no significant gender differences in 
stress, decision‑making, or cognitive flexibility among Indian 

commercial pilots. This may be attributed to standardized 
training programs that equip pilots to handle situational 
stressors, minimizing individual variations in stress response 
and decision‑making.[25] Government initiatives promoting 
gender diversity in aviation could further contribute to this 
finding.[26,27] However, it is essential to note that workplace 
adversity might differentially affect female pilots,[12] and while 
direct stress responses may be similar, indirect gender‑related 
factors could still influence overall stress and resilience.[28]

Pilots aged 30‑40 reported higher stress levels, likely due 
to career peak pressures, balancing responsibilities, and 
transitioning into senior roles.[29] Junior pilots, with fewer 
responsibilities, and senior pilots, with greater control over 
schedules, experience less stress compared to mid‑level 
pilots.[16] Decision‑making ability improved with age, 
potentially due to experiential learning and greater confidence 
gained through handling complex scenarios.[15]

Work experience also influenced stress, with pilots having 
6‑10  years of experience reporting the highest levels. This 
could be attributed to increased personal responsibilities 
and the unique emphasis on familial obligations in Indian 
society.[29] A negative correlation was found between stress 
and decision‑making, aligning with research showing 
stress impairs cognitive processes crucial for optimal 
decision‑making.[4] Higher cognitive flexibility was associated 
with better decision‑making, likely due to increased situational 
awareness and adaptability.[5,11]

Stress and cognitive flexibility emerged as significant 
predictors of decision‑making. Stress negatively impacted 
decision‑making, while cognitive flexibility acted as a buffer, 
enabling informed choices even under pressure.[30] Additionally, 
cognitive flexibility partially mediated the relationship 
between stress and decision‑making, suggesting that pilots 
with higher cognitive flexibility could make better decisions 
even in stressful situations. This aligns with findings from 
the Korean Air Force, where cognitive flexibility moderated 
the relationship between work stress and psychological 
maladjustment.[31] Pilots with higher cognitive flexibility can 
switch between mental strategies and adjust their responses 
to changing circumstances, as emphasized by the Dual 
Process Theory.[32] This ability allows for the engagement of 

Table 2: ANOVA comparing stress, decision‑making, and cognitive flexibility on pilots’ age group and work experience 
(n=372)

Age 20‑30 (n=72) M (SD) 30‑40 (n=249) M (SD) 40‑50 (n=51) M (SD) F
Stress 107.4 (11.92) 113.5 (8.25) 112.4 (8.05) 7.2**
Cognitive flexibility 132.0 (9.59) 131.9 (10.44) 130.9 (8.44) 0.2
Decision‑making 39.8 (5.33) 41.1 (3.48) 41.1 (2.93) 2.1**

Work experience 1-5 years (n=68) M (SD) 6-10 years (n=250) M (SD) >11 years (n=54) M (SD) F
Stress 109.6 (11.92) 112.9 (8.70) 112.6 (7.68) 2.2*
Cognitive flexibility 132.4 (7.40) 132.1 (10.28) 129.4 (11.36) 1.4
Decision‑making 40.3 (5.38) 41.1 (3.46) 40.7 (3.39) 0.9
Notes: Levene’s F indicated a lack of homogeneity in stress and decision‑making concerning the groups; hence, Welsh’s F has been used. *P<0.5, **P<0.01

Table 4: Linear regression analysis of stress and 
decision‑making ability

Model Predictor β t r2 ∆R2 F
1 Stress ‑0.502 ‑11.20** 0.25 ‑ 124.70**
2 Stress ‑0.459 ‑10.33** 0.30 0.05 78.30**

Cognitive Flexibility 0.218 4.90**
Dependent Variable: Decision‑Making; CF=Cognitive Flexibility. 
**P<0.01

Table 3: Pearson’s correlations of the study variables

Variables 1 2 3
Stress (1) 1
Decision‑Making (2) ‑0.502*** 1
Cognitive Flexibility (3) ‑0.196*** 0.308*** 1
***P<0.001
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controlled, analytical decision‑making (System 2) even under 
stress, counteracting potential biases. Furthermore, cognitive 
flexibility aids in efficiently allocating mental resources, 
maintaining situational awareness, and mitigating cognitive 
overload, thus safeguarding decision‑making quality amidst 
stress, as suggested by the Cognitive Control Theory.[33]

Practical implication
The findings provide an overview of the mental health of 
Indian civil aviation pilots. Implementing mandatory stress 
management and cognitive flexibility training in pilot education 
programs could enhance decision‑making abilities and stress 
resilience under pressure.[11] Integrating cognitive flexibility 
assessments into pilot selection processes may further bolster 
aviation safety and operational efficiency.[17] Additionally, 
tailoring interventions to consider age and experience factors 
could optimize stress management strategies for pilots at 
different career stages.[15] Notably, this study’s absence 
of gender‑based differences highlights the importance of 
gender‑inclusive training and support systems within the 
aviation industry.[29]

Furthermore, the study emphasizes the need for continuous 
monitoring of pilots’ stress levels and cognitive flexibility 
to identify those who may benefit from additional support. 
This research also opens the scope for future studies into the 
role of personality traits and coping mechanisms in pilots’ 
decision‑making tendencies. Collectively, these implications 
offer guidance for improving decision‑making in high‑pressure 
domains while building a safer and more efficient operational 
environment.

Limitation and future direction
The study’s cross‑sectional design limits establishing causal 
relationships and capturing the dynamic evolution of stress, 
cognitive flexibility, and decision‑making over time. Future 
longitudinal studies could address this limitation. Additionally, 
the observational nature of the study restricts causal inferences. 
Experimental designs and longitudinal methodologies could 
provide more robust evidence for causality. The study’s 
focus on aviation decision‑making necessitates caution in 
generalizing findings to other high‑pressure domains. Future 
research exploring stress and cognitive flexibility dynamics 
across different professions could enhance the broader 
applicability of these findings.

Conclusion

The study highlights the vital role of cognitive flexibility 
in mediating stress and decision‑making among Indian 
commercial pilots. The findings demonstrate the negative 
impact of stress on pilots’ decision‑making capabilities. 
However, cognitive flexibility emerged as a vital protective 
factor that allowed pilots to maintain judgments even during 
stressful events. The study reported no gender difference in 
stress, decision‑making, and cognitive flexibility. Mid‑career 
pilots exhibit higher stress levels. Further, this study, as a 
pioneering study exploring the mediating role of cognitive 
flexibility among Indian commercial pilots, builds a base for 
future research into the cultural and regulatory factors that 
may uniquely shape the stress‑decision‑making dynamics in 
the Indian context.
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