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Abstract

ality factors affect pilots’mental health and quality of life.

Background: Pilots physical and mental health might be significant contributing factors to flight safety. Exploring
pilots’ health-related quality of life (HRQoL) is crucial for aviation security, health management, and psychological
security. This study aimed to explore HRQolL and mental health of pilots and analyze the health characteristics and
influencing factors, such as demographic data, personality traits, social support, and resilience. It may provide data for
a theoretical basis for aviation security work and health management strategy.

Methods: This is a cross-sectional study using quantitative approaches. Two hundred twenty male pilots with an
average age of 33.31 years participated. They answered a social demographic questionnaire, Symptom Checklist-90,
Short Form 36 Health Survey Questionnaire, Perceived social support scale, Connor-Davidson resilience scale, and Big
Five Personality Inventories, whose data were analyzed using descriptive and inferential statistics.

Results: The mediating effect of personality factors between resilience and the HRQoL of pilots was observed. Per-
sonality factors also mediated the relationship between social support and the mental health of pilots.

Conclusion: Pilots'mental health and quality of life need to be taken seriously. Social support, resilience, and person-

Keywords: Influencing factors, Health-related quality of life, Physical health, Mental health, Pilot

Introduction

Pilots’ physical and mental health are significant factors
for flight safety. The medical fitness of pilots is part of the
civil aviation safety scenery, and psychological state is
essential for flight safety [1, 2]. Stricter requirements for
pilots’ physical and psychological functions of pilots are
necessary. For example, a survey of professional pilots’
health and well-being analyzed by Marion Venus found
that significant psychosocial stress was associated with
pilots’ jobs and livelihood [3]. Meanwhile, an investiga-
tion done in Germany detected acute effects on fatigue,
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workload, recovery, and performance after consecutive
short-haul operations [4]. Therefore, exploring factors
affecting pilots’ physical and mental health has become
critical for aviation security, health management, and
psychological security.

Resilience is the ability to save, recover and even
improve oneself after facing adversity and some over-
whelming disasters and may be closely associated with
mental health [5]. It allows one to bounce back from
adverse life events and function normally, using self-
regulation and cognitive coping skills when faced with
stressful situations to reduce the deleterious effects on
the individual and maintain their well-being. However,
interpersonal and contextual factors, for example, the
characteristics of the environment, could moderate the
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link between individual characteristics and mental well-
ness [5]. A scale emphasizing individual self-understand-
ing and self-feeling about social support could measure
these interpersonal and contextual factors. It assesses the
individual’s perceived level of social support from vari-
ous sources, such as family, friends, and others. The total
score reflects the individual’s sense of social support from
all sources.

WHO defines health as “a state of complete physical,
mental and social well-being, and not merely the absence
of disease or infirmity” (https://www.who.int/director-
general/speeches/detail/assembly-of-parties-of-the-inter
national-development-law-organization). According to
the Center for Disease Control and Prevention (CDC)
definition, health-related quality of life (HRQoL) is an
individual’s or group’s perceived physical and mental
health over time (https://www.cdc.gov/hrqol/). This
study investigates the HRQoL of pilots, primarily related
to physical and mental health, and analyzes character-
istics of and influencing factors on pilots from the per-
spectives of demographic data, personality traits, social
support, and resilience. The study aims to provide a theo-
retical basis for aviation security work and health man-
agement strategy.

Methods

Participants

From July to September 2017, 250 questionnaires were
distributed to pilots in different regions of China. Two
hundred twenty were recovered, resulting in a final effec-
tive rate of 88.0%. The average age of the sample was
33.31+£7.27 years. All participants were male due to the
very low proportion of female pilots in China. Table 1
shows the basic information about pilots.

Materials

The Perceived Social Support Scale (PSSS)

The PSSS was developed by Zimet to evaluate the under-
standing and utilization of support derived from fam-
ily, friends, and other important social relationships [6].
Blumental subsequently revised it. The Chinese version
was translated and revised by Jiang. It provides high reli-
ability and validity in this study. The scale contains 12
items, using Likert 7-level scoring, from 1 point (strongly
disagree) to 7 points (strongly agree). The scale includes
three subscales including family, social and other support.
Higher scores indicate robust social support systems.
Scores below 32 indicate low social support levels. Scores
over 50 indicate good social support systems [7].

