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ABSTRACT

Background

Autism spectrum disorders (ASD) are characterized by impairmentin socialinteraction, impairmentin communication and lack of flexibility
of thought and behavior. Acupuncture, which involves the use of needles or pressure to specific points on the body, is used widely in
Traditional Chinese Medicine and increasingly within a western medical paradigm. It has sometimes been used as a treatment aimed at
improving ASD symptoms and outcomes, but its clinical effectiveness and safety has not been rigorously reviewed.

Objectives

To determine the effectiveness of acupuncture for people with ASD inimproving core autistic features, as well as communication, cognition,
overall functioning and quality of life, and to establish if it has any adverse effects.

Search methods

We searched the following databases on 30 September 2010: CENTRAL (The Cochrane Library, 2010, Issue 3), MEDLINE (1950 to September
2010 Week 2), EMBASE (1980 to 2010 Week 38), PsycINFO, CINAHL, China Journal Full-text Database, China Master Theses Full-text
Database, China Doctor Dissertation Full-text Database, China Proceedings of Conference Database, Index to Taiwan Periodical Literature
System, metaRegister of Controlled Trials and the Chinese Clinical Trials Registry. We also searched AMED (26 February 2009) and
Dissertation Abstracts International (3 March 2009), but these were no longer available to the authors or editorial base at the date of the
most recent search. TCMLARS (Traditional Chinese Medical Literature Analysis and Retrieval System) was last searched on 3 March 2009.

Selection criteria

We included randomized and quasi-randomized controlled trials. We included studies comparing an acupuncture group with at least one
control group that used no treatment, placebo or sham acupuncture treatment in people with ASD. We excluded trials that compared
different forms of acupuncture or compared acupuncture with another treatment.

Data collection and analysis

Two review authors independently extracted trial data and assessed the risk of bias in the trials. We used relative risk (RR) for dichotomous
data and mean difference (MD) for continuous data.

Main results

We included 10 trials that involved 390 children with ASD. The age range was three to 18 years and the treatment duration ranged from
four weeks to nine months. The studies were carried out in Hong Kong, mainland China and Egypt.

Acupuncture for autism spectrum disorders (ASD) (Review) 1
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Two trials compared needle acupuncture with sham acupuncture and found no difference in the primary outcome of core autistic
features (RFRLRS total score: MD 0.09; 95% CI-0.03 to 0.21, P = 0.16), although results suggested needle acupuncture might be associated
with improvement in some aspects of the secondary outcomes of communication and linguistic ability, cognitive function and global
functioning.

Six trials compared needle acupuncture plus conventional treatment with conventional treatment alone. The trials used different primary
outcome measures and most could not demonstrate effectiveness of acupuncture in improving core autistic features in general, though
one trial reported patients in the acupuncture group were more likely to have improvement on the Autism Behavior Checklist (RR 1.53;
95% Cl 1.09 to 2.16, P = 0.02) and had slightly better post-treatment total scores (MD -5.53; 95% CI -10.76 to -0.31, P = 0.04). There was no
evidence that acupuncture was effective for the secondary outcome of communication and linguistic ability, though there seemed to be
some benefit for the secondary outcomes of cognitive function and global functioning.

Two trials compared acupressure plus conventional treatment with conventional treatment alone and did not report on the primary
outcome. Individual study results suggested there may be some benefit from acupressure for certain aspects of the secondary outcomes
of communication and linguistic ability, cognitive function and global functioning.

Four trials reported some adverse effects, though there was little quantitative information, and at times both intervention and control
groups experienced them. Adverse effects noted included bleeding, crying due to fear or pain, irritability, sleep disturbance and increased
hyperactivity. None of the trials reported on quality of life.

There are a number of problems with the evidence base: the trials were few in number and included only children; six of the trials were
at high risk of bias; they were heterogeneous in terms of participants and intervention; they were of short duration and follow-up; they
reported inconsistent and imprecise results, and, due to carrying out large numbers of analyses, they were at risk of false positivity.

Authors' conclusions

Current evidence does not support the use of acupuncture for treatment of ASD. There is no conclusive evidence that acupuncture is
effective for treatment of ASD in children and no RCTs have been carried out with adults. Further high quality trials of larger size and longer
follow-up are needed.

PLAIN LANGUAGE SUMMARY

Acupuncture for people with autism spectrum disorders (ASD)

Autism spectrum disorders (ASD) are lifelong disorders of development. People with ASD have particular difficulties with social interaction
and communication and they lack flexibility in their thinking and behavior. No cure is currently available but interventions may improve
symptoms. Acupuncture involves using needles or pressure on specific areas of the body and is an important therapeutic method in
Traditional Chinese Medicine. It is also being used more and more in countries in the west for a range of ailments. Acupuncture has been
considered as a possible intervention to improve ASD symptoms, but it has not been thoroughly evaluated to see if it works and is safe.

We wanted to evaluate the effectiveness and safety of acupuncture for ASD by systematically reviewing all studies of acupuncture for
ASD where people were randomly allocated to a treatment or control group (placebo, sham or no treatment), i.e. randomized controlled
trials (RCTs). We searched through 15 databases, most recently in September 2010, and read over the titles and abstracts to make sure we
identified everything relevant. We found10 RCTs to include in this review. These studies, which were carried out in Hong Kong, mainland
China and Egypt, involved 390 children aged between three and 18 years.

Two studies compared needle acupuncture with sham acupuncture and found no difference in core autistic features. Results did suggest
that needle acupuncture might be associated with improvement in other areas of communication and linguistic ability, cognitive function
and global functioning.

Six studies compared needle acupuncture plus conventional treatment with conventional treatment alone. They used a range of tools
to measure core autistic features and most could not show that acupuncture led to improvement in these. One trial did report, though,
that needle acupuncture led to an improvement in scores on Autism Behavior Checklist. There was no evidence for improvement due to
acupuncture on communication and linguistic ability but it might be beneficial for cognitive function and global functioning.

Two studies compared acupressure plus conventional treatment with conventional treatment alone and found no difference in core autistic
features, although acupressure seemed to improve some aspects of the secondary outcomes.

Problems that were noted by parents of study participants included crying due to fear or pain, bleeding, sleep disturbance and increased
hyperactivity. It is unclear if these were due to the acupuncture treatment. Half of the trials reported some negative effects but did not
report how often or how severe these were and sometimes the problems occurred in both the treatment and control groups. None of the
studies used measures of quality of life.

Overall, acupuncture did not seem to be effective in improving core features of ASD but it might have improved certain developmental and
functioning outcomes, at least in the short term.

Acupuncture for autism spectrum disorders (ASD) (Review) 2
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There are problems with assessing acupuncture due to the quality of the evidence. There were a small number of studies and they were all
conducted with children. Moreover, there is a high likelihood that they may have been biased due to the methods used not being rigorous
enough, the wide variety in the people and interventions in the studies, the inconsistent and imprecise reporting of results and the large
number of analyses carried out, which make it more likely a significant result will be found just by chance.

In conclusion, current evidence does not support the use of acupuncture for the treatment of ASD. We need high quality trials of larger size
and longer follow-up as the evidence base at present has many limitations.

Acupuncture for autism spectrum disorders (ASD) (Review) 3
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BACKGROUND

Description of the condition

Autism spectrum disorders (ASD) are developmental disorders
characterized by the triad of impairments of social interaction,
social communication and social imagination (Wing 1997).
Repetitive and stereotyped behaviors are often associated with
ASD (Wing 1997). The term ASD includes autistic disorder, Asperger
syndrome and pervasive developmental disorder (not otherwise
specified) (Faras 2010). The impairments of ASD can have a severe
impact on learning and social functioning that may persist into
adulthood. ASD have an estimated prevalence of 3.3 to 116
children per 10,000 (Burd 1987; Baird 2006), and there might be an
increasing trend as higher prevalence rates have been reported in
more recent studies (Williams 2008).

ASD have multiple etiologies. There are a few specific genetic
conditions that can be associated with ASD (Folstein 1991). There
is ample evidence for complex genetic susceptibility (Folstein
1991; Muhle 2004). Environmental factors such as toxic exposures,
teratogens, perinatal insults and prenatal infections including
rubella and cytomegalovirus, also contribute to a small proportion
of cases (Muhle 2004). ASD was once also linked to MMR vaccination
(Wakefield 1998), but the original evidence was later found to
be fraudulent (Godlee 2011) and other epidemiological studies
refuted the link (Madsen 2002; Taylor 2002). It is suggested that ASD
might result from an interaction between genetic, environmental
and immunological factors, with oxidative stress as a mechanism
linking these risk factors (Chauhan 2006). Recently, research has
focused on the role of synapse structure and function as central
to the development of ASD and suggests possible targets for
interventions (Rapin 2008).

ASD can present quite differently and they are often comorbid
with conditions such as epilepsy (Muhle 2004), mood disorders
(major depressive disorder, bipolar disorder, specific phobic
disorder, separation anxiety disorder, social phobia, generalized
anxiety disorder, obsessive compulsive disorder) and behavioral
disorders (attention-deficit hyperactivity disorder, oppositional
defiant disorder) (Leyfer 2006), which render it difficult to be sure
about the effectiveness of therapies. Furthermore, the problems
and manifestations of ASD might change with time like other
developmental abnormalities. Therefore, it is likely that outcomes
of treatment will depend on timing of therapy in relation to age and
onset or progression of problems.

