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Establishment of a prediction model of ADHD for children aged 6-14 years in Hohhot city
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[ Abstract | Objective To develop a prediction model of attention deficit hyperactivity disorder (ADHD) for children in Hohhot city,
Inner Mongolia Autonomous Region in China. Methods In stratified sampling method.3 788 children aged 6-14 years in Hohhot city
in 2023 were selected as study subjects. Among them., 189 children were clinically diagnosed as ADHD (case group).and 3 599
children without ADHD were selected as controls (control group).A questionnaire was used to investigate family and child-related
factors,and physical measurements (height and weight) were recorded. The data was randomly divided into a training set and a
testing set. The training set was used to construct a prediction model.Receiver operating characteristic (ROC) curve and calibration
curve were drawn to evaluate the model’s predictive efficacy. Results Multiple regression analysis shown that after adjusting for
gender and age, the following factors were identified as risk factors for occurrence of ADHD in children:intrauterine distress (OR =
1.480,95%CI :1.214-1.804) , intrauterine developmental disorders (OR =1.448,95% CI:1.120-1.872) , abnormal stages of labor
(OR=1.701,95% CI:1.219-2.373) , inappropriate family education (OR = 1.571,95% CI:1.190-2.076), parental disharmony
(OR=1.452,95%CI :1.076-1.960) and emotional instability (OR =1.672,95%CI :1.210-2.310).C-indexes of the prediction model
in the training set were 0.89 and 0.81 in the testing set. The areas under the curve (AUCs) of ROC curves of the prediction model
in the training set and the testing set were 0.858 (95% CI:0.698-0.952) and 0.779 (95% CI:0.631-0.912) respectively. The
alibration curves for both the training set and the testing set showed that the model’s predicted results closely aligned with the
actual observed results,suggesting that the prediction model had good discrimination and good calibration. Conclusion Intrauterine
distress,intrauterine developmental disorders, abnormal stages of labor, inappropriate family education, parental disharmony and
emotional instability are risk factors for ADHD in children. The prediction model has good performance and can serve as an
important reference for clinical diagnosis and early intervention of ADHD in children.
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Table 1 Comparison of general information of the children between the training set and the testing set [x =s,n(%) ]

S W4 (n=2 651) MK A (n=1137) X2/t P
) 11.19+2.41 11.27+2.42 0.935 0.350
5 0.338 0.561
5 1305(49.23) 548(48.20)
S 1 346(50.77) 589(51.80)
W (kg) 31.4144.22 31.474+4.19 0.402 0.688
B i (em) 135.446.3 135.346.2 0.450 0.653
B (R R A (kg/m?) 18.8+2.8 18.94+2.9 0.997 0.319
S b X 0.099 0.753
T X3 1 599(60.35) 692(60.86)
JA i A 1052(39.65) 445(39.14)
22 NEHEILEXZE ADHD WEREZE S KERMNHE JLEN A FE H B 22 R AFTESE
TEN 245 v, 15 06 BEATAR L o 356 1] 2065 1N 30 TR L AT 6.289~444.648 Z[i], P<C0.05) ,

BN R R RN KT R Y B Wz,
F2 E&EILELZE ADHDWERZ S x £s.n(%)]

Table 2 Univariate analysis of occurrence of ADHD of the children in the training set [x ==s5,n(%)]