The Connor-Davidson resilience scale (CD-RISC)
The Chinese version of the scale was revised by Yu to
assess resilience, specifically, the ability to cope with
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Table 1 Demographic characteristics of participants (N=220)

Subject Group Frequency Percentage
VYears of working <5 years 21 9.5
5~10years 99 450
>10 years 100 455
Marital status Unmarried 57 259
Married 154 70.0
Divorced 9 4.1
Only child Yes 104 47.7
No 116 523
Education degree  Junior college 23 10.5
Undergraduate 189 859
Master degree or above 8 36
Census register Urban residence 105 47.7
Rural residence 115 523

adversity. The 25-item scale contains three conceptually
distinct subscales, including strength, tenacity, and opti-
mism. Responses are measured on a 5-point Likert scale
ranging from 0 (not true at all) to 4 (true nearly all the
time), with higher total scores denoting strong resilience.
This scale has high reliability and validity [8, 9].

The Big Five Personality Inventory (BFI-44)

The Chinese version of the BFI-44 was revised by John
and Srivastava. It measures individuals’ central personal-
ity traits. The 44-item scale contains five subscales: extra-
version, agreeableness, conscientiousness, neuroticism,
and openness to experience. Likert 5-point scale scoring
is used, from 1 (strongly disagree) to 5 points (strongly
agree). This scale shows high reliability and validity [10].

The symptom checklist-90 (SCL-90)

The SCL-90 was developed and revised by Derogatis.
It uses nine dimensions to measure individual mental
health. The scale contains 90 items. They assess soma-
tization, obsessive symptoms, interpersonal sensitivity,
depression, anxiety, hostility, terror, paranoia, and psy-
chosis. This scale was scored on a 5-point scale, from 0
(no such symptom) to 4 points (serious). The Chinese ver-
sion of the scale is widely used and has high reliability
and validity [11].

The Short Form 36 health Survey Questionnaire (SF-36)

The SF-36 was compiled by the Boston Health Insti-
tute to measure individual health-related quality of
life (HRQoL). The questionnaire comprises 36 items,
including nine multiple-item subscales that evaluate
the physical function, physical role, bodily pain, general
health, vitality, social functioning, role-emotion, mental
health, and reported health transition. The questionnaire
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demonstrates high reliability and validity. The first four
dimensions were used to evaluate the physical health of
pilots [12].

Statistical analyses

SPSS Version 23 was used for descriptive statistics, cor-
relation analysis, and regression analysis. AMOS Version
17.0 was used to establish and optimize the structural
equation. One-way variance analysis (ANOVA) was per-
formed to compare the physical and psychological health
of pilots related to demographic factors. Pearson correla-
tion analysis was used to measure relationships between
variables. Then, a multiple hierarchical regression analy-
sis was performed. Finally, using structural equations, the
influence paths and factors’ effect sizes were examined.

Results

Differences in pilots' HRQoL related to demographic
variables

Using the demographic variables number of years of
employment, marital status, only child status, educa-
tional level, and census register as factors, the HRQoL of
pilots were compared. Table 2 shows the results of these
comparisons. Significant differences were detected in

Table 2 Physical health of pilots in demographic variables (N =220)
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physical function related to educational level (F=13.853,
p<0.001). Next, a post-hoc test was conducted. The pair-
wise comparison results showed that the physical func-
tioning of pilots with undergraduate, master’s degrees or
above was better than that of pilots with only junior col-
lege education (LSD-t=17.675, p <0.001; LSD-t=21.630,
p=0.001). However, no significant differences were
found between the undergraduate and master’s degrees
or above (LSD-t=3.955, p=0.481). In addition, the gen-
eral health of urban pilots was better than that of rural
ones (F=5.426, p=0.021). Differences between other
pilots” HRQoL indicators related to demographic vari-
ables were not significant.

With years of employment, marital and only child sta-
tus, educational level, and census register as factors, the
mental health of pilots related to demographic variables
was compared. Table 3 shows there were significant dif-
ferences in somatization related to educational level
(F=3.133, p=0.046). Then post-hoc testing was con-
ducted. The pairwise comparison results showed that the
somatization of pilots with fewer than five years of work
experience was less severe than that of pilots employed
for between 5 and10 years and more than 10 years (LSD-
t=0.116, p=0.047; LSD-t=0.145, p=0.013). However,

Subject Group Physical function Physical role Bodily pain General health

Years of working <5years 97621561 92.864+19.59 69.52+13.59 83.811+1948
5~10years 924241555 87.88+27.74 693941398 74.65£20.62
>10 years 90.05£1840 84.50+£31.13 68.90+13.02 7660+ 18.66
F 1.979 0.857 0.041 1.893
p 0.141 0426 0.960 0.153