Description of the intervention

Various behavioral interventions for ASD are widely used without
rigorously documented evidence (Bryson 2003). Pharmacological
treatments have been, at best, useful adjuncts to behavioral
intervention for attention deficits, sleep disturbance, mood
disorder, self-harm or aggression to others (Gringras 2000; Posey
2001). Many aspects of ASD are still debatable, with elusive and
complex etiologies, and no effective therapy exists, although there
is broad consensus that early intensive intervention is warranted
(Bryson 2003). Frustrated parents are therefore eager to explore
different forms of complementary and alternative medicine (CAM)
(AAP 2001; Levy 2003; Harrington 2006; Wong 2006a; Wong 2006b;
Hanson 2007). Estimates of the use of CAM in children with ASD in
the USArange from 31.7% in Philadelphia (Levy 2003) to 95% in New
York and New Jersey (Harrington 2006). However, very few patients

(less than 1%) use acupuncture in the United States (Hanson 2007;
Harrington 2006; Levy 2003) or in Canada (Wong 2006b). A recent
study found that 40% of children with ASD in Hong Kong reported
previous use of CAM, with acupuncture being the most common
form (used by 48% of respondants) (Wong 2009).

Acupuncture is a procedure in which specific body areas, the
meridian points, are pierced with fine needles for therapeutic
purposes. Meridian points (acupoints) are points on the body
surface that when stimulated are thought to cause therapeutic
effects. Acupuncture is one of the major modalities of treatment
in Traditional Chinese Medicine. Its use can be traced back more
than 2000 years in China (Wu 1996), and the intervention spread to
Korea, Japan, Vietnam and other places in East Asia. Acupuncture
further spread to Europe in the 17th to the 19th centuries via
translations of Asian medical texts by Portuguese, French, Dutch
and Danish missionaries and physicians traveling to China and
Japan. In the 20th century, acupuncture was codeveloped with
biomedical science in Europe and then in the USA (Helms 2007).

Nowadays there are basically two different paradigms of
acupuncture for treatment of diseases, namely the Traditional
Chinese Medicine (TCM) paradigm and the medical acupuncture
paradigm. In the TCM paradigm, how acupuncture restores the
homeostasis of the body and cures disease involves complex
theories of regulation of five elements (fire, earth, metal, water,
and wood), Yin and Yang, Qi, blood and body fluids. By stimulating
various meridian points, disharmony and dysregulation of organ
systems is corrected to relieve symptoms and restore natural
internal homeostasis (Maciocia 1989).

Reported to be a relatively simple, inexpensive and safe treatment,
acupuncture has been well accepted by Chinese patients and is
widely used in various neurological and other disorders as an
alternative treatment approach (Johansson 1993). Acupuncture
is also increasingly practiced in some Western countries (NIH
1998). However, acupuncture has been reported to be associated
with various adverse events and complications, including fainting,
metal allergy, infection, pneumothorax, stroke, subarachnoid and
cerebral hemorrhage (Zhang 2010). The risk of these complications
can be reduced by sterilization of needles and good acupuncture
skills (Leung 2009).

How the intervention might work

The concept of wellness, which has been used in the context of
alternative medicine since the 1950s (Dunn 1961), means a healthy
balance of the mind, body and spirit. Wellness programs offer
alternative medicine techniques to improve wellbeing, although
the effectiveness of these techniques in improving health remains
controversial.

Like much CAM, the TCM approach to treating ASD is holistic.
The pathogenesis of ASD according to TCM is "derangement and
insufficiency of brain and mind" (Chen 2008). The pathologic
involvementis in the brain, relating to the heart, pericardium, liver,
spleenand kidney in TCM theory (Chen 2008). In traditional Chinese
acupuncture theory, nearly 400 acupoints on the body surface
are interrelated to various functions linked through 14 meridians
to various organs or viscera of the human body. By stimulating
various meridian points, acupuncture may be able to correct the
disharmony and dysregulation of organ systems, which might be
involved in various dimensions of ASD, to relieve symptoms and
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restore the mind and body. The scientific basis of how acupuncture
could ameliorate different cognitive and behavioral dimensions of
autism has not been well studied and the mechanisms of how
acupuncture works are likely to be very complex, given the vast
number of acupoints involved in the treatment of this complicated
disease. Possible mechanisms of acupuncture for the treatment
of ASD include regulation of neurotransmitters such as glutamate
(Lee 2010) and gamma-aminobutyric acid (GABA) (Fu 2009; Yoon
2010), which were shown to be disturbed in many patients with
ASD (Carlson 2011; Chao 2010). Acupuncture can also modulate
neurotrophins (Manni 2010), neuroimmune response (Li 2009),
neuroinflammation (Yang 2010), oxidative stress (Wang 2011) and
apoptosis of neural tissues (Zhang 2008), which contribute to the
pathogenesis of ASD (Araghi-Niknam 2003; Sajdel-Sulkowska 2009;
Correia 2010; Sheikh 2010a; Sheikh 2010b; Buehler 2011; Young
2011).

In the medical acupuncture paradigm, investigators try to
identify anatomical correlates and physiological and biochemical
mechanisms that may explain the rationale of acupuncture within
a modern science framework. Electrical impedance of connective
tissues can be measured around meridian points (Wong 2010)
and connective tissues associated with meridians may have lower
electrical impedance than non-meridian tissues (Ahn 2005). There
is currently no strong evidence to show the correspondence of
meridians or acupoints to any anatomical feature. Proponents
believe a close proximity exists between acupoints and the
nervous system (Fu 2000). One study (Dung 1984) investigated
the anatomical features of acupoints and found that structures in
the vicinity of acupoints exclusively involved nerves. Therefore, it
is hypothesized that by inserting fine needles into these nerve-
innervated acupoints, a sequence of neurological responses would
be elicited. These responses can occur locally or close to the site
of application (Jansen 1989), or at a distance, mediated mainly
by sensory neurons to many structures within the central nervous
system (Magnusson 1994). This can lead to activation of pathways
affecting various physiological systems in the brain as well as in
the periphery (Sun 2001; Liu 2004; Middlekauff 2004). The effect of
acupuncture has been demonstrated in animal and human studies
to be dueto direct neural stimulation; changes in neurotransmitters
such as endorphin (Lin 2008), serotonin (Moazzami 2010) and
endocannabinoid (Wang2009), and modification ofimmunological
markers (Kim 2010) or endocrinological signals (Stux 1998).

Why it is important to do this review

It is worrying that many CAM therapies including acupuncture that
claim to be effective in ASD have not actually undergone stringent
scientific testing. It is claimed acupuncture is effective in treating
virtually all diseases; however, it remains uncertain whether the
existing evidence supportsiits use for people with ASD. Acupuncture
is one of most common forms of CAM and an evidence-based
systematic review regarding its use in people with ASD needs to be
undertaken.

OBJECTIVES

To determine the effectiveness and safety of acupuncture therapy
in people with autism spectrum disorders.

METHODS

Criteria for considering studies for this review
Types of studies

Randomized controlled clinical trials, including those using a
quasi-random method for allocation of treatment, i.e., trials using
alternate allocation or allocation by birth date. We will also include
cross-over trials.

Types of participants

People of any age with ASD such as autistic disorder, Asperger
syndrome or pervasive developmental disorder diagnosed by
standard criteria such as the Diagnostic and Statistical Manual
(DSM) (APA 2000) or International Classification of Diseases (ICD)
criteria (WHO 1992). We will accept diagnosis by assessment
tools such as Autism Diagnostic Observation Scale (ADOS) (Lord
1997), Autism Diagnostic Interview-Revised (ADI-R) (Lord 1994),
the Diagnostic Interview for Social and Communication Disorders
(DISCO) (Wing 1999) and the developmental, dimensional and
diagnostic interview (Skuse 2004).

Types of interventions

Trials evaluating all forms of acupuncture therapy including
acupressure, laser acupuncture or electroacupuncture regardless
of number of times treatment is given or length of treatment period.
We included either traditional acupuncture in classical meridian
points or contemporary acupuncture in non-meridian or trigger
points regardless of the source or methods of stimulation (for
example, hand, needle, laser or electrical stimulation).

The control interventions could be no treatment, placebo
acupuncture or sham acupuncture. Placebo acupuncture refers to
a needle attached to the skin surface (not penetrating the skin but
at the same acupoints) (Furlan 2005). Sham acupuncture refers to
a needle placed in an area close to but not in acupuncture points
(Furlan 2005) or subliminal skin electrostimulation via electrodes
attached to the skin (SCSSS 1999).

We investigated the comparisons listed below:

1. acupuncture only compared with no treatment;
2. acupuncture only compared with placebo or sham treatment;

3. acupuncture in addition to baseline medication or treatment
compared with the same baseline medication or treatment
alone;

4, acupuncture in addition to baseline medication or treatment
compared with placebo or sham treatment in addition to the
same baseline medication or treatment.

We excluded trials that compared only different forms of
acupuncture or compared acupuncture with other forms of
treatment.

Types of outcome measures
Primary outcomes

Core features of ASD, i.e. social interaction, communication and
behavioral problems including stereotypy or restricted, repetitive
patterns of behavior, interests or activities, as measured by
validated instruments and behavioral observations, such as
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Aberrant Behavior Checklist (ABC) (Aman 1986), Ritvo-Freeman
Real Life Rating Scale (RFRLRS) (Freeman 1986), Autism Treatment
Evaluation Checklist (ATEC) (Rimland 1999) and Autism Diagnostic
Observation Scale (ADOS) (Lord 1997).

Secondary outcomes

1. Communication and linguistic ability, as measured by
standardized instruments such as Reynell Language
Developmental scale (RLDS) (Edwards 1997) and the Symbolic
Play Test (SPT) (Lowe 1976).

2. Cognitive functioning, as measured by standardized
instruments such as Griffiths Mental Developmental Scale
(GMDS) (Griffiths 1996) and the Leiter International Performance
Scale-Revised (Leiter-R) (Leiter 1980).

3. Global functioning, as measured by standardized instruments
such as Pediatric Evaluation Disability Inventory (PEDI) (Haley
1992) and the Functional Independence Measure for Children
(WeeFIM) (Msall 1994).

4. Quality of life, as measured by standardized instruments such as
WHOQOL-BREF (WHO 1993).

5. Frequency of adverse effects, such as needle pain, tiredness,
bleeding, faintness, syncope, and pneumothorax (Ernst 2001).

