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Latent class analysis of sleep disturbances among children and adolescents with neurodevelopmental disorders in Tianjin/
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[Abstract] Objective To understand the latent categories of sleep disturbances among children and adolescents with neurode-
velopmental disorders (NDDs) in Tianjin and their relationship with behavioral and social issues, so as to provide a basis for pre-
venting and improving sleep disturbances in the population. Methods From September 2021 to June 2024, 272 children and ado-
lescents aged 2—23 years with neurodevelopmental disorders were recruited from special education schools and designated rehabilita-
tion institutions in Tianjin. Sleep disturbances were assessed using the Children’s Sleep Habits Questionnaire ( CSHQ) . Behavioral
and social issues and severity were evaluated using the Autism Behavior Checklist ( ABC) and Childhood Autism Rating Scale
(CARS). Latent class analysis (LCA) was employed to categorize the subjects into different sleep disturbances categories. Cochran—
Armitage test was used to analyze the trend of detection rate of sleep disturbances in different age groups. Spearman rank correlation
was used to analyze the correlation between the scores of each scale. The generalized linear model was used to analyze the influence
of CARS and ABC scale scores. Covariance analysis was used to examine differences in behavioral and social issues among the dif-
ferent categories. Results Among 272 survey respondents, a total of 197(72.4%) children and adolescents with NDDs were identi-
fied with sleep disturbances. The detection rates of sleep disturbances were 88.9% for those aged 2-6 years, 70.6% for aged 7-12,
66.7% for aged 13—18 and 50.0% for 19-23 years old, which was decreased across age group (Z=3.58, P<0.01). There was a
positive correlation between the total CSHQ score and the total ABC score (r=0.16, P=0.01). The generalized linear model analy-
sis showed that after adjusting age, gender, parents’ education level and family monthly income, bedtime habit (8=3.60) and
sleeping latency disorder (8=3.36) were positively correlated with CARS scores, while the bedtime habit (8=16.73) and waking
up at night (8=17.46) were positively correlated with ABC scores ( P<0.05). LCA revealed that sleep disturbances in children and

adolescents with NDDs could be classified into four categories. The covariance analysis results showed that there were statistically
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significant differences in the average scores of CSHQ (70.84+9.05, 50.96+6.64, 50.33+5.82, 43.84+5.44) and ABC (49.44+
39.34, 53.04+39.75, 63.51+40.31, 38.14+34.23) among different categories of all partipants ( £=92.09, 3.95, P<0.05). Con-

clusion Sleep disturbances in children and adolescents with NDDs are severe and exhibit distinct categorical characteristics.

[Keywords] Neurodevelopmental disorders; Sleep; Latent class analysis; Child; Adolescent
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Table 1
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Comparison of sleep disturbances detection rates among children and adolescents with neurodevelopmental disorders