Marital status Unmarried 94.74+14.65 90.35+25.77 69.47 +£13.81 80.09+18.69
Married 9042+£17.29 85.064+30.32 68.96 £ 12.99 7539+£19.97
Divorced 97.78+2.635 9444 +£11.02 711141965 70.56+20.53
F 2.074 1.036 0.126 1.602
p 0.128 0.356 0.882 0.204

Only child Yes 93.65+13.51 89.18 £25.78 70.19+11.74 77.16+19.98
No 90.22£1853 84.70£31.06 68.28 +14.82 75.73£19.55
F 2425 1.340 1.113 0.288
p 0.121 0.248 0.293 0.592

Education degree Junior college 75.87 +£28.39 77.17 £36.86 66.96+11.84 68.91+1437
Undergraduate 93.544+13.54 88.10+27.72 69.42+13.26 77.59419.85
Master degree or above 97.50£2.67 84.384+22.90 70.00+£22.04 70.00£2591
F 13.853 1.521 0.356 2455
p <0.001 0.221 0.701 0.088

Census register Urban residence 9276 £14.14 89.52£25.66 70.00+£11.68 79.62+£17.79
Rural residence 91.00+18.25 8435+31.14 68.43+14.90 734842098
F 0.632 1.790 0.742 5427
p 0427 0.182 0.390 0.021*

"™ p<0.001, **p<0.01, *p <0.05
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there was no significant difference between 5-10 years
and more than 10 years (LSD-£=0.029, p=0.396). In
addition, the somatization, anxiety, and terror levels
of only-child pilots were lower than those of non-only-
child pilots (F=4.900, p=0.028; F=4.754, p=0.030;
F=4.460, p=0.036). The anxiety level of urban pilots was
better than that of rural ones (F=4.795, p=0.030). Dif-
ferences in other pilots’ mental health indicators related
to demographic variables were not significant.

Influencing factors of pilot’s HRQoL

The relationship between HRQoL, resilience, social sup-
port, and personality was examined using correlational
analysis. Table 4 shows the analysis results. Resilience
(strength, tenacity, and optimism), social support (fam-
ily, friends, and other support), and personality (extra-
version, agreeableness, conscientiousness, neuroticism,
and openness to experience) were significantly correlated
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with HRQoL (physical function, physical role, bodily
pain, and general health) (p <0.05).

The total SF-36 score was taken as the dependent
variable and personality, resilience, and social support
were taken as independent variables for the hierarchical
regression analysis. The first layer was the three dimen-
sions of social support, the second layer was the three
dimensions of resilience, and the five dimensions of per-
sonality were included in the third layer. Table 5 shows
the results. The regression equation is statistically signif-
icant and explains 33.6% of the total variation in physi-
cal health. The standardized regression coefficient of the
strength (resilience) dimension to physical health was
B=0.519, p<0.01. The standardized regression coeffi-
cient of the conscientiousness (personality) dimension to
physical health was §=0.186, p<0.01.

To further explore the relationship between resil-
ience, personality, and physical health of pilots, a

Table 4 Correlation analysis of physical health, resilience, social support and personality (N =220)

Physical function Physical role Bodily pain General health
Personality Extraversion 0.140* 0.349** 0.334** 0.473**
Agreeableness 0.197** 0.266** 0.168* 0.453**
Conscientiousness 0.286** 0.317** 0.219** 0.440**
Neuroticism -0.168* -0.3271** -0.287** -0.444**
Openness 0.300** 0.337** 0.139* 0.341**
Resilience Tenacity 0.267** 0.343** 0.299** 0.395**
Strength 0.321** 0.391** 0.302** 0.442**
Optimism 0.146% 0.219%* 0.208** 0.196**
Social support Family support 0.137* 0.168* 0.133* 0.193*
Friend support 0.147% 0.186** 0.151* 0.196**
Other support 0.150* 0.203** 0.147* 0.192**
™ p<0.001, *p<0.01, *p<0.05
Table 5 Hierarchical regression analysis of physical health (N=220)
Layers Factors Non-standardized B t R? AR? F
regression coefficient
B SE
First Family support -1.368 1.696 -0.195 -0.806 0.060 0.060 4557"
Friend support 0.859 1.774 0.119 0484
Other support 2252 1.924 0310 1171
Second Tenacity 0005 0735 0.001 0007 0250 0.191 11.8617
Strength 4672 1251 0519 3.736"
Optimism -0.824 0.998 -0.062 -0.826
Third Extraversion 1.786 1.106 0.139 1.616 0.336 0.086 9585"
Agreeableness -1.039 0.824 -0.109 -1.261
Conscientiousness 2.110 0.894 0.186 2361"
Neuroticism -1.207 0.818 -0.121 -1.476
Openness 0468 0.836 0.044 0.560