Search methods for identification of studies

We ran the initial searches for this review in February 2009 and
repeated them in September 2010. The relocation of the editorial
base between these dates meant that two databases (AMED and
Dissertation Abstracts International ) were no longer available and
these searches could not be updated. One database (PsycINFO)
was available on a different platform so the search strategy was
adapted for it. We searched a number of English language and
Chinese language databases. The search strategy for the Chinese
databases used the Chinese translation (in either simplified or
complex character) of autism, which is equivalent to 'Self Shut-Off
Syndrome' in Hong Kong and Taiwan and 'Lonely Syndrome' in
Mainland China.

Electronic searches

We searched the following databases.

Cochrane Central Register of Controlled Trials (CENTRAL) 2010,
Issue 3, part of the Cochrane Library (searched 30 September 2010)
MEDLINE, 1950 to September Week 3,2010 (searched 30 September
2010)

EMBASE, 1980 to 2010 Week 38 (searched 30 September 2010)
PsycINFO via OVID, 1806 to February Weeek 4 2009 (searched
February 2009)

PsycINFO via EBSCOhost ,1887 to September 2010 (searched 30
September 2010)

CINAHL, 1937 to September 2010, (searched 1 October 2010)
metaRegister of Controlled Trials ( searched 30 September 2010)
AMED:1985 to February 2009 (searched 26 February 2009)
Dissertation Abstracts International ( searched 3 March 2009)

The search strategies for these databases are in Appendix 1.
We also searched the following Chinese databases.

TCMLARS (Traditional Chinese Medical Literature Analysis and
Retrieval System) (3 March 2009)
Chinese Clinical Trials Registry (30 September 2010)

China Journal Full-text Database (30 September 2010)

China Master Theses Full-text Database (30 September 2010)
China Doctor Dissertation Full-text Database (30 September 2010)
China Proceedings of Conference Database (30 September 2010)
Index to Taiwan Periodical Literature System (30 September 2010)

The search strategies for the Chinese databases are in Appendix 2.

Searching other resources

We searched the reference lists of all relevant papers for further
studies. There was no language restriction in the search and
inclusion of studies.

Data collection and analysis
Selection of studies

Two review authors (DKLC and WXC) independently reviewed
titles and abstracts retrieved from the searches and selected all
potentially relevant studies. We obtained copies of these articles
and the samereview authorsindependently reviewed them against
the inclusion criteria of the study. Review authors were not blinded
to the names of the authors, institutions or journal of publication.
We resolved any disagreements by consensus.

Data extraction and management

We extracted the following data:
Study methods

Design (for example, parallel or crossover design).
Randomization method (including list generation).
Method of allocation concealment.

Blinding method.

Stratification factors.

AN A

Participants

Inclusion/exclusion criteria.

Number (total/per group).

Age and sex distribution.

Specific diagnosis/diagnostic subtypes.
Comorbidities.

Duration of disorder.

No o~ wN e

Previous treatments.
Intervention and control

Type of acupuncture.

Details of treatment regime including duration of treatment.
Type of control.

Details of control treatment including drug dosage.

Details of co-interventions.

Washout period in cross-over design.

S o

Follow-up data

1. Duration of follow-up.

Dates of treatment withdrawal and reasons for treatment
withdrawal.

3. Withdrawal rates.

N
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Outcome data as described above
Analysis data

1. Methods of analysis (intention-to-treat/per-protocol analysis).
2. Comparability of groups at baseline (yes/no).
3. Statistical techniques.

WX Chen entered data into Review Manager 5.1 (RevMan 2011) and
DKL Cheuk checked it.

Assessment of risk of bias in included studies

For each included study, two review authors (DKLC and WXC)
independently completed the Cochrane Collaboration's tool for
assessing risk of bias (Higgins 2011, section 8.5.1). We resolved any
disagreement with a third review author (VW). We assessed the
degree to which:

« the allocation sequence was adequately generated ("sequence
generation");

« the allocation
concealment");

« knowledge of the allocated interventions was adequately
prevented during the study ("blinding");

« incomplete outcome data were adequately addressed;

« reports of the study were free of suggestion of selective outcome
reporting;

« the study was apparently free of other problems that could put
it at high risk of bias.

was adequately concealed ("allocation

We allocated each domain one of three possible categories for each
of theincluded studies: low risk of bias, high risk of bias and unclear
risk of bias (i.e., the risk of bias is uncertain or unknown).

Measures of treatment effect
Binary outcomes

We used risk ratio (RR) with 95% confidence intervals (Cl) for binary
outcomes.

Continuous outcomes

We used mean difference (MD) with 95% Cl| for continuous
outcomes. If studies used different scales to measure the same
outcomes, we calculated standardized mean difference (SMD) with
95% CI.

All analyses included all participants in the treatment groups to
which they were allocated if data were available.

Unit of analysis issues

There might be unit of analysis issues if cross-over trials were
included in the meta-analysis. We planned to assess cross-over
trials to see whether: (i) the cross-over design was suitable; (ii)
there was a carry-over effect; (iii) only first period data were
available; (iv) correct analysis had been performed, and (v) results
were comparable with those from parallel-group trials. Where
appropriate, we planned to combine the results of the cross-over
trials with results of parallel-group trials.

If conducting a meta-analysis combining the results of cross-
over trials, we planned to use the inverse variance methods

recommended by Elbourne 2002. If data presented from a cross-
over trial were restricted (and more information was not available
from the original investigators), we planned to use the presented
data within the first phase only, up to the point of cross-over. This
was done for one included study.

Dealing with missing data

We contacted authors to supply data missing fromincluded studies.
We assessed missing data and attrition for each included study.
If fewer than 70% of patients allocated to the treatments were
reported on at the end of the trial for a particular outcome, we
planned not use such data as they were considered to be too prone
to bias. We noted differential dropout in the intervention group
and assessed reasons as these could potentially bias the study
results. Allincluded studies had fewer than 30% of participants with
missing data.

Assessment of heterogeneity

We assessed clinical heterogeneity by comparing the distribution
of important participant factors between trials (age, gender,
specific diagnosis/diagnostic subtypes, duration of disorder,
associated neuropsychiatric diseases) and by comparing trial
characteristics (randomization concealment, blinding, losses
to follow-up, treatment type, co-interventions). We assessed
statistical heterogeneity by examining 12 (Higgins 2011, section
9.5.2), a quantity which describes approximately the proportion
of variation in point estimates that is due to heterogeneity
rather that sampling error. In addition, we employed the Chi2
test of homogeneity to determine the strength of evidence that
heterogeneity was genuine.

Assessment of reporting biases

We planned to do funnel plots (effect size against standard error)
if sufficient studies (more than ten) were found. Asymmetry could
be due to publication bias, but could also be due to a relationship
between trial size and effect size. In the event that a relationship
was found, we would have examined clinical diversity of the
studies (Higgins 2011, section 10.4), but as none of the outcomes
were reported by more than ten studies, we did not construct a
funnel plot. We will do a funnel plot in an update of the review if
appropriate.

Data synthesis

Where the interventions were the same or similar enough, we
synthesized results in a meta-analysis if there was no important
clinical heterogeneity. We used both the fixed-effect model and the
random-effects model in the meta-analysis. These two methods
are based on different assumptions and we were uncertain which
assumption was more appropriate for the acupuncture trials. The
fixed-effect provided the best estimate of the typical treatment
effect, assuming that the observed differences among study results
were solely due to chance. The random-effects model estimated
the average treatment effect, assuming the treatment effects being
estimated in the different studies were not identical, but followed
some distribution (Higgins 2011, section 9.4.2). Since both models
will yield similar results if there is no significant heterogeneity
among the trials, we will report only results of the fixed-effect
model if there is no significant heterogeneity. If there is significant
heterogeneity, we will report results of both models.
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Subgroup analysis and investigation of heterogeneity

Large number of subgroup analyses may lead to misleading
conclusions (Higgins 2011, section 9.6.2). We had planned only
three exploratory subgroup analyses focusing on different age
groups, diagnostic subtypes and level of disease severity. However,
we were unable to perform any of these subgroup analyses because
of insufficient data.

Sensitivity analysis

We performed sensitivity analyses to assess the impact of studies
with different levels of risk of bias, by including only those with
adequate methods of allocation concealment such as telephone
randomization and adequate blinding, while excluding those trials
with inadequate or unclear concealment of randomization, or
unblinded trials.

RESULTS

Description of studies
Results of the search

The electronic searches yielded a total of 346 records. We did not
find any additional record from other sources. After we removed
duplicates, 320 records remained. We screened all these records
and excluded 296 records based on information in the title or
abstract. We obtained full texts of the remaining 24 records. We
excluded 13 records (reporting seven trials) and included 11 records
(reporting 10 trials) for further analysis.

Included studies

Ten randomized controlled trials met the inclusion criteria (Wong
2002; Wang 2007; Wong 2007; Yan 2007; Allam 2008; Wong 2008;
Zhou 2008; Chan 2009; Wong 2010a; Wong 2010b). One trial was
published in two papers (Wang 2007). We have summarized the
essential characteristics of these RCTs in the Characteristics of
included studies table.

Location of studies

Five serial trials were performed in the same institute in Hong Kong
(Wong 2002; Wong 2007; Wong 2008; Wong 2010a; Wong 2010b).
One trial was performed in another institute in Hong Kong (Chan
2009). Three trials took place in different cities in China (Wang 2007;
Yan 2007; Zhou 2008) and one in Egypt (Allam 2008).

Characteristics of participants

The 10 trials included a total of 196 participants in the intervention
groups and 194 participants in the control groups. The participants
included were all aged between three and 18 years, but more
restrictive age groups (mostly young children) were targeted by
most trials.

