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ABSTRACT Objective: To evaluate the effect of applying behavioral analysis (ABA) combined with sensory integration training on
behavior, development and sleep disorders in children with autism spectrum disorder (ASD). Methods: 62 children with ASD admitted to
our hospital from January 2021 to January 2023 were randomly divided into a Matched group and an observation group, with 31 cases in
each group. Both groups received ABA therapy, and the observation group received sensory integration training on this basis. Evaluate
and compare the behavior, development and sleep status of the two groups. Results: The total effective rate of the observation group was
87.10%, higher than 61.29% in the matched group (P<0.05). After the treatment, the item scores and total scores on ABC and ATEC in
both groups decreased compared to before the treatment, while the observation group showed a greater decrease, with a significant
difference compared to the matched group (P<0.05). Compared with pretherapy, the Gesell scale scores of the two groups increased
post-treatment  (P<0.05), while the observation group showed a increase compared to the matched group (P<0.05). There was no
difference in the item score and total score of CSHQ between the two groups pretherapy (P2>0.05), but post-treatment, all CSHQ scores
and total scores were lower in the observation group compared with the matched group (P<0.05). Conclusion: ABA therapy combined
with sensory integration training can alleviate the symptoms of ASD in children, improve behavioral status and sleep quality, promote
their development, and improve clinical efficacy.
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& 1 ABC ERIFS LB (vs)
Table 1 Comparison of ABC scale scores (x+s)
Index Detection time Matched group(n=31)  Observation group(n=31) t-values P-values
Sensation Pretherapy 14.92+4.84 15.04+4.77 0.098 0.922
Post-treatment 13.11+4.79 10.14+3.63" 2.751 0.008
Interpersonal skill Pretherapy 19.58+4.62 20.13+4.81 0.459 0.648
Post-treatment 16.62+4.17* 13.50+4.22" 2.928 0.005
Somatic movement Pretherapy 18.68+4.36 18.59+4.40 0.081 0.936
Post-treatment 16.40+4.18¢ 12.01+£3.97 4.240 0.000
Language ability Pretherapy 19.45+4.07 19.70+4.16 0.239 0.812
Post-treatment 17.03£3.92* 12.78+3.48" 4.514 0.000
Self-Help skills Pretherapy 15.42+3.81 15.51+3.92 0.092 0.927
Post-treatment 12.17+3.39* 9.94+2.80 2.824 0.006
Total score Pretherapy 87.97+8.36 88.62+8.72 0.300 0.765
Post-treatment 75.35+8.04* 58.40+7.39" 8.642 0.000
Note: Compared with Pretherapy in this group, * P<0.05, the same below.
3R 2 ATEC ERESLH (s
Table 2 Comparison of ATEC scale scores (x+s)
Index Detection time Matched group(n=31)  Observation group(n=31) t-values P-values
Language Pretherapy 20.35+2.97 20.41+3.12 0.077 0.938
Post-treatment 17.14+2.71 13.39£2.51 5.652 0.000
Socialize Pretherapy 22.69+3.35 22.77+3.29 0.095 0.925
Post-treatment 18.19+3.20 15.64+2.95 3.262 0.002
Perception Pretherapy 21.78+3.15 21.69+3.22 0.000 0912
Post-treatment 18.27+3.04 16.51£2.94 2.317 0.024
Behavior Pretherapy 26.31+3.69 26.44+3.56 0.141 0.888
Post-treatment 21.71£3.80 18.09+3.49 3.906 0.000
Total score Pretherapy 91.13+£8.91 91.30+9.03 0.075 0.941
Post-treatment 75.30+8.15 51.65+7.97 11.551 0.000
R 3 IR F7 LB [0(%)]
Table 3 Comparison of clinical efficacy [n (%)]
Groups Marked improvement Effective Invalid Total effective rate (%)
Matched group(n=31) 3(9.68) 16(51.61) 12(38.71) 61.29
Observation group(n=31) 8(25.81) 19(61.29) 4(12.90) 87.10
x*-value 4.128
P-value 0.042
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R 4 Gesell ERIFS LB (s )

Table 4 Comparison of Gesell scale scores (x+s)