*

" p<0.001, *p<0.01, *p<0.05
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structural equation model was constructed according
to the above results. Figure 1 shows the model fitting
degree parameters x°/ df=2.319, p<0.01, NFI=0.915,
RFI=0.890, IFI=0.950, TLI=0.935, CFI=0.949, and
RMSEA =0.078. These values indicate that the model
has a good fit. Resilience did not significantly predict
HRQoL. The Sobel test result values were z=3.56 > 1.96.
Thus, personality fully mediates resilience and HRQoL.
Resilience affects the HRQoL of pilots through personal-
ity factors.

The relationship between mental health, resilience,
social support, and personality was described using cor-
relation analysis. Table 6 shows the results. Resilience
(strength, tenacity, and optimism), social support (fam-
ily, friends, and other support), and personality (extra-
version, agreeableness, conscientiousness, neuroticism,
and openness to experience) were significantly correlated
with mental health (somatization, obsessive symptoms,
interpersonal sensitivity, depression, anxiety, hostility,
terror, paranoia, and psychosis) (p <0.05).

The total mental health score was taken as the depend-
ent variable, and personality, resilience, and social
support were taken as independent variables for the
hierarchical regression analysis. The first layer was the
three dimensions of resilience, the second layer was the
three dimensions of social support, and the five dimen-
sions of personality were included in the third layer.
Table 7 displays the results. The regression equation is
statistically significant and explains 29.7% of the total
variation in mental health. The standardized regres-
sion coefficient of the friendship dimension of social
support to mental health was §=-1.948, p<0.05; The
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standardized regression coefficient of the neuroticism
dimension of personality to mental health was 5=3.945,
p<0.01.

To further explore the relationship between pilots’
social support, personality, and mental health, a structural
equation model was constructed according to the above
results. Figure 2 shows the model fitting degree param-
eters x*/ df=2.675, p<0.01, NFI=0.921, RFI=0.907,
IFI=0.949, TLI=0.940, CFI=0.949, RMSEA =0.087.
These values indicate that the model has a good fit. Social
support did not significantly predict mental health. Sobel
test result values were z=3.87>1.96. Therefore, person-
ality shows a full mediation effect between resilience and
mental health. Social support affects the mental health of
pilots through personality factors.

Discussion

In this study, we explored pilots’ health characteristics
and other influencing factors, such as demographic data,
personality traits, perceived social support, and resil-
ience. We constructed a structural equation model of rel-
evant factors.

As suggested in other research [13, 14], personality fac-
tors such as neuroticism and extraversion had a great
impact on health at the psychological and behavioral lev-
els. Neurotic individuals are more sensitive to negative
emotions and also experience more adverse life events.
They are also more likely to interpret events unfavorably,
which has a deleterious impact on physical and psycholog-
ical health [15]. In contrast, extroverted individuals tend to
experience more positive life events. They also report more
pleasant emotions on social occasions [16, 17]. It was sug-
gested that actively integrating into social activities would
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Table 7 Hierarchical regression analysis of mental health (N=220)
Layers Factors Non-standardized B t R? AR? F
regression coefficient
B SE
First Tenacity 0.000 0.006 -0.017 -0.079 0.048 0.048 3611
Strength -0.004 0.006 -0.148 -0.667
Optimism 0.004 0.007 0.132 0.548
Second Family support -0.002 0.003 -0.107 -0.767 0.152 0.105 6.379
Friend support -0.010 0.005 -0.288 -1.948*
Other support 0.003 0.004 0.050 0.628
Third Extraversion -0.007 0.005 -0.128 -1.440 0.297 0.144 7.970
Agreeableness -0.005 0.003 -0.128 -1.435
Conscientiousness 0.003 0.004 0.059 0.730
Neuroticism 0.013 0.003 0332 3.945%*
Openness 0.004 0.003 0.085 1.050

*

* p<0.001, **p<0.01, *p <0.05
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help to release their emotions, which could be instrumen-
tal in relieving stress [18]. In addition, pilots’ personality
traits, such as emotional stability and adaptability, might
significantly affect their mental health and flight perfor-
mance [1]. Therefore, targeted intervention for pilots’ per-
sonality characteristics could promote the improvement of
their cognition, emotion, and behavior.