The diagnosis of ASD was based on DSM-IV, ADI-R and Childhood
Autism Rating Scale (CARS) in four trials (Wong 2002 ; Wong 2007;
Allam 2008; Wong 2010a); on DSM-IV, ADI-R and ADOS in two
trials (Wong 2008; Wong 2010b), and on ICD-10 and the Chinese
Classification and Diagnostic Criteria of Mental Disorders version
3 (CCMD-3) in one trial (Wang 2007). Three studies relied on
standardized measures alone: Yan 2007 used the Autism Behavior
Checklist, Peabody Picture Vocabulary Test (PPVT) and CARS; Zhou
2008 used the Autism Behavior Checklist alone and the trialists also

required that participants had language delay diagnosed by China
Rehabilitation Research Center (CRRC) sign-significance relations
scale (Zhou 2008), and Chan 2009 did not describe the means of
diagnosis.

Exclusion criteria were reported in only six trials (Wong 2002; Wang
2007; Wong 2007; Wong 2008; Wong 2010a; Wong 2010b). Only one
trial provided information on the duration of ASD before entering
the trial (Wang 2007). None of the trials reported comorbidities or
previous treatments.

Study design

Nine trials used a parallel group design (Wong 2002; Wang 2007,
Wong 2007; Yan 2007; Allam 2008; Zhou 2008; Chan 2009; Wong
2010a; Wong 2010b). The remaining trial used a cross-over design
but the two groups were compared only for the initial treatment
period and therefore it can also be considered as a parallel group
design for the purposes of analysis (Wong 2008).

Intervention

Needle acupuncture was performed in eight trials, including
acupuncture to tongue only (Wong 2002; Wong 2007; Wong
2010a) or scalp only (Allam 2008), or involving different parts of
the body (Wang 2007; Yan 2007; Wong 2008; Wong 2010b). In
three of these trials, the acupoints were stimulated by electric
current (electroacupuncture) (Wang 2007, Wong 2008; Wong
2010b). The two remaining trials investigated acupressure without
needle puncture (Zhou 2008; Chan 2009). Acupoints chosen were
universally applied to all patients in the intervention group in
eight trials (Wong 2002; Wang 2007; Wong 2007; Allam 2008; Zhou
2008; Chan 2009; Wong 2010a; Wong 2010b), but with individual
variations depending on symptom complex of each patient in two
trials (Yan 2007; Wong 2008). In one trial (Allam 2008), acupuncture
was applied with the medical acupuncture (scalp acupuncture)
paradigm while the remaining nine trials were based on the TCM
paradigm.

Duration of treatment ranged from four weeks to nine months. It
was uniformly applied to all patients in eight trials (Wong 2002;
Wang 2007; Wong 2007; Allam 2008; Wong 2008; Chan 2009; Wong
2010a; Wong 2010b) and variable and individualized in two trials
(Yan 2007; Zhou 2008). Duration of follow-up was variable and
ended soon after treatment was completed in all trials.

Comparisons

No study compared either needle acupuncture or acupressure
versus no treatment. No study compared either needle
acupuncture or acupressure versus sham acupuncture
(without conventional treatment). Two studies compared
needle acupuncture plus conventional treatment versus sham
acupuncture plus conventional treatment (Wong 2010a; Wong
2010b). Six studies compared needle acupuncture plus
conventional treatment versus conventional treatment alone
(Allam 2008; Wong 2002; Wang 2007; Wong 2007; Yan 2007,
Wong 2008). Two studies compared acupressure plus conventional
treatment versus conventional treatment alone (Chan 2009; Zhou
2008). The conventional therapy was standardized in only four trials
(Wang 2007; Yan 2007; Allam 2008; Zhou 2008). For the remaining
six trials, the child's usual individualized therapy was continued
throughout the trial period (Wong 2002; Wong 2007; Wong 2008;
Chan 2009; Wong 2010a; Wong 2010b).
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Outcome Measures of Disability Inventory (PEDI) in one trial (Wong 2010b), and the

Core features of ASD

Six trials used validated instruments to assess treatment outcomes
for different clinical aspects of ASD. Autistic features were assessed
by the Ritvo-Freeman Real Life Scale (RFRLRS) in four trials (Wong
2002; Wong 2008; Wong 2010a; Wong 2010b); the Aberrant Behavior
Checklist (ABC) in two trials (Wong 2008; Wong 2010b); the Autism
Treatment Evaluation Checklist (ATEC) in two trials (Wong 2007;
Wong 2008); the Autism Diagnostic Observation Scale (ADOS) in
one trial (Wong 2008); the Autism Behavior Checklist and Social
Adaptive Behavior Scale (SABS) in one trial (Wang 2007). One trial
also used non-validated parental report of autistic features as one
of the clinical outcome measures (Wong 2010b).

Communication and linguistic ability

Communication and linguistic ability was assessed by the Reynell
Developmental Language Scale (RLDS) in three trials (Wong 2007;
Wong 2010a; Wong 2010b); the Symbolic Play Test (SPT) in three
trials (Wong 2007; Wong 2008; Wong 2010a); the Arabic Language
Test (ALT) in one trial (Allam 2008); the Peabody Picture Vocabulary
Test (PPVT) in one trial (Wang 2007), and the China Rehabilitation
Research Center (CRRC) sign-significance relations scale in one trial
(zZhou 2008).

Cognitive functioning

Cognitive function and overall development was assessed by
the Griffith Mental Developmental Scale (GMDS) in one trial
(Wong 2010a); the Leiter International Performance Scale-Revised
(Leiter-R) in one trial (Wong 2010b), and the Chinese version of
Psychoeducational Profile (CPEP) in one trial (Yan 2007).

Global functioning

Global functioning was evaluated by the Functional Independence
Measure for children (WeeFIM) in five trials (Wong 2002; Wong 2007;
Wong 2008; Wong 2010a; Wong 2010b); the Pediatric Evaluation

Clinical Global Impression Scale (CGIS) in four trials (Wong 2002;
Wong 2007; Wong 2008; Wong 2010b). One trial used parent's rating
questionnaires, which had not been previously validated, as the
sole clinical outcome measure (Chan 2009). One trial reported non-
standardised basic developmental assessment results as one of the
outcomes (Zhou 2008).

Adverse effects

Five trials specifically monitored adverse effects of acupuncture
(Wong 2002; Wong 2007; Wong 2008; Wong 2010a; Wong 2010b).

Additional outcomes

In addition, Parental Stress Index (PSI) was reported in one trial
(Wong 2002). Positron emission tomography (PET) parameters
were used to investigate the changes of cerebral 18F-fluoro-
deoxyglucose (FDG) metabolism in one trial (Wong 2007) and
quantitative electroencephalogram (EEG) parameters were used
to investigate physiological changes of cerebral cortex in one trial
(Chan 2009).

Excluded studies

We excluded seven trials after studying full texts of the papers.
Five studies were non-randomized trials (Ma 2006; Yuan 2007; Wu
2008; Yuan 2009a; Yuan 2009b). We excluded Zhang 2005 and Liu
2008 because they compared acupuncture with other treatments
and did not employ a placebo, sham or no treatment control
group. The reasons for exclusion of these trials are detailed in the
Characteristics of excluded studies table. One trial was published
in four records (Zhang 2005). Another trial was published in two
papers (Liu 2008) and a third trial was published in three papers
(Yuan 2009b).

Risk of bias in included studies

The distribution of risk of bias in different aspects of the included
studies is shown in Figure 1 and Figure 2.

Figure 1. Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages

across all included studies.
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Figure 2. Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Allocation

Among the 10 included RCTs, two were quasi-randomized clinical
trials where allocation was based on sequence of clinic attendance
(Wang 2007; Yan 2007) and hence these were judged as being at

high risk of bias. The randomization method was not described in
two trials (Zhou 2008; Chan 2009) and in one trial (Wong 2008), the
randomization sequence was generated by block randomization
and it was unclear whether concealment of randomization was
adequate or not. The sequence generation and concealment of
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randomization appeared adequate for the remaining five trials
(Wong 2002; Wong 2007; Allam 2008; Wong 2010a; Wong 2010b).

Blinding

One trial explicitly stated that no blinding of therapists or outcome
assessors or participants was performed (Chan 2009). Three trials
did not report on blinding (Wang 2007; Yan 2007; Zhou 2008) and
it was highly likely that therapists and outcome assessors and
participants were not blinded as there was no placebo or sham
treatment and acupuncture is a salient procedure that is difficult
to blind if no specific effort is made. The outcome assessors were
blinded to group allocation in the remaining six trials (Wong 2002;
Wong 2007; Allam 2008; Wong 2008; Wong 2010a; Wong 2010b).
Although the acupuncture therapists were not blinded in these
trials, this was unlikely to cause bias as the acupuncturists were
not involved in the care of the participants otherwise and they
were not involved in outcome assessment. Parents of participants
were blinded in three trials (Wong 2007; Wong 2010a; Wong 2010b)
and participants were also blinded in two trials with sham control
treatment (Wong 2010a; Wong 2010b). Although participants were
not blinded in other trials, this was unlikely to cause bias as children
with ASD might not fully comprehend the treatment or the trial
itself.

Incomplete outcome data

Outcome data were complete in six trials (Wong 2002; Yan 2007;
Allam 2008; Zhou 2008; Chan 2009; Wong 2010a). Dropouts with
incomplete data occurred in three trials (Wong 2007; Wong 2008;
Wong 2010b). Most dropouts were fully accounted for and the
reasons given were probably unrelated to treatment assigned. The
proportion of missing data was less than 30% in all these trials
(Wong 2007; Wong 2008; Wong 2010b). Dropouts were excluded
without report of number or reason in one trial (Wang 2007).

Selective reporting

All specified outcomes appear to have been reported in all trials.

Other potential sources of bias

The conventional treatment that participants received was not
standardized in six trials ( Wong 2002; Wong 2007; Wong 2008;
Chan2009; Wong 2010a; Wong 2010b) and this might introduce bias
as different conventional treatments combined with acupuncture
might have different effects. In addition, the acupoints used were
variable in one trial (Yan 2007), which might have differential
effects and cause bias. Other sources of bias included the
electrical stimulation frequency being dependent on syndrome
differentiation accordingto the TCM theoryin onetrial (Wong2008);
treatment duration varying among participants in two trials (Yan
2007; Zhou 2008), and treatment groups being different at baseline
inonetrial (Yan 2007). The comparability of the treatment groups at
baseline was also questionable in another trial because no baseline
characteristics were reported (Allam 2008).