by ages and genders

HH il M GHE BEIREER MBI ARRSRY  EIRRREERE REREE T FAMEN  REIRTEORRER:  FOKVENE
T3 [ 199 48(744) L) 33(166)  69(3%7)  33(166) 19(9.6) 14(7.0) B(116)  2(121)
'S 73 49(67.1) 11(15.1) 9(12.3) 24(32.9) 6(8.2) 6(8.2) 4(5.5) 9(12.3) 10(13.7)
bkl 1.41 1.24 0.74 0.08 3.04 0.11 0.21 0.03 0.13
P 0.24 0.27 0.39 0.78 0.08 0.74 0.65 0.86 0.72
Y 26 63 56(88.9)  21(333) 9(14.3) 7(429)  10(159) 6(9.5) 1(16) 3(438) 8(12.7)
7~12 119 84(70.6) 23(19.3) 17(14.3) 35(29.4) 19(16.0) 11(9.2) 13(10.9) 15(12.6) 14(11.8)
13~18 72 48(66.7) 6(8.3) 14(19.4) 271(31.5) 7(9.7) 5(6.9) 2(2.8) 10(13.9) 9(12.5)
19~23 18 9(50.0) 3(16.7) 2(11.1) 4(22.2) 3(16.7) 3(16.7) 2(11.1) 4(22.2) 3(16.7)
Zf 3.58 3.18 -0.40 1.10 0.70 -0.21 -0.58 -2.13 -0.29
PIg <0.01 <0.01 0.69 0.27 0.49 0.83 0.57 0.03 0.77
At 272 197(72.4) 53(19.5) 42(15.4) 93(34.2) 39(14.3) 25(9.2) 18(6.6) 32(11.8) 34(12.5)
O WEFE IR %,
®2 AFMERPZ R H Wbt ) LTS DA BRI ] FEAS (was)
Table 2 Comparison of sleep time among children and adolescents with neurodevelopmental disorders by ages(x=s)
Y P L JRR I REC AR EECAR LR JARER TR
) R[] PR g il 25 s 1] Rl 5 I i) FE ORI i) TR DR I [ L PR A ]
2~6 63 21:15+0.73 21:39+0.81 21:47+0.80 22:09+0.85 6:45+0.74 7:19+0.86 6:56+0.70
7~12 119 21:14+0.77 21:39+0.75 21:43+0.73 22.06+0.73 6:33+0.54 7:11+0.83 6:45+0.52
13~18 72 21:11+0.85 21:37+0.90 21:38+0.91 22.02+0.87 6:32+0.71 7:17+1.08 6:46+0.73
19~23 18 21.07+1.14 21:30+1.13 21:36+1.09 21:59+1.17 6:27+0.97 7:03+0.92 6:42+0.97
it 272 21:13+0.81 21.38+0.83 21.:42+0.82 22.05+0.83 6:35+0.68 7.23+1.72 6:48+0.66
F1H 0.19 0.18 0.44 0.33 1.69 0.57 1.24
PA{H 0.90 0.91 0.73 0.81 0.17 0.64 0.30
Y FIRER RRGIEPS JAIRFIR SR A B JAR A i FEFE R JAAE IR
) i A e ] /IR /M /RS /hP JH /R JHI /R JHI /R S/
2~6 63 7:48+0.79 0.60(0.00,0.90) 0.60(0.00,1.20) 0.30(0.20,0.40) 0.30(0.10,0.50) 0.05(0.00,0.20) 0.30(0.19,0.30)
7~12 119 7:40+0.77 0.10(0.00,0.60) 0.30(0.00,0.60) 0.30(0.16,0.30) 0.30(0.15,0.30) 0.10(0.00,0.20) 0.30(0.10,0.30)
13~18 7 7.5120.96  0.60(0.30,0.90) 0.60(0.60,0.90) 0.30(0.05,0.30) 0.30(0.00,0.30) 0.10(0.00,0.20) 0.30(0.30,0.30)
19~23 18 7.4020.76  0.60(0.60,0.71) 0.60(0.60,1.20) 0.30(0.10,0.60) 0.30(0.10,0.60) 0.10(0.00,0.30) 0.30(0.30,0.06)
At 272 7:54+1.68 0.60(0.00,0.61) 0.60(0.00 0.90) 0.30(0.15,0.30) 0.30(0.10,0.30) 0.10(0.00,0.20) 0.30(0.10,0.30)
F/H {8 0.75 19.71 17.50 1.49 1.94 0.40 3.18
P{H 0.52 <0.01 <0.01 0.69 0.58 0.94 0.37
o BORIT 24 bR BRI SRR/ SR M(Pys , Pos) 38
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Table 3 Generalized linear model analysis of sleep disturbances

and behavior and social disturbances of children and adolescents

with neurodevelopmental disorders[ 8(95%CI) ,n=272]

SRy CARS ABC

HE G B - 2.06(-0.81~4.92) 8.43(-1.99~18.85)
R 3.60(0.35~6.86) * 16.73(4.92~28.54) *
AREER I 3.36(0.05~6.68) * 6.71(-6.37~19.79)
e A - 52 1 ] 0.15(-2.60~2.89) 3.73(-5.96~13.42)
B NI A R 2.35(-1.58~6.28) 6.93(-7.06~20.92)
TR 4.30(-0.35~8.95) 17.46(2.17~32.74) *
SEAMENR 2.39(-3.01~7.78) 11.35(-8.52~31.22)
T I P 1 s i 4.11(-0.00~8.21) 7.89(=7.94~23.73)
EENYS -1.32(-5.26~2.62) 5.22(-8.71~19.15)

ARSI, * P<0.05,

R4 MRLFRRILE T AR MRS (n=272)

Table 4 Potential class analysis of sleep disturbances in children and adolescents with neurodevelopmental disorders(n=272)

% df AIC 1§ BIC 18 aBIC 1§ Entropy Py fH Py fE I

1 8 1 792.91 1 821.76 1 796.39 — — — 1.00

2 17 1 693.99 1755.29 1701.39 0.995 <0.01 <0.01 0.95/0.05

3 26 1 687.57 1781.32 1 698.88 0.850 0.56 0.02 0.84/0.11/0.05

4 35 1 681.32 1 807.52 1 696.55 0.966 <0.01 0.03 0.72/0.15/0.08/0.05

5 44 1 682.39 1 841.05 1 701.53 0.959 0.06 0.04 0.72/0.14/0.09/0.03/0.03
1.or TR REAR RS , R 2k B RS L3 E D4R
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Figure 1 Probability of sleep disturbances in children

and adolescents with neurodevelopmental disorders
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Table 5 Comparison of sleep with behavior and social problems
in children and adolescents with neurodevelopmental disorders

grouped by different potential sleep disturbances classes(x+s)

BTN CSHQ CARS ABC
1 13 70.84+9.05 31.30+11.53 49.44+39.34
2 23 50.96+6.64 31.94+10.52 53.04+39.75
3 40 50.33+5.82 33.10+11.84 63.5140.31
4 196 43.84+5.44 28.36+8.56 38.14+34.23
FE 92.09 2.54 3.95
P1i <0.01 0.06 0.01
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