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Abstract: Objective To find white matter fiber tracts that can accurately distinguish between individuals who are vulnerable
and resistant to sleep deprivation. Methods The characteristic parameters such as fractional anisotropy, axial diffusivity,
radial diffusivity and mean diffusivity which reflect the diffusion characteristics of white matter were obtained using
diffusion tensor imaging technology. The support vector machine algorithm was used to construct sleep deprivation
vulnerability classification model. Finally, the performance of the classification model was assessed by accuracy, sensitivity,
specificity, positive predictive value and negative predictive value; and the significance of the classification model was
evaluated by permutation test. Results Compared with the classifier constructed with a single type of feature, the combined
features-based classifier achieved the best classification performance, with the accuracy, sensitivity, specificity, positive
predictive value, negative predictive value and AUC of 83.67%, 80.00%, 87.50%, 86.96%, 80.77% and 88.67%, respectively.
In the combined features-based classification model, the most discriminative white matter fiber tracts that contributed to the
classification mainly included projection fibers (corona radiata, anterior limb of internal capsule, posterior thalamic radiation
and corticospinal tract, etc), association fibers (superior longitudinal fasciculus and cingulum, etc), and commissural fibers
(corpus callosum and fornix, etc). Conclusion The microstructure of specific white matter fiber tracts can be used as potential

imaging markers to distinguish between individuals vulnerable and resistant to sleep deprivation.
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Table 1 Comparison of demographic characteristics, Stanford

sleepiness scale and objective sleep measures
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Figure 1 ROC curve results of classifier constructed

with different types of features
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Figure 2 Histogram of permutation test results for accuracy and area under the curve of combined features—based classifier
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