Effects of interventions

For the meta-analysis on the effects of intervention, we will report
only the results of the fixed-effect model if there is no significant
heterogeneity. If thereis significant heterogeneity, we report results
of both the fixed-effect and the random-effects models.

Needle acupuncture plus conventional treatment versus sham
acupuncture plus conventional treatment

Two trials reported this comparison (Wong 2010a; Wong 2010b).

Primary outcome
Core features of ASD

Both trials reported Ritvo-Freeman Real Life Rating Scale (RFRLRS)
(Wong 2010a; Wong 2010b). When their results were combined,
there was no significant difference between the intervention and
the control groups on total score (MD 0.09; 95% CI -0.03 to 0.21,
two trials, 105 participants) or any domain score (sensory motor:
MD 0.02, 95% Cl -0.13 to 0.17; social: MD 0.09, 95% CI -0.09 to 0.26;
sensory response: MD 0.04, 95% Cl -0.12 to 0.21; affectual: MD 0.14,
95% Cl -0.07 to 0.34; language: MD 0.11, 95% Cl -0.02 to 0.24; two
trials, 105 participants) (Analysis 1.1; Figure 3).
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Figure 3. Forest plot of comparison 1: Needle acupuncture plus conventional treatment versus sham acupuncture
plus conventional treatment; analysis 1.1 - Improvement in Ritvo-Freeman Real Life Rating Scale (RFRLRS).

One trial reported on the Aberrant Behavior Checklist (ABC),
with the results showing no significant difference between
the intervention and the control groups in any domain score
(irritability: MD 1.00, 95% Cl -2.16 to 4.16; lethargy: MD 0.63,
95% CI -2.78 to 4.04; stereotypy: MD 0.64, 95% CI -1.26 to 2.54;
hyperactivity: MD 1.1, 95% CI -2.25 to 4.45; inappropriate speech:
MD 0.05, 95% CI -1.00 to 1.10; one trial, 55 participants) (Analysis

1.2).
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Heterogeneity: Chi®=0.02, df=1 (F=0.88), F=0%
Testfor overall effect Z=1.64 (F=0.10)

Testfor subagroup differences: Chi=1.23, df=5(FP=094) F=0%

Secondary outcomes

Favwours cantral
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Communication and linguistic ability

Both trials reported Reynell Language Developmental Scale (RDLS)
(Wong 2010a; Wong 2010b). When their results were combined,
the improvement in comprehension age was significantly higher
in the intervention group than in the control group (MD 0.14; 95%
C10.02 to 0.25, P = 0.02; two trials, 105 participants) (Analysis 1.3).
However, there was no significant difference in the expression age
between the two groups (MD 0.05, 95% Cl -0.10 to 0.20; two trials,
105 participants). There is no statistically significant heterogeneity
in this outcome between the trials. One trial (Wong 2010a) reported
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results of Symbolic Play Test (SPT) and there was no significant
difference between the two groups (total score: MD 2.20, 95% ClI
-0.35 t0 4.75; language age: MD 2.36, 95% Cl -0.59 to 5.31; one trial,
50 participants) (Analysis 1.4).

Cognitive function

One trial (Wong 2010a) reported results of Griffiths Mental
Developmental Scale (GMDS) and there was no significant
difference between the intervention and the control groups in any
of the domain scores (general quotient: MD 3.46, 95% Cl -2.00 to
8.92; mental age: MD 2.54, 95% Cl -0.67 to 5.75; locomotor: MD
-1.20,95% Cl -4.45 to 2.05; personal-social: MD 3.36, 95% CI -0.08 to
6.80; hearing and speech: MD 1.33, 95% Cl -3.39 to 6.05; eye hand
coordination: MD 1.08, 95% CI -3.88 to 6.04; performance: MD 4.92,
95% Cl -1.69 to 11.53; practical reasoning: MD 5.92, 95% CI -4.02 to
15.86; one trial, 50 participants) (Analysis 1.5).

Another trial (Wong 2010b) reported results of Leiter International
Performance Scale-Revised (Leiter-R) and there was no significant
difference between the intervention and the control groups in any
of the domain scores (visualization and reasoning full 1Q: MD 1.26,
95% Cl -4.29 to 6.81; attention and memory composite score: MD
-0.31, 95% Cl -4.73 to 4.11; visualization and reasoning growth
composite score: MD 5.73, 95% Cl -3.99 to 15.45; attention and
memory growth composite score: MD -0.21, 95% CI -8.99 to 8.57;
one trial, 55 participants) (Analysis 1.6).

Global functioning

Both trials reported Functional Independent Measure of children
(WeeFIM) as a measure of global functioning (Wong 2010a; Wong
2010b). When their results were combined, the intervention group
showed greater improvement in total score (fixed-effect model, MD
3.31; 95% Cl 1.40 to 5.22, P = 0.0007; two trials, 105 participants)
and self-care domain score (fixed-effect model, MD 2.15; 95% CI
0.82 to 3.49, P = 0.002; 2 trials, 105 participants) and cognition
(fixed-effect model, MD 0.70; 95% Cl 0.09 to 1.30, P = 0.02; 2 trials,
105 participants) compared to the control group (Analysis 1.7).
However, there was significant statistical heterogeneity between
the two trials in total score and self-care score, and the difference
between the two groups in these scores were not statistically
significant using the random-effects model (total score: MD 3.08,
95% CI -0.61 to 6.71; self-care: MD 2.10, 95% CI -0.69 to 4.88; two
trials, 105 participants).

One trial (Wong 2010b) also reported results of Pediatric Evaluation
of Disability Inventory (PEDI) and there was significantly greater
improvement in self-care (caregiver assistance scale: MD 1.97; 95%
Cl 0.02 to 3.92, P = 0.05; one trial, 55 participants) and social
function (caregiver assistance scale: MD 3.91, 95% Cl 2.20 to 5.62,
P < 0.00001; one trial, 55 participants) in the intervention group
compared to the control group (Analysis 1.8). In addition, the same
trial (Wong 2010b) reported results of Clinical Global Impression
Scale (CGIS) and there were significantly more patients in the
intervention group who experienced more than or equal to 25%
improvement compared to the control group (RR 1.50; 95% CI 1.07
to 2.11, P = 0.02; one trial, 55 participants) (Analysis 1.9).

Quality of life

Neither trial reported this outcome.

Adverse effects

One trial reported initial crying for fear and possible pain occurring
in the first few sessions (Wong 2010a). No information was
available on the number of participants who experienced these
adverse effects or whether there was any difference between the
intervention and the control groups. The other trial reported that
some participants experienced superficial bleeding or crying and
irritability during acupuncture (Wong 2010b).

Needle acupuncture plus conventional treatment versus
conventional treatment alone

Six trials reported this comparison (Allam 2008; Wong 2002; Wang
2007; Wong 2007; Yan 2007; Wong 2008).

Primary outcome
Core features of ASD

Two trials reported Ritvo-Reeman Real Life Rating Scale (RFRLRS)
(Wong 2002; Wong 2008). When their results were combined, there
was no significant difference between the intervention and the
control groups in total score (MD 0.09; 95% CI -0.03 to 0.21; 2 trials,
65 participants) or any domain score (sensory motor: MD 0.10, 95%
Cl -0.14 to 0.33; social: MD -0.09, 95% CI -0.28 to 0.11; affectual:
MD 0.09, 95% CI -0.16 to 0.33; sensory response: MD 0.07, 95% Cl
-0.11 to 0.25; language: MD 0.12, 95% CI -0.04 to 0.29; two trials, 65
participants) (Analysis 2.1; Figure 4).
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Figure 4. Forest plot of comparison 2: Needle acupuncture plus conventional treatment versus conventional
treatment alone; analysis 2.1 - Improvement in Ritvo-Reeman Real Life Rating Scale (RFRLRS).

Mean Difference
IV, Fixed, 95% CI

Treatment Control Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI
2.1.1 Improvement in total score
Wong 2002 01527 01923 15 -0.022 0.2624 14 854.7% 017 [0.01,0.34]
Wang 2008 0143 0,311 18 01486 0.252 18  453% -0.01 [0.20,0.17]
Subtotal (95% CI) 33 32 100.0% 0.09[-0.03, 0.21]
Heterogeneity: Chi®= 216, df =1 {P=014); F=54%
Testfor averall effect Z=1.41 (P =016
2.1.2 Improvement in sensory motor score
Wong 2002 0.2487 05079 15 0.09533 0.2941 14 B3.2% 0.15[F0.14,0.49]
Wang 2008 0182 0.4589 18 n.1az 0.68 18  36.8% 0.00[0.38, 0.39]
Subtotal (95% CI) 33 33 100.0% 0.10[-0.14, 0.33]
Heterogeneity: Chi®=0.38, df =1 {P=054); F=0%
Testfor overall effect Z=080(F=0.42)
2.1.3 Improvement in social score
Wang 2002 002867 03437 15 017 0.3871 18 52.3% -0.14[F0.41,0.12]
Wiang 2008 0.061 0486 18 noay 0341 18 47.7% -0.03[0.30,0.29]
Subtotal (95% CI) 33 33 100.0% -0.09[-0.28,0.11]
Heterogeneity: Chi®=0.34, df =1 {P = 0.486); F=0%
Testfor overall effect Z=088 (P =0.28)
2.1.4 Improvement in affectual score
Wang 2002 03727 0191 15 01z nr2 18 43.7% 0.25[F012, 0.62]
Wong 2008 0,222 0489 18 0261 05158 18 56.3% -0.04 [0.37, 0.29]
Subtotal (95% CI) 33 33 100.0% 0.09[-0.16, 0.33]
Heterogeneity: Chi®=1.33,df=1 (P=025), F=25%
Testfor averall effect Z2=070(F = 0.48)
2.1.5 Improvement in sensory response score
Wiong 2002 01587 0.281 15 -0026 0.358 18 48.2% 018 [0.05, 0.41]
Wong 2008 014 0.325 18 0245 0.5048 18 40.8% -010[F0.37,0.19]
Subtotal (95% CI) 33 33 100.0% 0.07 [-0.11, 0.25]
Heterogeneity: Chi®=2.28,df =1 (P=013), F=56%
Testfor averall effect Z=0.77 (P =0.44)
2.1.6 Improvement in language score
Wong 2002 008667 0.3021 15 -0.06667 0.3754 18 47.0% 0.15[0.08, 0.40]
Wang 2008 01 034 18 0003 0.361 18 53.0% O010F0.13, 033
Subtotal (95% CI) 33 33 100.0% 0.12[-0.04,0.29]

