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Abstract: Objective: To investigate the clinical efficacy of acupuncture on children with autism spectrum disorder
(ASD). Methods: Sixty children with ASD admitted to Jiangxi Provincial Hospital of Traditional Chinese Medicine from
January 2010 to January 2017 were included in this study and randomly divided into the experimental group and
the control group. Each group had 30 cases. Acupuncture was used for children in the experimental group. The acu-
puncture points were selected as brain tri-points, Four-Shen points, Tou-Zhi points, temple tri-points, hand tri-points,
Shou-Zhi points, tongue tri-points, foot tri-points, Zu-Zhi points, Fengchi and Yamen. Acupuncture was performed
once a day for 30min each time for a total of 4 one-month courses. Patients in the control group were treated with
conventional rehabilitation training for 4 months. Efficacy and changes in the scores of Childhood Autism Rating
Scale (CARS), Autism Behavior Checklist (ABC), Clancy Autism Behavior Scale (CABS), personal social developmen-
tal quotient (DQ), and social adaptation DQ were compared between the two groups. Results: The overall response
rate of children with ASD in the experimental group was 86.7%, and that of the control group was 56.7%; the
difference between the two groups was statistically significant (P = 0.024). Before treatment, no significant differ-
ence was noted for CARS scores, ABC scores, CABS scores, personal social DQ and social adaptation DQ scores
between the two groups (all P > 0.05). After treatment, CARS scores, ABC scores and CABS scores of the two groups
were significantly lower than that before treatment, but personal social DQ and Social Adaptation DQ scores were
significantly higher; the difference was statistically significant (all P < 0.001). CARS scores, ABC scores and CABS
scores of the experimental group were significantly lower than those of the control group, but personal social DQ
and Social Adaptation DQ scores of the experimental group were significantly higher; the difference was statistically
significant (all P < 0.001). Conclusions: Acupuncture can significantly improve the symptoms of ASD in children and
their behavior and social skills.
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Introduction adverse drug reactions are obvious, and
the overall effect is not satisfactory [5, 6].
Autism spectrum disorder (ASD) in children is a Comprehensive intervention is widely used in
disorder with abnormal behaviors among pedi- clinical treatment of children with ASD. Although
atric patients. Generally, it mainly manifests it can improve children’s different skills,
mental illness characterized by different strengthen self-care ability and environmental
degrees of social competence defects, lan- adaptability, its effect is limited [7, 8]. Therefore,
guage dysfunction, narrow interests, rigid it is of great significance for clinicians to find a
behavior, and usually before 3 old years, which new treatment for children with ASD.
seriously threatens children’s physical and
mental health, and has caused a tremendous In Traditional Chinese Medicine (TCM), ASD in
burden on the family and society [1-3]. The cur- children is named as “congenital deficiency”,
rent clinical treatment of children with ASD is “slowness to speak”, etc. TCM has the advan-
mainly drug treatment and comprehensive tage of overall and local argument. TCM believes
intervention [4]. Drug treatment have failed that children with ASD are congenitally defi-

to fundamentally treat ASD in children, the cient, failure of nourishment in the spirit,
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Table 1. Comparison of general data between two groups of patients

Case (n) Male/Female (n) Age (year) Course of disease (year)

lliness severity
Mild Moderate Severe

Group

Experimental group 30 17/13 6.5+0.8
Control group 30 19/11 6.8+0.9
t/x? 0.278 1.365
P 0.598 0.178

29+0.6 4 8 18
2.7+05 3 6 21
1.403 0.661
0.166 0.719

restrain liver function, deficient kidney essence
and insufficient mind [9, 10]. Acupuncture is a
new way to treat children with ASD in recent
years [11, 12]. However, few studies have
reported the effect of acupuncture on children
with ASD. This study mainly investigated the
effect of acupuncture on children with ASD,
aiming to provide experimental basis for clinical
treatment of children with ASD.