Index Detection time Matched group(n=31) Observation group(n=31) t-values P-values
Individual-Social
behavior Pretherapy 57.11+14.06 57.03+13.98 0.022 0.982
Post-treatment 66.75+13.54 86.82+14.36* 5.662 0.000
Fine motion Pretherapy 65.52+14.79 65.37+14.59 0.040 0.968
Post-treatment 73.10+13.32¢ 92.91+13.47 5.822 0.000
Gross motor Pretherapy 74.02+15.28 73.74+14.99 0.073 0.942
Post-treatment 86.45+14.35* 95.62+12.54 2.679 0.010
Language Pretherapy 52.91£10.10 53.02+9.75 0.044 0.965
Post-treatment 62.38+10.34* 84.50+10.71¢ 8.273 0.000
Adaptability Pretherapy 64.27+£14.29 64.11£14.70 0.043 0.965
Post-treatment 71.75+13.65* 92.83+15.25¢ 5.735 0.000
3 5 CSHQ BTUTSY LLAER (x5 )
Table 5 Comparison of CSHQ scores (x+s)
Index Detection time Matched group(n=31)  Observation group(n=31) t-values P-values
Poor bedtime habits Pretherapy 13.09+£1.91 13.14+1.85 0.105 0.917
Post-treatment 11.62£1.73 10.20£1.59 3.365 0.001
Sleep anxiety Pretherapy 8.94+1.86 9.01+1.77 0.152 0.880
Post-treatment 8.01+1.75 6.82+1.51 2.866 0.006
Irregular sleep time Pretherapy 5.97+1.37 6.03+1.33 0.175 0.862
Post-treatment 5.30+1.31 4.14£1.09 3.966 0.000
Sleep-disordered
breathing Pretherapy 3.76+1.13 3.70+1.17 0.205 0.838
Post-treatment 3.23+£0.94 2.76+0.85 2.065 0.043
Parasomnias Pretherapy 14.26+2.06 14.30+2.12 0.075 0.940
Post-treatment 13.70+1.18 13.12+1.07 2.027 0.047
Daytime sleepiness Pretherapy 17.65+£2.31 17.72+£2.39 0.117 0.907
Post-treatment 16.13£2.04 14.48+2.12 3.123 0.003
Night awakening Pretherapy 6.04+1.35 5.98+1.41 0.171 0.865
Post-treatment 5.76+1.31 4.15+1.25 4951 0.000
Extended sleep latency Pretherapy 2.21+0.61 2.17+0.64 0.252 0.802
Post-treatment 2.02+£0.59 1.41+0.52 4318 0.000
Total score Pretherapy 71.92+3.87 72.05+4.15 0.127 0.899
Post-treatment 65.77+3.42 57.06+3.20 10.354 0.000

I, G PR B F2 A 7 IR X ASD B LIIAYT BTG BE 245 4
VAFCR 3, 38 3R R Rash i Ze g O F b s ik

ABA JEi8 i M FGE B AT I ARG TT H Y B9
— PR 7 B, MR ST T IR B XA T AT 0 B,
P S 2 FARAT 55 70 B>/ NI AT D 00 i o R T B
BT R TR IUF R T 83, B 5 AR , e AT
Sy ETEBGE R B E 20t O BREBTEA RIS G T

I BB MR FI R fE 2, ABA BUE AR ME FoARME
FAYE . A7 AT p vk A s A4 4, Gitimoghaddam M
LA Sy it ABA YIS, A e ASD LA E S L
AT R AEZFEAR , IEXT R MR B O SE IR AT A B
BEEH. BasaIIgIR8E ASD B HIREIRITEAZ
— B DS E R AN KA RO B2 181 Ayres AL T AYESESE
BHNC RN, AR F RIS T S BRI R h1 , 1%



- 948 .

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol24 NO.5 MAR.2024

TATE BN, A2~ IR T Sk (54 HITBE A (A 45

T T I, AT A LR S I Pk R SR, B R

iR AR SE 3 DI RE , BENT T B IE ASD BULRSIREESIME. A

[FIBIFFEIE ST, S GESE 5 I ZRRENS Tl MU 8 1, a1

BroIRe M e e (E B G AL BRRE Ty, AR R LAt S 1 BE

T3 AT HREST BBMBETIA Bir b g , AR AT AR A 7 85
ITARIR RS A B, th T ASD % A Z AL, T %

FRIIRERRRT , B—BIGTT T 20 B LR AR R R SRR A R

FRYE, 2 RINGaaT7 RZe G IR UIZRTT s fe i ASD &

LA FIIRERAT RUEAE  TEME 5 R  ABES0K ABA 5EGESE

AU T ASD WG RIGST , 4558 TR  WEALGTT BA

BRI E T NHBZH (87.10% vs. 61.29%, P<0.05); [AAt, 54

JTHT LR, WZHIRYT IR ABC Fl ATEC f I 2 11553 M 43

170 Gesell 1 44014353 B i TH i (P<<0.05) , T WA LH Ik /L /

FHE IR B, X BR2H 22 57 i 3 (P<<0.05) . R, —#FWRG

A0 ASD B LRPAEIR AT A I, fe it LA

PRI TRk
IR, 50%L F i) ASD i LAFAE—Fhok ZFiig 14

A [V 230, o0 475 A PRI 28 BRI TR A0 R o 2 i G

SERETLA XA BURILH %57 28 EE iz T

T B PEAE R ATy, e 8 LA AE RS R0 A0 B i S 4R

i, MEHAZNERERE, d2MEZKERHIET .

