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[ Abstract | Objective To investigate the risk factors of lumbar degenerative diseases among fighter pilots, and
develop targeted prevention and treatment strategies. Methods Pilots were assessed by a questionnaire and spinal imaging
data (including lumbar magnetic resonance imaging and X-ray scans). The questionnaire covered general information, lifestyle,
flight training, and other exposure factors. Pilots with lumbar degenerative diseases were categorized into the degenerative
group, while others were classified as healthy group. The risk factors of lumbar degenerative diseases were screened by
univariate analysis and logistic regression model. Results The overall prevalence of lumbar degenerative diseases was 45.8%
(66/144) among the fighter pilots. Sedentary lifestyle (odds ratio [OR] =2.714, 95% confidence interval [CI] 1.351-5.375,
P=0.004), lack of lumbar and back muscle exercise (OR=3.136, 95% CI 1.536-6.037, P=0.001), static postural discomfort
during flight (OR=8.160, 95% CI 3.152-21.120, P<<0.001), lumbar sagittal misalignment during flight (OR=8.397, 95% CI
3.367-20.942, P<<0.001), and lumbar coronal misalignment during flight (OR=2.744, 95% CI 1.102-6.831, P=0.030) were
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risk factors of lumbar degenerative diseases among fighter pilots. Conclusion The prevalence of lumbar degenerative diseases

is high among fighter pilots, primarily due to continuous static postural discomfort and lumbar coronal and sagittal instability

during flight. Reducing sedentary lifestyle and strengthening lumbar and back muscle exercise are crucial preventive measures

against the development of lumbar degenerative diseases.
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Fig1 MRIimages of lumbar degeneration disease in a
fighter pilot
A: Sagittal position; B: Transverse position. The arrows indicate

the lesion. MRI: Magnetic resonance imaging.
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Tab 1 Comparison of variables of fighter pilots between lumbar degenerative disease group and healthy group
Variable Lumbar degen;e\;a:tlgg disease group Heajl\tsz 7ggroup Statistic P value

Agelyear, x - 28.7£5.0 28.2+4.38 t=0.634 0.527
Body mass index/(kgem ), X+ 23.8+1.7 23.4+1.7 t=1.279 0.203
Lack of knowledge about lumbar vertebrae, 7 (%) 30 (45.5) 42 (53.8) £=1.007 0.316
Smoking, n (%) 26 (39.4) 32 (41.0) £ =0.040 0.842
Insomnia, n (%) 24 (36.4) 28 (35.9) £ =0.003 0.954
Lack of lumbar and back muscle exercise, 7 (%) 46 (69.7) 33 (42.3) Z£=10.830 0.001
Sedentary lifestyle, n (%) 38 (57.6) 26 (33.3) 7 =8.509 0.004
Mattress discomfort, 7 (%) 22 (33.3) 30 (38.5) 2 =0.408 0.523
Mental burden, n (%) 9 (13.6) 12 (15.4) £ =0.088 0.767
Family history, n (%) 8(12.1) 9 (11.5) £=0.012 0914
Flight time, n (%) 7 =3.203 0.361

<500 h 20 (30.3) 24 (30.8)

500-<<1 000 h 16 (24.2) 26 (33.3)

1 000-2 000 h 30 (45.5) 28 (35.9)
Peak G value, 7 (%) £=2.657 0265

<3G 0 0

3-<6G 15 (22.7) 27 (34.6)

6-<8G 49 (74.2) 48 (61.5)

=8G 2(3.0) 3(3.8)
Uncomfortable seat during flight, 7 (%) 57 (86.4) 63 (80.8) 2 =0.806 0.369
Helmet discomfort during flight, n (%) 34 (51.5) 37 (47.4) 7 =0.238 0.626
Flight vibration, n (%) 17 (25.8) 22 (28.2) £=0.108 0.742
Cramped cabin, 7 (%) 10 (15.2) 14 (17.9) £=0.201 0.654
Static postural discomfort during flight, 7 (%) 55 (83.3) 23 (29.5) £ =41.751 <0.001
Lack of load protection, 7 (%) 20 (30.3) 16 (20.5) £=1828 0.176
Lumbar sagittal misalignment during flight, n (%) 50 (75.8) 15(19.2) £ =47.596 <0.001
Lumbar coronal misalignment during flight, n (%) 44 (66.7) 24 (30.8) £ =19.381 <0.001
Lumbar rotational misalignment during flight, n (%) 14 (21.2) 17 (21.8) £ =0.007 0.932
Post-flight physical therapy, 7 (%) 12 (18.2) 11 (14.1) £ =0.443 0.506
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Tab 2 Logistic regression analysis of risk factors for lumbar degenerative diseases in fighter pilots

Variable Regression coefficient P value OR (95% CI)
Sedentary lifestyle 0.998 0.004 2.714 (1.351, 5.375)
Lack of lumbar and back muscle exercise 1.143 0.001 3.136 (1.536, 6.037)
Static postural discomfort during flight 2.099 <<0.001 8.160 (3.152, 21.120)
Lumbar sagittal misalignment during flight 2.127 <0.001 8.397 (3.367, 20.942)
Lumbar coronal misalignment during flight 1.009 0.030 2.744 (1.102, 6.831)

OR: Odds ratio; CI: Confidence interval.
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