Materials and methods
Study subjects

Sixty children with ASD admitted to Jiangxi
Provincial Hospital of Traditional Chinese
Medicine from January 2010 to January 2017
as subjects were enrolled in this study and ran-
domly divided into the experimental group and
the control group. Each group had 30 cases.
Patients in the experimental group were treat-
ed with acupuncture on the basis of conven-
tional rehabilitation training, and those in the
control group received conventional rehabilita-
tion training. Inclusion criteria: Age was less
than 14 years; it met the diagnostic criteria for
children with ASD in the United States; itwas
expected to adhere to comprehensive interven-
tion or acupuncture for 4 months [13]. Exclusion
criteria: Severe liver and kidney dysfunction;
accompanied by depression in children, schizo-
phrenia, Asperger syndrome and other diseas-
es; previous history of acupuncture; patients
could not actively cooperate in this study. This
study was approved by the Ethics Committee of
Jiangxi Provincial Hospital of Traditional
Chinese Medicine and all the guardians of the
selected children signed informed consent.

Acupuncture

Huatuo brand No.35 stainless steel filiform
needles of 1-inch were chosen. The method of
twisting and rotating the needle was applied.
Acupuncture points are as follows: Brain tri-
points, Four-Shen points, Tou-Zhi points, tem-
ple tri-points, hand tri-points, Shou-Zhi points,
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tongue tri-points, foot tri-points, Zu-Zhi points,
Fengchi, and Yamen. Acupuncture was done
once a day (10 min per time for 30 minutes),
and paused once a week, with a total of 4 one-
month courses.

Conventional rehabilitation training

Conventional rehabilitation training included
language training, behavior correction and cog-
nitive training. It was done once a day, about 4
hours per time, and paused once a week, with
a total of 4 one-month courses.

Outcome measures

At the end of the whole course of treatment, the
efficacy of the two groups was compared.
Children were assessed by the Children Autism
Rating Scale (CARS) [14]. The severity of ASD in
children was classified as mild, moderate and
severe. The corresponding CARS scores were
30-35 points, 36-41 points and above 42
points, respectively. Higher scores indicated
worse ASD in children. The efficacy was classi-
fied into invalid, effective and excellent, and the
corresponding decreased CARS total scores
were less than 5 points, 5-10 points and above
19 points, respectively. Overall response rate =
(effective + excellent number of cases)/total
number of cases * 100%.

After the completion of the whole treatment
courses, the two groups were compared in the
Autism Child Behavior Scale (ABC Scale) and
the Clancy Autism Behavior Scale (CABS): The
ABC scale had a total of 57 questions, referring
to children’s feelings, body movements, social
interactions, language, and self-care ability and
so on [14]. Each question had 1-4 points.
Higher scores suggested severe ASD. The CABS
scale had a total of 14 questions, each with
scores of 0-2, with higher scores indicating
higher risk of ASD.

At the end of the whole treatment course, the
social adaptation developmental quotient (DQ)
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Table 2. Efficacy comparison between two groups

and illness severity between the

experimental group and the con-

Case Efficacy grade (n) Overall
Grou > :

P (n)  Excellent Effective Invalid response rate trol group (all P> 0.05; Table ).
Experimental group 30 16 10 4 25(86.7)" Efficacy comparison of two
Control group 30 2 15 13 17 (56.7) groups
t/x2 5.079
p 0.024 The overall response rate of chil-

Note: Compared with the control group, “P<0.05.
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w0
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Figure 1. Comparison of CARS scores between two
groups of children with ASD Compared to before
treatment, “P<0.05; compared with control group at
the same time point, #P<0.05.

and personal social DQ scores were compared
between the two groups of children, with higher
scores implying better development [15].

Statistical analysis

Experimental data were processed using
SPSS18.0 software. Measurement data were
expressed as mean + standard deviation. Data
before and after treatment in the group were
compared using paired t test; data at the same
time point between groups were compared
using the independent sample t test. Enu-
meration data were expressed as a percent-
age, and comparisons between groups using x>
test. The difference was statistically significant
as P <0.05.

Results

Comparison of basic data between two groups
of patients

There was no significant difference in basic
data such as gender, age, course of disease,
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dren with ASD in the experimen-
tal group was 86.7%, which was
significantly higher than that
(56.7%) in the control group. The difference
was statistically significant (P = 0.024; Table 2).

CARS scores comparison of two groups

No significant difference was found in CARS
scores before treatment between the two
groups (37.8 + 3.4vs 38.3+3.9,t=0.529,P =
0.599). After 4 months of treatment, the CARS
score of the experimental group was 27.2 *
1.9, and that of the control group was 33.9 +
2.4. There was a statistically significant differ-
ence in the CARS score between the two groups
(t = 11.990, P < 0.001). Compared to before
treatment, the CARS scores in the two groups
were significantly lower after treatment, and
the differences were statistically significant (P
< 0.001; Figure 1).