Heterogeneity, ChifF=011,df =1 {P=074), F=0%
Testfor overall effect 7=1 45 (F =0.14)

Testfor subgroup differences: Chi®= 310, df= 4 (P = 0.68), F= 0%

Two trials reported Autism Treatment Evaluation Checklist (ATEC)
(Wong 2007; Wong 2008). The pooled results showed no significant
difference between the intervention and the control groups in total
score (MD 6.28; 95% CI -0.15 to 13.61; two trials, 57 participants)
or any domain score (communication and speech: MD 1.43, 95%
Cl -0.21 to 3.07; sociability: MD 1.82, 95% Cl -1.39 to 5.03; sensory
and cognitive awareness: MD 2.48, 95% Cl -0.04 to 5.00; physical
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health and behavior: MD 0.49, 95% CI -1.95 to 2.93; two trials,
57 participants) (Analysis 2.2; Figure 5). As a sensitivity analysis
excluding Wong 2008 because of its high risk of bias, the result of the
remaining study (Wong 2007) indicated that the intervention group
had greater Improvement in communication and speech score (MD
2.84;95% CI1 0.61 to 5.07, P = 0.01; one trial, 21 participants)
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Figure 5. Forest plot of comparison 2: Needle acupuncture plus conventional treatment versus conventional
treatment alone; analysis 2.2 - Improvement in Autism Treatment Evaluation Checklist (ATEC).

Treatment Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
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2.2.3 Improvement in sociability
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Testfor overall effect Z=111 F=0.27)
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Testfor subgroup diferences: Chif=2.90, df=4 (P=058), F=0%

One trial reported Aberrant Behavior Cheklist (ABC) (Wong 2008)
and found no significant difference between the intervention and
the control groups in total score (MD 6.06; 95% Cl -7.05 to 19.16;
one trial, 36 participants) or any domain score (irritability: MD
2.78,95% CI -1.42 to 6.98; lethargy: MD 1.61, 95% Cl -2.79 to 6.01;
stereotypy: MD 0.86, 95% CI -1.06 to 2.79; hyperactivity: MD 0.47,
95% CI -5.33 to 4.38; inappropriate speech: MD 1.28, 95% Cl -0.12
to 2.68; one trial, 36 participants) (Analysis 2.3). The same trial also
found no significant difference in Autism Diagnostic Observation
Scale (ADOS) between the intervention and the control groups
(communication: MD -0.33, 95% CI -1.44 to 0.77; social interaction:
MD 0.00, 95% CI -1.44 to 1.44; one trial, 36 participants) (Analysis
2.4),

One trial reported Autism Behavior Checklist (Wang 2007).
Significantly more patients in the intervention group showed
improvement compared to the control group (RR 1.53; 95% CI
1.09 to 2.16, P = 0.02; one trial, 60 participants) (Analysis 2.5). The
intervention group also showed significantly lower post-treatment
total score (indicating better outcomes) (MD -5.53; 95% Cl -10.76

A0 -5 0 & 10
Fawours cantrol  Favours treatment

to -0.31, P = 0.04; one trial, 60 participants) and scores in the
sensory domain (MD -2.23; 95% CI -4.08 to -0.39, P = 0.02; one
trial, 60 participants), physical domain (MD -1.87; 95% ClI -3.55 to
-0.19, P =0.03; one trial, 60 participants) and self-care domain (MD
-2.00; 95% Cl -3.57 to -0.44, P = 0.01; one trial, 60 participants)
compared to the control group (Analysis 2.6). The same trial (Wang
2007) also reported results of Social Adaptive Behavior Scale (SABS)
and significantly more patients in the intervention group showed
improvement compared to the control group (RR 3.33; 95% Cl 1.02
to 10.92, P = 0.05; one trial, 60 participants) (Analysis 2.7). The
intervention group also showed significantly greater improvement
in the SABS score compared to the control group (MD 2.95; 95%
Cl 0.47 to 5.43, P = 0.02; one trial, 60 participants) (Analysis 2.8).
However, this trial was excluded in sensitivity analysis because of
its high risk of bias.
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Secondary outcomes
Communication and linguistic ability

Two trials reported Symbolic Play Test (SPT) (Wong 2007; Wong
2008). The pooled results showed no significant difference between
the intervention and the control groups in the total score (MD 0.77,
95% C1-0.83102.37,two trials, 57 participants) (Analysis 2.9). One of
these 2 trials (Wong2007) also reported the language age and found
no difference between the intervention and the control groups (MD
1.88,95% CI -0.70 to 4.46, one trial, 21 participants) (Analysis 2.9).

One trial reported Reynell Language Developmental Scale (RLDS)
(Wong 2007) and found no significant difference between the
intervention and the control groups (comprehension age: MD 0.45,
95% Cl -0.17 to 1.07; comprehension score: MD 1.69, 95% CI -1.55
to 4.94; expression age: MD 0.57, 95% Cl -0.08 to 1.22; expression
score: MD 1.28, 95% CI -2.79 to 5.35; one trial, 21 participants)
(Analysis 2.10). One trial reported Arabic Language Test (ALT) (Allam
2008) and found no significant difference between the intervention
and the control groups in any of the domain scores (attention: MD
0.30, 95% Cl -0.40 to 1.00; receptive semantics: MD 2.4, 95% CI
-0.64 to 5.44; expressive semantics: MD -0.30, 95% Cl 3.28 to 2.68;
one trial, 20 participants) (Analysis 2.11). Another trial reported
Peabody Picture Vocabulary Test (PPVT) (Wang 2007) and found
no significant difference between the intervention and the control
groups (MD 5.37; 95% Cl -1.04 to 11.78; one trial, 60 participants)
(Analysis 2.12).

Cognitive function

Onetrial (Yan 2007) reported Chinese version of Psychoeducational
Profile (CPEP), which is a validated score of developmental and
cognitive function, with 100 points indicating age-appropriate
performance level. There were significantly more patients in the
intervention group who experienced improvement of more than
or equal to 16 points (RR 3.67; 95% CI 1.20 to 11.19, P = 0.02; one
trial, 40 participants) or eight points of improvement (RR 1.80; 95%
Cl 1.13 to 2.86, P = 0.01; one trial, 40 participants) compared to
the control group (Analysis 2.13). The intervention group showed
greater improvement in total score (MD 10.75, 95% Cl 3.82 to 17.68,
P = 0.002; one trial, 40 participants), and scores of imitation (MD
18.25,95% C1 10.18 to 26.32, P < 0.00001; one trial, 40 participants)
and speech (MD 19.15, 95% CI 6.78 to 31.52, P = 0.002; one trial,
40 participants) compared to the control group (Analysis 2.14).
However, this trial was excluded in sensitivity analysis because of
high risk of bias.

Global functioning

Three trials reported Functional Independence Measure of Children
(WeeFim) (Wong 2002; Wong 2007; Wong 2008). When their results
were combined, there was significantly greater improvement in
total score (fixed-effect model, MD 4.34; 95% Cl 2.79 to 5.89, P <
0.00001; three trials, 85 participants); self-care score (fixed-effect
model; MD 2.50; 95% Cl 0.48 to 4.52, P = 0.02; three trials, 85
participants) and cognition score (fixed-effect model, MD 3.92;
95% Cl 2.13 to 5.72, P < 0.00001; three trials, 85 participants) in
the intervention group compared to the control group (Analysis
2.15). However, there was significant statistical heterogeneity in
these outcomes between the three trials. Only the cognition score
remained significantly different between the two groups in the
random-effects model (MD 5.19; 95% C1 0.03 to 10.34, P =0.05; three
trials, 85 participants). In a sensitivity analysis, when two trials

with high risk of bias were removed (Wong 2002; Wong 2008), the
remaining trial (Wong 2007) revealed that the intervention group
had greater Improvement in total score (MD 4.09; 95% Cl 2.15 to
6.03, P < 0.0001; one trial, 21 participants), self-care score (MD
4.10; 95% Cl 0.67 to 7.52, P = 0.02; one trial, 21 participants), and
cognition score (MD 8.38; 95% Cl 4.41 to 12.35, P <0.0001; one trial,
21 participants) (Analysis 2.16).

One trial reported Clinical Global Impression Scale (CGIS) (Wong
2008) and found that the intervention group had significantly lower
CGIS score (indicating a better outcome) compared to the control
group (MD -0.61; 95% Cl -1.05 to -0.17, P = 0.006; one trial, 36
participants) (Analysis 2.17). Another trial (Wong 2002) reported
that repetitive behavior was significantly better in the intervention
group compared to the control group (MD -0.80; 95% CI -1.30 to
-0.30, P = 0.002; 1 trial, 30 participants) (Analysis 2.17). A third
trial (Wong 2007) showed that significantly more patients in the
intervention group showed better CGIS compared to the control
group (RR 3.85; 95% CI 1.31 to 11.31, P = 0.01; one trial, 21
participants) (Analysis 2.18). In a sensitivity analysis, the first two
trials were excluded (Wong 2002; Wong 2008) because of high risk
of bias.

Quality of life

None of the six trials reported this outcome.