CSHQ J&—#i H TPFAh 3~12 % L2 B AR 5T 12 A hr oAb i 3%

B0 AT T 2 I M A 7 B L B ) BRI () 8T, LR B 07 (e, T

A AER ARG E R G . RIGAHIFTEE R, PILLIBTT AT CSHQ

A& TRV 43 B S 43 TE W Bk 22 5 (P>0.05) , IR YT 5 , WLEEEH

CSHQ £ TPT- 43 K S A B F% AL (P<<0.05) . FT L, — 5Bk

AR THGE ASD L R BT i BA B FE
25 BTk, ABA SFERIR S RO e S I R RES I ASD &

JUBIBERIEAR , BGEA T APIRAS B B IR 5 &, f2 kS LR T L $e

e RS 725 o (A TEATIAFAEA SR Z AL, AAEA D USRI ]

B W ALTR A 5 B D 2518 T i — RS

& # 3L #k(References )

[1] Taylor MJ, Rosenqvist MA, Larsson H, et al. Etiology of Autism
Spectrum Disorders and Autistic Traits Over Time [J]. JAMA
Psychiatry, 2020, 77(9): 936-943.

[2] de Giambattista C, Ventura P, Trerotoli P, et al. Subtyping the Autism
Spectrum Disorder: Comparison of Children with High Functioning
Autism and Asperger Syndrome [J]. J Autism Dev Disord, 2019, 49
(1): 138-150.

[3] Jutla A, Foss-Feig J, Veenstra-VanderWeele J. Autism spectrum
disorder and schizophrenia: An updated conceptual review[J]. Autism
Res, 2022, 15(3): 384-412.

W EF AT A, 2019, 40(4): 483-485.

[S] Wang L, Wang B, Wu C, et al. Autism Spectrum Disorder:
Neurodevelopmental Risk Factors, Biological Mechanism, and
Precision Therapy[J]. Int ] Mol Sci. 2023, 24(3): 1819.

[6] Velarde M, Cardenas A. Autism
attention-deficit/hyperactivity disorder: challenge in diagnosis and

treatment[J]. Medicina (B Aires). 2022, 82 (Suppl 3): 67-70.

spectrum  disorder and

[7] Santos PA, Bordini D, Scattolin M, et al. The Impact of the
Implementation of the Picture Exchange Communication System -
PECS on Understanding Instructions in Children with Autism
Spectrum Disorders[J]. Codas, 2021, 33(2): €20200041.

[8] Robinson-Agramonte MLA, Noris Garci a E, Fraga Guerra J, et al.
Immune Dysregulation in Autism Spectrum Disorder: What Do We
Know about It?[J]. Int J Mol Sci, 2022, 23(6): 3033.

[9] Sandbank M, Bottema-Beutel K, Crowley S, et al. Project AIM:
Autism intervention meta-analysis for studies of young children [J].
Psychol Bull, 2020, 146(1): 1-29.

[10] Lionetti F, Dellagiulia A, Verderame C, et al. The Children's Sleep
Habits Questionnaire: Identification of sleep dimensions, normative
values, and associations with behavioral problems in Italian
preschoolers[J]. Sleep Health, 2021, 7(3): 390-396.

[11] AR, #55, WA, 5. IR 3 & 3 R 72030 0 Ik 7
F A 6 i RAT]. o B AR OUAH &, 2021, 23(4): 343-349.

[12] Mahapatra S, Khokhlovich E, Martinez S, et al. Longitudinal
Epidemiological
Treatment Evaluation Checklist (ATEC) Score [J]. J Autism Dev
Disord, 2020, 50(5): 1497-1508.

[13] YangJ, Hu L, Zhang Y, et al. Gesell Developmental Schedules scores

Study of Autism Subgroups Using Autism

and the relevant factors in children with Down syndrome[J]. J Pediatr
Endocrinol Metab, 2020, 33(4): 539-546.