Comparison of ABC and CABS scales between
two groups

Before treatment, there was no significant dif-
ference in the scores of ABC and CABS between
the experimental group and the control group.
Compared to before treatment, the scores of
ABC and CABS scales were significantly lower
after treatment in the two groups of children,
and the differences were statistically signifi-
cant (both P < 0.001). After treatment, the
scores of ABC and CABS scales in the experi-
mental group were significantly lower than
those of the control group, and the differences
were statistically significant (both P < 0.001;
Table 3).

Comparison of personal social DQ and social
adaptation DQ scores between two groups

Before treatment, there was no statistically sig-
nificant difference in personal social DQ and
social adaptation DQ scores between the two
groups. After treatment, personal social DQ
and social adaptation DQ scores in the two
groups were significantly higher, with statistical
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Table 3. Comparison of ABC and CABS scores between two groups

ABC score
Case
Group n) Before After

treatment  treatment

CABS score

P Before After t P
treatment  treatment

Experimental group 30 78.9+5.2 69.7+4.6 3.252 0.012 21.2+1.3 16.5+0.9 20.352 0.002

Control group
t 0.142 5.379
P 0.888 <0.001

30 79.1+57 763+49 6.062 0.026 20.8+1.1 184+1.0 41569 0.001

1.287 7.735
0.203 <0.001

Table 4. Comparison of personal social DQ and social adaptation DQ scores between the two groups

Personal social DQ score

Social adaptation DQ score

Group Case (n)

Before treatment  After treatment  Before treatment  After treatment
Experimental group 30 20.6+2.2 29.2+2.7 21.1+15 341+19
Control group 30 21.1+25 26.3+29 20.5+1.3 25.4+1.7
t/x? 0.822 4.009 1.656 18.690
P 0.414 <0.001 0.103 <0.001

differences (both P < 0.001). Personal social
DQ and social adaptation DQ scores in the
experimental group were significantly higher
than those in the control group, with statistical
differences (both P < 0.001; Table 4).

Discussion

ASD in children is a severe and widespread dis-
order that is one of the main causes of func-
tional disability in children [16]. The disease
has slow onset, a long course, and poor natural
prognosis. Studies have shown that the inci-
dence of children with ASD is about 0.1%-1%,
and has been rising year by year [17]. Lack of
independent social skills and self-care ability
are important issues for children and their fami-
lies. At present, the pathogenesis of children
with ASD is not yet clear. The effective treat-
ment of children with ASD has always been the
focus and difficulty for scholars.

In recent years, with the improvement of clini-
cal technology, the diagnostic level of children
with ASD has significantly improved. However,
there is no effective method for treatment of
children with ASD. Although rehabilitation train-
ing currently widely used in clinical practice has
certain efficacy, and improves the symptoms of
children, this is only to stimulate the children’s
low-level reflex used to build conditional reflex.
It cannot essentially improve the pathological
state of the patient’s brain to restore it to nor-
mal [18, 19]. In recent years, traditional Chinese
acupuncture has not only made breakthroughs

13778

in pain and medical diseases, but also achieved
good efficacy in mental disorder [20]. TCM the-
ory believes that the cause of children with ASD
is congenital deficiency with lesion sites in the
brain, manifested different degrees of mental
retardation and abnormal behavior. It belongs
to mind disease. All kinds of symptoms are
related to the brain, but also have a close rela-
tionship with the heart, liver and kidney [21]. In
this study, the acupoints selected for acupunc-
ture were mostly distributed in the temporal
lobe, the parietal lobe and the frontal lobe in
the projection area of the body surface [22].
Acupuncture helps to improve the local blood
flow in these parts of the brain tissue, remove
metabolites, accelerate metabolism and im-
prove brain function [23]. In addition, acupunc-
ture with tongue tri-points is helpful to dredge
the qgi and blood in the tongue, so as to achieve
the function of Tong Qiao Qi Yu. Acupuncture at
Shou-Zhi points and Zu-Zhi points can help to
strengthen the sensitivity of the children to the
sound and pain, and increase their communica-
tion skills [24]. It can be seen that acupuncture
directly affects the cerebral cortex, stimulates
brain cells, increases the excitability of nerve
cells, improves the blood flow of brain tissue,
promotes the recovery of brain function, funda-
mentally improves the emotional and intellec-
tual functions and reduces abnormal behaviors
[25].