Adverse effects

Threetrials did not report any adverse effects (Wang 2007; Yan 2007,
Allam 2008). Two trials reported initial crying for fear and possible
pain occurring in the first few sessions of acupuncture (Wong 2002;
Wong 2007). However, most children adapted easily and tolerated
the technique well. There was no information on the number of
participants who experienced these adverse effects or whether
there was difference between the intervention and the control
groups. One trial reported worsening of sleeping pattern (sleeping
late at night, usually during holidays) in one participant in the
intervention group (Wong 2008). Another child in the intervention
group showed worsening of hyperactivity and ritualistic behavior,
but at the same time he had improvement in expressive language
and meaningful vocalization. The parents thought that the negative
changes were minor and did not affect the child's functioning.

Acupressure plus conventional treatment versus conventional
treatment alone

Two trials reported this comparison (Zhou 2008; Chan 2009).

Primary outcome
Core features of ASD

Neither trial reported on our primary outcome.

Secondary outcomes
Communication and linguistic ability

One trial reported China Rehabilitation Research Council (CRRC)
sign-significance relations scale (Zhou 2008) and found that the
intervention group had significantly more patients who achieved
a better score in the domain of communication attitude compared
to the control group (RR 1.64; 95% Cl 1.02 to 2.63, P = 0.04; 1 trial,
30 participants) (Analysis 3.1). However, there was no significant
differencein overallimprovement (MD 1.31;95% CI10.92 to 1.87; one

Acupuncture for autism spectrum disorders (ASD) (Review)

16

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

trial, 30 participants) or in other domains between the two groups.
This trial was at high risk of bias.

Cognitive function

One trial (Zhou 2008) reported basic developmental assessment
results. Significantly more patients in the intervention group
showed improvement in non-verbal comprehension (RR 1.64; 95%
Cl 1.02 to 2.63, P = 0.04; 1 trial, 30 participants) and matching
(RR 1.88; 95% Cl 1.09 to 3.21, P = 0.02; 1 trial, 30 participants)
compared to the control group (Analysis 3.2). However, there was
no significant difference in other developmental aspects between
the two groups. In a sensitivity analysis, this trial was excluded
because of high risk of bias.

Global functioning

One trial (Chan 2009) reported results of the Parents' Rating
Questionnaire that the intervention group had significantly greater
overall improvement (MD 0.56; 95% CI 0.15 to 0.97, P = 0.007; one
trial, 32 participants) and improvements in language (MD 0.78,
95% Cl 0.38 to 1.18, P=0.0001; one trial, 32 participants) and social
interaction (MD 0.65, 95% Cl 0.20 to 1.10, P=0.004; one trial, 32
participants) compared to the control group (Analysis 3.3). This trial
was at high risk of bias.

Quality of life

Neither trial reported on this outcome.

Adverse effects

The two trials did not report any adverse effects (Chan 2009; Zhou
2008).

DISCUSSION

Summary of main results

All the trials in the current review involved children only
and therefore the results are relevant to children only. Three
of ten included studies applied acupuncture to the tongue
only. This is a specialized technique that may not be readily
applicable to many societies where acupuncture is practised. We
found that acupuncture might result in improvement in some
outcomes in children with ASD. When needle acupuncture (by
manual or electrical stimulation) plus conventional treatment was
compared to sham acupuncture plus conventional treatment, the
intervention seemed to result in better language comprehension
(by RDLS, pooled result of two trials), cognition (by WeeFIM, pooled
result of two trials), self-care (by PEDI, single trial), social function
(by PEDI, single trial) and a higher likelihood of greater than or
equal to 25% improvement in global function (by CGIS, single trial).
Compared to conventional treatment alone, needle acupuncture
plus conventional treatment might result in overall improvement
in autistic features (by Autism Behavior Checklist and SABS, single
trials), speech (by CPEP, single trial), cognition (by CPEP in single
trial and by WeeFim in three trials), global functioning (by CGIS in
three trials), self-care (by Autism Behavior Checklist, single trial),
sensory functioning (by Autism Behavior Checklist, single trial),
imitation (by CPEP, single trial), repetitive behavior (by CGIS, single
trial), and physical health (by Autism Behavior Checklist, single
trial). Compared to conventional treatment alone, acupressure
plus conventional treatment might resultinimprovementin overall
global functioning (by parent's rating, single trial), communication

attitude (by CRRC sign-significance relations scale, single trial),
non-verbal communication and matching (by basic developmental
assessment, single trial), and language and social interaction (by
parent rating, single trial).

A majority of the favorable outcomes of acupuncture were
demonstrated by single trials only and few outcomes were
supported by a pooled result of more than one trial. Moreover,
most effect size estimates for the above significant outcomes
were not precise and had large confidence intervals, whether
they were based on single or multiple trials (i.e., two or three).
In addition, the results were not entirely consistent within and
across different studies as different scales measuring the same
attribute gave different results in the included studies. For some
outcomes measured on the same scales, there was significant
statistical heterogeneity and the combined effect estimate was
not statistically significant when the random-effects model was
used instead of the fixed-effect model. This indicated that the
significant result was not sufficiently robust to enable a firm
conclusion. In addition, a large number of comparisons were
made for different subscores in many different domains in many
different outcome scales, which would inflate the risk that certain
outcomes were significant just by chance, especially if there was
just borderline significance with the P value close to 0.05. Therefore,
some of the significant results listed above might represent false
positive results. When the results were scrutinized by precision of
estimates, consistency within and across different studies, absence
of significant heterogeneity and highly significant P value, none of
the above significant results impressed as showing a significantand
reliable beneficial effect from acupuncture.

Overall completeness and applicability of evidence

There were only 10 randomized controlled trials investigating the
use of acupuncture in people with ASD. They recruited small
numbers of participants (20 to 60), who were all children. None
of the trials provided calculation of sample size before initiation
of recruitment. As a result, the trials probably had insufficient
statistical power to detect significant differences between the
intervention and the control groups and are therefore prone to
false negative results. Since the trials were all heterogeneous with
respect to study design (presence or absence of sham control);
participants (different age groups with variable diagnostic criteria
and severity of ASD); acupuncture methods (needle acupuncture or
acupressure, manual or device or electrical stimulation, different
acupoints in different parts of the body); duration of treatment; co-
interventions (different types of conventional education program
or behavior therapy in different settings), and outcome measures
(variable tools measuring different aspects), only a few outcome
measuresin afew trials could be combined in meta-analyses, which
hopefully might have increased the statistical power. However, the
results were still quite heterogeneous and no robust conclusions
could be drawn. In addition, many of these significant results had
low precision and were not consistent within or across studies and
therefore no reliable conclusion about the efficacy of acupuncture
could be made.

Furthermore, existing RCTs were of short duration and short
follow-up. It is uncertain whether the possible short-term effects
of acupuncture could be maintained in the long term with or
without continuous acupuncture treatment. Since the behavioral
symptoms of ASD could vary day by day or evolve with the growth
and development of the child, a single assessment at the end of

Acupuncture for autism spectrum disorders (ASD) (Review)

17

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

treatment in all the included trials might not fully reflect the effect
of acupuncture.

On the other hand, adverse effects of pain and irritability were
common although major adverse effects were not reported in
the trials. There is no evidence that acupuncture might worsen
symptoms of ASD. However, rare adverse effects might not be
detected in trials with a small number of participants.

In conclusion, the existing evidence on the effectiveness of
acupuncture for treatment of ASD is far from complete. It remains
uncertain whether acupuncture is effective or not; which form of
acupuncture (needle acupuncture or acupressure) is more likely
to be effective; how acupuncture should be delivered (appropriate
acupoints, method of stimulation, frequency and duration of
therapy), and what types of ASD patients would most likely benefit.
However, acupuncture is unlikely to worsen ASD and adverse
effects are usually mild.

Quality of the evidence

The methodological quality of the included trials is variable
and none is considered to be free of significant bias. Important
potential biases in the included studies included problems in
sequence generation, which might be just quasi-randomization
instead of genuine randomization (Wang2007; Yan 2007). Allocation
concealment was absent or unclear in some trials (Wang 2007; Yan
2007; Wong 2008; Zhou 2008; Chan 2009). Blinding of outcome
assessors was not attempted or was unclear in several trials (Wang
2007; Yan 2007; Zhou 2008; Chan 2009). Many trials did not include
a placebo or sham control group and therefore the placebo effect
could not be excluded (Wong 2002; Wang 2007; Wong 2007; Yan
2007; Allam 2008; Wong 2008; Zhou 2008; Chan 2009). Baseline
characteristics might not be comparable in several trials (Yan
2007; Allam 2008), making comparisons of outcomes prone to
bias. Acupuncture methods used were not standardized within the
intervention or the control group in some trials (Yan 2007; Wong
2008; Zhou 2008), nor were different methods stratified within a
treatment group, making it difficult to draw conclusions about
effectiveness of a particular acupuncture protocol. In addition, the
conventional treatments used in some trials were not standardized
(Wong2002; Wong 2007; Wong 2008; Chan 2009; Wong 2010a; Wong
2010b) and might have enormous individual variations, which
would mask or bias the results.

Potential biases in the review process

We searched extensively in the international and Chinese literature.
Some studies that were not published in English or Chinese and
not reached by our search strategies might have been missed.
Publication bias was also possible.

Other review authors may have chosen to categorise the study
comparisons differently (see Methods:Types of interventions). Our
view is that although some of our comparisons are similar, there are
important differences. Because we cannot exclude the presence of
synergistic effect if acupuncture is used with certain medications
and it is possible that acupuncture is not effective when used
alone but is effective when used with medications, we chose
to separate comparisons 1 and 3, and comparisons 2 and 4. In
addition, although all comparisons are between acupuncture and
no acupuncture (i.e., all lie within the scope of current review),
a placebo effect might be prominent and hence comparisons

with placebo might be quite different from comparisons with no
treatment, which is why we chose to separate comparisons 1 and
2, and comparisons 3 and 4.