[14] Aishworiya R, Valica T, Hagerman R, et al. An Update on
Psychopharmacological Treatment of Autism Spectrum Disorder[J].
Neurotherapeutics, 2022, 19(1): 248-262.

[15] Bhandari R, Paliwal JK, Kuhad A. Neuropsychopathology of Autism
Spectrum Disorder: Complex Interplay of Genetic, Epigenetic, and
Environmental Factors[J]. Adv Neurobiol, 2020, 24: 97-141.

[16] Singhi P, Malhi P. Early Diagnosis of Autism Spectrum Disorder:
What the Pediatricians Should Know[J]. Indian J Pediatr, 2023, 90(4):
364-368.

[17] Warrier V, Greenberg DM, Weir E, et al. Elevated rates of autism,
other neurodevelopmental and psychiatric diagnoses, and autistic
traits in transgender and gender-diverse individuals[J]. Nat Commun,
2020, 11(1): 3959.

[18] Davidovitch M, Gazit S, Patalon T, et al. Late diagnosis of autism
spectrum disorder-Journey, parents' concerns, and sex influences [J].
Autism Res, 2023, 16(2): 294-301.

[19] A fkik, 4+ B, FF R4k JLE IR R REAT 25 406 77 a9 AR IR
[7].% B W6 R 2538 5 4 &, 2019, 35(24): 3261-3264.

[20] Nadeem MS, Al-Abbasi FA, Kazmi I, et al. Multiple Risk Factors: A
Challenge in the Management of Autism [J]. Curr Pharm Des, 2020,
26(7): 743-754.

[21] Leaf JB, Cihon JH, Leaf R, et al. Concerns About ABA-Based
Intervention: An Evaluation and Recommendations[J]. J Autism Dev
Disord, 2022, 52(6): 2838-2853.

[22] Yu Q, Li E, Li L, et al. Efficacy of Interventions Based on Applied
Behavior Analysis for Autism Spectrum Disorder: A Meta-Analysis
[J]. Psychiatry Investig, 2020, 17(5): 432-443.

[23] Z 2%, sbuesr, REuh, . 35 A B BA B RATA DA RIGIT L
FINRIE R FE AT AT DE ML RRAF R [)]. P B S AROLA R &,

2021, 23(11): 1103-1110.
an (T#2 954 TT)



- 954 .

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol24 NO.5 MAR.2024

MiR-203a/FOS, regulated by scdl, are associated with fracture risk
and bone health in postmenopausal diabetic women [J]. Aging
(Albany NY), 2020, 12(10): 9549-9584.

[8] Costa V, De Fine M, Carina V, et al. How miR-31-5p and miR-33a-5p
Regulates SP1/CX43 Osteoarthritis
Preliminary Insights[J]. Int J Mol Sci, 2021, 22(5): 2471.

[9] Singh S, de Ronde MWIJ, Creemers EE, et al. Low miR-19b-1-5p

Expression Is Related to Aspirin Resistance and Major Adverse

Expression  in Disease:

Cardio- Cerebrovascular Events in Patients With Acute Coronary
Syndrome[J]. ] Am Heart Assoc, 2021, 10(2): e017120.

[10] M &, 2B F, RALA), 5. BT8R 448 % miRNAs &) [J].F
46 KB T 4 B(EF M), 2017, 11(4): 574-577.

[11] &R, 0, A9, 5. BT HE I EHE KRB % miR-133a,
BMP-2 K&+ 5 ’E‘#ﬁki&,@é\é’a * A& [J]. L& EH, 2022, 62(2):
74-77.

[12] Saliminejad K, Khorram Khorshid HR, Soleymani Fard S, et al. An
overview of microRNAs: Biology, functions,
analysis methods[J]. J Cell Physiol, 2019, 234(5): 5451-5465.

[13] Komatsu DE, Duque E, Hadjiargyrou M. MicroRNAs and fracture
healing: Pre-clinical studies[J]. Bone, 2021, 37(143): 115758.

[14] Cheng C, Shoback D. Mechanisms Underlying Normal Fracture
Healing and Risk Factors for Delayed Healing [J]. Curr Osteoporos
Rep, 2019, 17(1): 36-47.

[15] ElHawary H, Baradaran A, Abi-Rafeh J, et al. Bone Healing and

therapeutics, and

Inflammation: Principles of Fracture and Repair[J]. Semin Plast Surg,
2021, 35(3): 198-203.
[16] Bahney CS, Zondervan RL, Allison P, et al. Cellular biology of
fracture healing[J]. J Onhop Res, 2019, 37(1): 35-50.
[17] 8%, x1F &, £BA], &. )| % +%iA42 miR-31-5p/Ednrb i@ % 47
) A8 L & 40 i BEAS-2B 78 A= K g B_R[J]. & 25, 2021, 43
(3): 617-624.