Social support is the understanding and utilization of
assistance from important social partners such as fam-
ily members, close friends, and others [19]. Many stud-
ies show that good social support will produce positive
effects on health, while poor social support will lead to
adverse outcomes [20-22]. Due to strict management,

family separation, and a large number of tasks, social sup-
port is particularly essential for pilots’ health [23-25]. On
the one hand, social support could improve the pilots’
ability to execute tasks. On the other hand, family sup-
port could provide pilots with emotional protection such
as understanding and comfort. This support could reduce
the impact of their negative emotional experiences and
assist them in overcoming adversity [26, 27]. A recent
study showed robust resilience, good social support, and a
relaxed service environment predicts the post-retirement
adaptability of pilots [28]. Studies have also shown that
benign emotion regulation strategies and social relation-
ships play a positive role in the retired life of pilots [19].
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Significant life events have adverse effects on indi-
vidual physiology and psychology, but some people still
show adequate resilience [29]. Due to its potential impact
on behavior, health, and HRQoL, resilience has gradu-
ally become a research hotspot [30, 31]. Resilience is an
essential protective factor for the individual under stress,
enhancing individual coping ability in a complex envi-
ronment and supporting recovery from unpleasant emo-
tional experiences [32, 33].

The physical function of pilots with a bachelor’s
degree or above was significantly better than junior
college pilots, perhaps due to different work positions.
The majority of better-educated pilots reported that
they could monitor their health more carefully and had
more knowledge on how to protect themselves during
sports and training and avoid excessive training, so as
to maintain better physiological function. In terms of
mental health, the somatization symptoms of pilots
working five years or fewer were better than those of
pilots employed for over five years. It is possible that
along with increased service years, aggravated injuries
and increased health sensitivity results in the growth
of somatization symptoms. In addition, the somatiza-
tion, anxiety, and terror levels of pilots who were only
children were less severe than those of pilots raised
with siblings, which might be related to the cultivation
of child-rearing patterns and attachment types dur-
ing childhood. Only children received more uncondi-
tional care from their parents. This care is conducive to
the cultivation of safe attachment types. Children who
shared parental care with siblings were more likely to
develop contradictory attachment types, affecting men-
tal health in adulthood.

The current study also found that urban pilots had bet-
ter general health and anxiety than rural ones. Compared
to ordinary jobs, pilots have to meet higher requirements
for individual knowledge and cultural and practical skills.
Urban pilots have more exposure to novel things starting
in childhood. This experience might contribute to bet-
ter adaptability and competence than rural pilots. These
differences are reflected in levels of physical and mental
health.

The results of our correlation analysis showed a sig-
nificant correlation between pilots’ HRQoL, person-
ality, resilience, and social support. The results of
hierarchical regression were more informative. Firstly,
in the hierarchical regression of HRQoL, social sup-
port factors could not significantly predict HRQoL.
After successively integrating resilience and personality
traits, it was found that strength and conscientiousness
played significant predictive roles in HRQoL. As sug-
gested by other research, resilience helped individuals
recover from anticipated threats, improving their work
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and life adaptability [34, 35]. Previous studies indicated
that resilience could promote the recovery of indi-
viduals with coronary heart disease. It improved the
adjustment and rehabilitation of children with chronic
asthma [36, 37]. The value of strength shows that resil-
ience directly impacts individual health. Study results
also show that conscientiousness could significantly
predict individual health. Our structural model showed
that personality had a complete mediating effect
between resilience and HRQoL. Therefore, in the health
interventions with less resilient pilots, we should focus
on less conscientious individuals, guide them to accept
themselves, improve their personalities and adapt to
life events.

On the other hand, the mental health hierarchical
regression analysis shows that support from friends and
neuroticism predict mental health levels. Support from
friends is an important psychosocial factor affecting
sleep quality. Due to the severe pressure of flying com-
mercial planes and family separation, friendship is the
primary social support for pilots. Strong support from
friends provided pilots with an avenue for stress release
and emotional disclosure, promoting mental health
maintenance. In contrast with other personality traits,
neuroticism reflects individual emotional stability. Pilots
with high neuroticism scores were better able to manage
their emotions according to various indicators of mental
health. The structural equation model also showed that
personality had a complete mediating effect on social
support. Therefore, when intervening in pilots’ mental
health, we should focus on individuals who lack adequate
support from friends and help them to improve their
emotional management strategies and achieve emotional
stability.

Conclusions

We found a mediating effect of personality factors
between resilience and the HRQoL of pilots. Person-
ality factors also mediated the relationship between
social support and pilots’ mental health. It is essential
to address pilots’ workload and mental health, espe-
cially for those with less resilience and limited social
support, to intervene in their mental health effectively.
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