kS B4 (n=132) Xt B4 (n=2 519) X2/t P
AR () 11.10+2.33 11.2142.35 0.524 0.600
P53 0.000 0.997
% 65(49.24) 1240(49.23)
% 67(50.76) 1279(50.77)
A (kg) 31.3944.23 31.4244.18 0.080 0.936
B (em) 135.146.2 135.646.1 0.917 0.359
B R 18 8L (kg/m?) 18.7£2.9 18.9+2.6 0.856 0.392
JE AT 3 X 0.006 0.937
i A X3 80(60.35) 1518(60.26)
Ji i 52(39.65) 1.001(39.74)
B 5 W 4 1.046 0.306
2 8(6.06) 106(4.21)
g 124(93.94) 2 413(95.79)
B2 20 75 Y B 0.717 0.397
& 15(11.36) 231(9.17)
o 117(88.64) 2 288(90.83)
HHNEE 122.602 <<0.001
S 106(80.30) 832(33.03)
& 26(19.70) 1 687(66.97)
T3
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A% G ZH (n=132) XL (n=2 519) X2/t P
BHNKE R 10.290 0.001
= 52(39.39) 671(26.64)
7 80(60.61) 1 848(73.36)
By 1.544 0.214
= 8(6.06) 233(9.25)
i 124(93.94) 2 286(90.75)
RS 6.289 0.012
iz 36(27.27) 466(18.50)
w 96(72.73) 2 053(81.50)
HE 2.388 0.122
= 48(36.36) 1088(43.19)
i 84(63.64) 1 431(56.81)
7 0.596 0.440
= 18(13.64) 288(11.43)
i 114(86.36) 2 231(88.57)
BEFLR 57 0.205 0.651
= 108(81.82) 2 099(83.33)
w 24(18.18) 420(16.67)
BN Y 211.415 <<0.001
b= 86(65.15) 388(15.40)
i 46(34.85) 2 131(84.60)
HORIESR 0.008 0.930
e 8(6.06) 148(5.88)
i 124(93.94) 2 371(94.12)
A HESE RN 444,648 <0.001
= 122(92.42) 418(16.59)
.4_.\‘ 10(7.58) 2 101(83.41)
& 1.125 0.289
b 38(28.79) 622(24.69)
7 94(71.21) 1 .897(75.31)
JL H: fil A 7 4 0.058 0.809
2 16(12.12) 288(11.43)
i 116(87.88) 2 231(88.57)
e 192.180 <<0.001
b 71(53.79) 288(11.43)
& 61(46.21) 2 231(88.57)
2% 2] I M 0.661 0.416
2 15(11.36) 233(9.25)
i 117(88.64) 2 286(90.75)
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Table 3 Multivariate Logistic regression analysis of occurrence of ADHD of the children in the training set

95%CI
A g 8 S.E. Wald %2 P OR
TR FR
HNE 0.392 0.101 15.064 <<0.001 1.480 1.214 1.804
BNKE B 0.370 0.131 7.977 0.005 1.448 1.120 1.872
FRRE S 0.531 0.170 9.756 0.002 1.701 1.219 2.373
FIEHH IR Y 0.452 0.142 10.132 0.001 1.571 1.190 2.076
ACEE K F N FE 0.373 0.153 5.943 0.015 1.452 1.076 1.960
ILE SRR E 0.514 0.165 9.704 0.002 1.672 1.210 2.310
AR B RE T R AR R R
2.4 JLEZ &% ADHD il 4% 8 f % & (0.631~0.912) ; £ 5L AL AE I 5 52 A X 4R op A A%
JLEE ADHD 0 K 8 7 Y1 2 45 h C 45 50N YT L 25 2R Wl 7S AR Y T 00 25 2R 15 5 s W 4%

0.89, MK C FEHH 0.81 5 2 il B 7L #E V| 25 4 SEARW) A, P s R AT B0 Y X JEE RIS o 2 DL
MR A Y ROC 2k, fh 28 F ifi B! Carea under the E NGNS
curve, AUC) 4> B & 0.858 (0.698 ~0.952).,0.779

4 YlZGEMNiLEILE ADHD AR i 28k

Table 4 Performances of the ADHD prediction model for the children in the training set and the testing set

it AUC AUC ) 95%CI P R TS

(=2 651

BN 0.724 0.665~0.801 <<0.001 69.6 73.1
MR E 0.709 0.605~0.777 <0.001 68.6 70.4
TR S 0.711 0.633~0.756 <<0.001 70.2 71.1
REHEITRAY 0.714 0.602~0.788 <0.001 68.7 71.4
AL SE R AN 0.789 0.663~0.809 <£0.001 67.8 73.4
JLE 1 4 AR oE 0.710 0.598~0.752 <0.001 69.8 72.3
A T A 0.858 0.698~0.952 <0.001 79.8 83.3

MK (n=1 137)

BNEE 0.714 0.624~0.779 <0.001 63.6 72.2
BNKRE R 0.688 0.603~0.693 <0.001 67.3 69.4
TR 0.701 0.621~0.723 <<0.001 68.2 70.1
KEHH ITAAY 0.704 0.633~0.712 <<0.001 67.7 70.2
A SE R AN 0.712 0.611~0.811 <<0.001 65.8 70.4
JLEMIEE AT 0.702 0.599~0.731 <0.001 67.8 71.3
A T A 0.779 0.631~0.912 <<0.001 75.8 80.3
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