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Influencing factors and predictive model of sleep disorders in
children with autism*
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Abstract: Objective To analyze the factors affecting sleep disorders in children with autism, and to
construct and validate a nomogram-based prediction model. Methods The clinical data of 132 children with autism
admitted to our hospital from January 2019 to December 2019 were retrospectively analyzed. They were randomly
assigned into a training set (n = 106) and a validation set (n = 26) at a ratio of 8:2. Based on whether the children had

sleep disorders, they were divided into the sleep disorder group and the control group. The incidence of sleep
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disorders in children with autism was calculated. The characteristics of the sleep disorder group and the control
group in the training set were compared. The influencing factors of sleep disorders in children with autism were
analyzed, and a nomogram model was constructed and validated. The predictive efficacy of the nomogram for sleep
disorders in children with autism was evaluated. Results Sleep disorders occurred in 28 (26.42%) of 106 children
in the training set and 6 (23.08%) of 26 children in the verification set. The screen time before bedtime in the sleep
disorder group was longer than that in the control group (P < 0.05). The rates of neonatal asphyxia and maternal
depression during pregnancy were higher in the sleep disorder group than those in the control group (P < 0.05). The
rate of harmonious parental relationships in the sleep disorder group was lower than that in the control group (P <
0.05). There were no statistically significant differences between the sleep disorder group and the control group in
terms of children’ s sex, age, caregiver, duration of midday naps, outdoor activity time, screen time, as well as
parental age, personality, living environment, duration of separation from parents before age three, or mode of
delivery (P > 0.05). Multivariable Logistic regression analysis showed that long screen time before bedtime [OAR =
1.078 (95% CI: 1.003, 1.158) ] history of neonatal asphyxia [OAR = 4.867 (95% CI: 1.400, 16.919) ] maternal
depression during pregnancy [OR 6.818 (95% CI: 1.575, 29.509) ] and poor parental relationships [OR 2.632
(95% CI: 1.036, 6.686) ] were all risk factors for sleep disorders in autistic children (P < 0.05). The C-index of the
model as validated by the Bootstrap method was 0.859 (95% CI: 0.769, 0.948). The calibration curve closely aligned
with the ideal curve, and the Hosmer-Lemeshow test indicated good model fit (P > 0.05). The area under the curve of
the model based on the training set for predicting sleep disorders in children with autism was 0.826, with a
sensitivity of 85.70% (95% CI: 0.775, 0.934) and a specificity of 73.10% (95% CI: 0.753, 0.814). The area under the
curve of the model based on the validation set was 0.788, with a sensitivity of 71.40% (95% CI: 0.634, 0.813) and a
specificity of 79.50% (95% CI: 0.716, 0.894). Conclusions Autistic children with prolonged screen time before
bedtime, a history of neonatal asphyxia, maternal depression during pregnancy, and poor parental relationships are
more likely to develop sleep disorders. The nomogram prediction model constructed based on these factors
demonstrates good predictive performance for assessing the risk of sleep disorders in children with autism.

Keywords: autism; children; sleep disorders; influencing factors; nomogram model
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