The CARS, ABC, CABS, and DQ scales are cur-
rently commonly used in clinical evaluation of
children with ASD. The results of this study
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showed that compared to before treatment,
the scores of CARS, ABC, and CABS scales
were significantly lower in the experimental
group and the control group, but the personal
social DQ and social adaptation DQ scores
were significantly higher. The difference was
statistically significant, indicating that acu-
puncture and rehabilitation training both have
certain effect on children with ASD. Further
research showed that compared with the con-
trol group, the scores of CARS, ABC, and CABS
scales in the experimental group were signifi-
cantly lower after treatment, but the personal
social DQ and social adaptation DQ scores
were significantly higher. The differences were
also statistically significant, implying that acu-
puncture in children with ASD is more effective
than rehabilitation, which is basically consis-
tent with the results reported by Warren et al.
[26].

In summary, acupuncture could effectively
improve the clinical manifestations of children
with ASD. Compared with rehabilitation train-
ing, the efficacy was significantly improved,
especially in terms of behavior and social skills.
Acupuncture is worthy of clinical promotion.
This study has the following limitations: Small
sample size, single-center, no long-term follow-
up results, and observation indicators that
focus only on efficacy. Further research is
needed to increase sample size. Multi-center
long-term follow-ups and in-depth study from
the molecular biology level are required to
develop more effective treatment for children
with ASD.

Disclosure of conflict of interest
None.

Address correspondence to: Dan Hu, Department
of Acupuncture, Jiangxi Provincial Hospital of
Traditional Chinese Medicine, No. 445, Bayi Avenue,
Nanchang City 330006, lJiangxi Province, P.R.
China. Tel: +86-0791-86362720; Fax: +86-0791-
86362720; E-mail: hudan336@163.com

References

[1]  Zwaigenbaum L and Penner M. Autism spec-
trum disorder: advances in diagnosis and eval-
uation. BMJ 2018; 361: k1674.

[2] Steffenburg H, Steffenburg S, Gillberg C and
Billstedt E. Children with autism spectrum dis-
orders and selective mutism. Neuropsychiatr
Dis Treat 2018; 14: 1163-1169.

13779

[3] Tachibana, Miyazaki C, Mikami M, Ota E, Mori
R, Hwang Y, Terasaka A, Kobayashi E and
Kamio Y. Meta-analyses of individual versus
group interventions for pre-school children
with autism spectrum disorder (ASD). PLoS
One 2018; 13: e0196272.

[4] Zwaigenbaum L, Bauman ML, Choueiri R,
Kasari C, Carter A, Granpeesheh D, Mailloux Z,
Smith Roley S, Wagner S, Fein D, Pierce K, Buie
T, Davis PA, Newschaffer C, Robins D, Wetherby
A, Stone WL, Yirmiya N, Estes A, Hansen RL,
McPartland JC and Natowicz MR. Early inter-
vention for children with autism spectrum dis-
order under 3 years of age: recommendations
for practice and research. Pediatrics 2015;
136 Suppl 1: S60-81.

[5] Tilmont Pittala E, Saint-Georges-Chaumet Y,
Favrot C, Tanet A, Cohen D and Saint-Georges
C. Clinical outcomes of interactive, intensive
and individual (3i) play therapy for children
with ASD: a two-year follow-up study. BMC
Pediatr 2018; 18: 165.

[6] Goel R, Hong JS, Findling RL and Ji NY. An up-
date on pharmacotherapy of autism spectrum
disorder in children and adolescents. Int Rev
Psychiatry 2018; 30: 78-95.

[7] Geretsegger M, Elefant C, Mossler KA and Gold
C. Music therapy for people with autism spec-
trum disorder. Cochrane Database Syst Rev
2014; Cd004381.

[8] Reichow B. Overview of meta-analyses on early
intensive behavioral intervention for young
children with autism spectrum disorders. J
Autism Dev Disord 2012; 42: 512-520.

[9] Bang M, Lee SH, Cho SH, Yu SA, Kim K, Lu HY,
Chang GT and Min SY. Herbal medicine treat-
ment for children with autism spectrum disor-
der: a systematic review. Evid Based Com-
plement Alternat Med 2017; 2017: 8614680.