B F Fr B AL R 69 Fm [T]. B B 32 40 &, 2022, 22(1): 65-69.

[19] & & E, FhaRE, $hwes. K424k 4 A% RNA s$7F 40 % 20 J3g 75 5
A A T eiAAE )] P BAR TAH R, 2022, 26(1): 112-118.

[20] Mohanapriya R, Akshaya RL, Selvamurugan N. A regulatory role of
circRNA-miRNA-mRNA network in osteoblast differentiation [J].
Biochimie, 2022, 193: 137-147.

[21] X R 4g, M4, &4 2. miR-31-5p ¥e& Notchl % B % F £ 4k
B f 38 7 Ao S0 A B[], 2R B A2 &, 2020, 26(5): 421-426.

[22] 4+, SRR, T & i, . miR-31-5p xF F # F a0 i
HIF-10/BNIP3 45 % E&&ﬁx’“‘#ﬂf[ﬂ%%ké’? a[d]. LR
[ %, 2022, 31(3): 237-242.

[23] MR, #45%, 70, 5. & F RhoA/ROCK 42 5 il %-#F & L i
miR-19b #F MSCs s ‘B 4t v [J]. ¥ B F 5 4 &, 2023, 43

(5): 1189-1193.

[24] Liu H, Chen B, Li Y. microRNA-203 promotes proliferation,
differentiation, and migration of osteoblasts by upregulation of Msh
homeobox 2[J]. J Cell Physiol, 2019, 234(10): 17639-17648.

[25] Mick P, Fischer C. Delayed Fracture Healing [J].
Musculoskelet Radiol, 2022, 26(3): 329-337.

[26] Cai W, Liu S, Liu Z, et al. Downregulation of lung miR-203a-3p
expression by high-altitude hypoxia enhances VEGF/Notch signaling
[7]. Aging (Albany NY), 2020, 12(5): 4247-4267.

[27] Zhou B, Wu N, Yan Y, et al. Angiotensin II-induced miR-31-5p

Semin

upregulation promotes vascular smooth muscle cell proliferation and
migration[J]. Exp Cell Res, 2022, 419(1): 113303.

[28] Yan C, Chen J, Wang C, et al. Milk exosomes-mediated miR-31-5p
delivery accelerates diabetic wound healing through promoting
angiogenesis[J]. Drug Deliv, 2022, 29(1): 214-228.

[29] Yang RQ, Teng H, Xu XH, et al. Microarray analysis of microRNA
deregulation and angiogenesis-related proteins in endometriosis [J].

Genet Mol Res, 2016, 15(2): 15027826.

[18] M=%, %9, & T. miR-203 5+ LPS if 349 M & E A K
(EBE5E 948 TT)
[24] Gitimoghaddam M, Chichkine N, McArthur L, et al. Applied

Behavior Analysis in Children and Youth with Autism Spectrum
Disorders: A Scoping Review [J]. Perspect Behav Sci, 2022,45(3):
521-557.

[25] Schoen SA, Lane SJ, Mailloux Z, et al. A systematic review of ayres
sensory integration intervention for children with autism [J]. Autism
Res, 2019, 12(1): 6-19.

[26] Xu W, Yao J, Liu W. Intervention Effect of Sensory Integration
Training on the Behaviors and Quality of Life of Children with
Autism[J]. Psychiatr Danub, 2019, 31(3): 340-346.

[27] Abdel Ghafar MA, Abdelraouf OR, Abdelgalil AA, et al. Quantitative

Assessment of Sensory Integration and Balance in Children with

Autism Spectrum Disorders: Cross-Sectional Study [J]. Children
(Basel), 2022, 9(3): 353.

28] AZ 4%, T RIR, £38, & IO0E 3§ & AR )L 3 0k IR S 27 15 K
S R AR £ 35 d 2 [J]. F B A E 5, 2022, 25(21): 2563-2568.

[29] Cortese S, Wang F, Angriman M, et al. Sleep Disorders in Children
and Adolescents with Autism Spectrum Disorder: Diagnosis,
Epidemiology, and Management[J]. CNS Drugs, 2020, 34(4): 415-423.

[30] Hatch B, Nordahl CW, Schwichtenberg AJ, et al. Factor Structure of
the Children's Sleep Habits Questionnaire in Young Children with

and Without Autism[J]. J Autism Dev Disord, 2021, 51(9): 3126-3137.