[10] Zhang J. A review of autism spectrum disor-
ders (ASD) from a perspective of classical
Chinese medicine (CCM). J Tradit Chin Med
2010; 30: 53-59.

[11] Lee B, Lee J, Cheon JH, Sung HK, Cho SH and
Chang GT. The efficacy and safety of acupunc-
ture for the treatment of children with autism
spectrum disorder: a systematic review and
meta-analysis. Evid Based Complement Alter-
nat Med 2018; 2018: 1057539.

[12] Abo Almaali HMM, Gelewkhan A and Mahdi
ZAA. Analysis of evidence-based autism symp-
toms enhancement by acupuncture. J Acu-
punct Meridian Stud 2017; 10: 375-384.

[13] Hu RJ. Diagnostic and statistical manual of
mental disorders (DSM-IV). Encyclopedia of
the Neurological Sciences 2003; 25: 4-8.

[14] Feng J, Shan L, Du L, Wang B, Li H, Wang W,
Wang T, Dong H, Yue X, Xu Z, Staal WG and Jia
F. Clinical improvement following vitamin D3

Int J Clin Exp Med 2018;11(12):13775-13780



[15]

(16]

(17]

(18]

[19]

Efficacy of acupuncture on children with autism spectrum disorder

supplementation in Autism Spectrum Disorder.
Nutr Neurosci 2017; 20: 284-290.

Delmolino LM. Brief report: use of DQ for esti-
mating cognitive ability in young children with
autism. J Autism Dev Disord 2006; 36: 959-
963.

Sun X, Allison C, Matthews FE, Sharp SJ,
Auyeung B, Baron-Cohen S and Brayne C.
Prevalence of autism in mainland China, Hong
Kong and Taiwan: a systematic review and
meta-analysis. Mol Autism 2013; 4: 7.
Christensen DL, Baio J, Van Naarden Braun K,
Bilder D, Charles J, Constantino JN, Daniels J,
Durkin MS, Fitzgerald RT, Kurzius-Spencer M,
Lee LC, Pettygrove S, Robinson C, Schulz E,
Wells C, Wingate MS, Zahorodny W and Year-
gin-Allsopp M. Prevalence and characteristics
of autism spectrum disorder among children
aged 8 years—autism and developmental dis-
abilities monitoring network, 11 sites, united
states, 2012. MMWR Surveill Summ 2016; 65:
1-23.

Muotri AR. Autism spectrum disorders: chal-
lenges and perspectives. Dev Neurobiol 2018;
78: 431-433.

Yu CCW, Wong SWL, Lo FSF, So RCH and Chan
DFY. Study protocol: a randomized controlled
trial study on the effect of a game-based exer-
cise training program on promoting physical
fitness and mental health in children with au-
tism spectrum disorder. BMC Psychiatry 2018;
18: 56.

13780

[20]

(23]

(24]

[25]

[26]

Amorim D, Amado J, Brito |, Fiuza SM, Amorim
N, Costeira C and Machado J. Acupuncture and
electroacupuncture for anxiety disorders: a
systematic review of the clinical research.
Complement Ther Clin Pract 2018; 31: 31-37.

Lo SY. Diagnosis, treatment and prevention of
autism via meridian theory. Am J Chin Med
2012; 40: 39-56.

Wong VC and Sun JG. Randomized controlled
trial of acupuncture versus sham acupuncture
in autism spectrum disorder. J Altern Comple-
ment Med 2010; 16: 545-553.

Chan AS, Cheung MC, Sze SL and Leung WW.
Seven-star needle stimulation improves lan-
guage and social interaction of children with
autistic spectrum disorders. Am J Chin Med
2009; 37: 495-504.

Wong VC and Chen WX. Randomized controlled
trial of electro-acupuncture for autism spec-
trum disorder. Altern Med Rev 2010; 15: 136-
146.

Cheuk DK, Wong V and Chen WX. Acupuncture
for autism spectrum disorders (ASD). Cochrane
Database Syst Rev 2011; Cd007849.

Warren LR, Rao PA and Paton DC. A pilot obser-
vational study of an acupressure/acupuncture
intervention in children with Autism Spectrum
Disorder. J Altern Complement Med 2017; 23:
844-851.

Int J Clin Exp Med 2018;11(12):13775-13780