Other review authors may also have made different decisions
concerning how to combine the data. We considered carefully
whether we could combine results of different assessment tools for
the primary outcome of 'core features of ASD'. However, we thought
that the combined results might be misleading clinically as the
outcome measures (i.e., different assessment tools) were designed
to measure different behaviors, which are complex, and the tools
have different components and constructs. They are clinically very
heterogeneous and therefore we concluded that we should not
combine the different scales using standardized mean differences.

Agreements and disagreements with other studies or
reviews

As far as we know, this is the first systematic review of acupuncture
therapy for ASD. In 2009, there was a review (Rossignol 2009) for
novel and emerging treatments for ASD and it concluded that
acupuncture was considered a grade 'C' recommendation for ASD,
indicating that it was supported by at least one non-randomized
controlled trial or two case series studies. Although some RCTs were
published after that review, there is still no sufficient evidence to
support acupuncture for ASD at present.

AUTHORS' CONCLUSIONS

Implications for practice

There is no evidence within this review that any form of
acupunctureis effective in the treatment of ASD. We cannot rule out
that certain forms of acupuncture might ameliorate certain aspects
of ASD in some patients. However, it is not known what types
of patients will benefit from what types of acupuncture therapy.
Adverse effects are usually mild but severe adverse effects might
also occur rarely. Parents who intend to let their children with
ASD receive acupuncture need to be counseled adequately on the
uncertain benefits and potential risks.

Implications for research

Further high quality studies with larger sample sizes are needed.
Sample size should be calculated before participant recruitment
and adequate sample size should be obtained to increase power.
Therandomization method used should be rigorous and concealed.
Although blinding of the therapist applying acupuncture is difficult,
blinding of the parents, the other care providers and outcome
assessors should be attempted in order to minimise performance
and assessment biases. Since ASD is heterogeneous with other
associated problems, it is difficult to be certain about the efficacy
of therapies. Therefore, validated diagnostic tools and outcome
measures should be used and should ideally be administered
by assessors not involved in the usual care of the patients.
As acupuncture might be beneficial only for some but not all
autistic features, it is important to have detailed assessment of
different features of autism and different intellectual, behavioral
and functional domains. Sham or placebo control should be
used as far as possible to minimize placebo effect. If different
acupuncture protocols are involved because of variations in
severity, symptom complexity or disease categorization based on
TCM theories, it is important to recruit more patients and stratify
them for randomization, or restrict the trial to a homogeneous
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group of patients to evaluate a single acupuncture protocol, so
that effectiveness of a particular acupuncture method can be
ascertained. The conventional treatment that is to be combined
with acupuncture should be standardized as far as possible to
minimise confounding the acupuncture effect. Although it is almost
unavoidable to have individualized elements in all education or
behavioral programs, attempts should be made to recruit patients
in similar programs provided by a small number of educators or
therapists in the same setting to minimise variations. Since ASD is a
lifelong disorder with symptom fluctuations or evolution with time,
a longer follow-up period with serial measurements of outcomes

is also important to determine the genuine efficacy of acupuncture
and its long-term effects. RCTs should also be performed in adults
with ASD.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Allam 2008

Methods

Design: parallel groups

Randomization method: according to randomization tables

Method of allocation concealment: group assignment in sealed envelope
Blinding: outcome assessor (language therapist) was blinded

Stratification: not used

Participants

Inclusion criteria: age 4-7 years and fulfilled DSM-IV and ADI-R criteria and CARS score >=30
Exclusion criteria: no

Number of participants (intervention:control): 10:10

Number of males (intervention:control): 7:5

Age: overall mean 5.5 years (SD 1.22 years), range 4-7 years

Specific diagnosis/diagnostic subtypes: information not available

Comorbidities: information not available

Duration of autism: information not available

Previous treatment: information not available

Interventions

Intervention group: scalp acupuncture + language therapy

Scalp acupuncture at 8 acupoints: Du 20, 26, GV 17, 3 temple needles, and Yamamoto YNSA 2 points:
cerebrum and aphasia points.

Needles (0.3 x 30mm, disposable, single-use stainless steel) were inserted to a depth of 1/2to 1 cm un-
til gi was achieved. Rapid manual stimulation was applied upon insertion and removal of needles. Nee-
dles were retained in place for 20 minutes each session, twice weekly for 2 months followed by a peri-
od of 2 weeks' rest. This cycle was repeated through the 9 months (total number of 50 acupuncture ses-
sions)

Language therapy was individualized and aimed at improving attention, receptive and verbal abilities

Control group: language therapy alone (same as intervention group)

Outcomes Arabic Language Test
Notes No dropouts
Duration of follow-up: 9 months
Acupuncture paradigm: medical acupuncture paradigm, scalp acupuncture
Training or qualification of acupuncture therapist: not reported
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Sequence generation according to randomization tables
tion (selection bias)
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Allam 2008 (continued)

Allocation concealment Low risk Group assignment in sealed envelope

(selection bias)

Blinding (performance Low risk Outcome assessor was blinded. Although acupuncture therapist was likely not

bias and detection bias) blinded, he was not involved in the care of participants otherwise or in out-

All outcomes come assessment. Therefore this is unlikely to introduce bias. Unblinding of
autistic children is also considered unlikely to introduce bias

Incomplete outcome data  Low risk Outcome data were complete

(attrition bias)

All outcomes

Selective reporting (re- Low risk All outcomes were reported

porting bias)

Other bias Unclear risk Baseline characteristics were not described for treatment groups and it is un-
clear whether the intervention and the control group were comparable. No
placebo or sham control was used and hence there might be placebo effect

Chan 2009
Methods Design: parallel groups

Randomization method: information not available
Method of allocation concealment: information not available
Blinding: therapist and parents (outcome assessors) and patients were not blinded

Stratification: not used

Participants

Inclusion criteria: children with autism in special education centers in Hong Kong

Exclusion criteria: no

Number of participants (intervention:control): 16:16

Number of males (intervention:control): 13:13

Age: intervention group: mean 6.85 years (SD 1.76 years); control group: mean 6.89 years (SD 1.77 years)
Specific diagnosis/diagnostic subtypes: information not available

Comorbidities: information not available

Duration of autism: information not available

Previous treatment: information not available

Interventions

Intervention group: seven-star needle stimulation (acupressure) + conventional educational program

Stimulation was performed 5 days per week for 6 weeks (total 30 treatment sessions). During the ses-
sion, the therapist applied seven-star needle stimulation by tapping the skin quickly (approximately 20
times per 5 seconds) with the dermatoneural medical hammer. The stimulation was performed on the
2 sides on the child's back along the spine (about half an inch on each side) from the lumbar to the tho-
racic region, along the midline on the front side of the body, and also on the dorsal and posterior parts
of the head. Each stimulation site was tapped 3 times, with a distance of about 2cm between each tap

Control group: conventional educational program alone
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Chan 2009 (continued)

Outcomes Parent's rating questionnaire
Quantitative electroencephalogram
Notes Dropouts: none
Duration of follow-up: 6 weeks
Acupuncture paradigm: Traditional Chinese Medicine paradigm
Training or qualification of acupuncture therapist: not reported

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Sequence generation not described

tion (selection bias)

Allocation concealment Unclear risk Information not available

(selection bias)

Blinding (performance High risk Therapist and parents (outcome assessors) and patients were not blinded

bias and detection bias)

All outcomes

Incomplete outcome data  Low risk Outcome data were complete

(attrition bias)

All outcomes

Selective reporting (re- Low risk All outcomes were reported

porting bias)

Other bias High risk The assessment instrument (Parent's Rating Questionnaires) was specifically
designed for the current study. It has not been validated for use in assessment
of children with ASD. The conventional educational program was variable for
each patient and may introduce bias. No placebo or sham control was used
and hence there might be placebo effect

Wang 2007
Methods Design: parallel groups

Randomization method: according to sequence of clinic attendance

Method of allocation concealment: information not available

Blinding: not described

Stratification: not used

Participants

Inclusion criteria: age <12 years, ASD diagnosed by ICD-10 criteria or Chinese Classification and Diag-
nostic Criteria of Mental Disorders version 3 (CCMD-3), and could finish 2 courses of acupuncture

Exclusion criteria: child with schizophrenia, Asperger syndrome, Heller syndrome or Rett syndrome,
dropout during therapy, use of other intervention during therapy

Number of participants (intervention:control): 30:30
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Wang 2007 (Continued)

Number of males (intervention:control): 24:23

Age: intervention group: mean 5.14 years (SD 1.53 years); control group: mean 5.46 years (SD 1.68 years)
Specific diagnosis/diagnostic subtypes: information not available

Comorbidities: information not available

Duration of autism: intervention group: mean 2.40 years (SD 1.12 years); control group: mean 2.77 years
(SD 1.26 years)

Previous treatment: information not available

Interventions Intervention group: electroacupuncture + behavioral therapy

Electroacupuncture at GV20 (needles inserted backwards to a depth of 15-20mm), EX-HN1 (needles in-
serted at the direction of GV20 to a depth of 15-20mm), GV24, GB13, EX-HN3, GV17, GB19, PC6, speech
areas |, I, 11l on the head. Acupuncture needles used had diameter 0.3mm and length 40mm. Electrical
stimulation was given at 75Hz with cross-shaped copper cathode at GV20, EX-HN1 and anode at PC6,
using Life Message Apparatus (SMS-03). Electroacupuncture was applied once daily, 50 min/session, 5
sessions per week for 2 month course for 2 courses.

Behavioral therapy: one-to-one intensive systematic therapy to eliminate abnormal sensation and be-
havior, and develop simple skills, so that children can gradually improve social and language function-
ing. Behavioral therapy was given once daily, 60 minutes per session, 5 sessions per week for 2 month
course for 2 courses.

Control group: behavioral therapy alone (same as intervention group)

Outcomes Autism Behavior Checklist improvement
Autism Behavior Checklist scores
Peabody Picture Visual Test (PPVT)
Social Adaptive Behavior Scale (SABS) improvement

SABS score

Notes Dropouts were not reported.
Duration of follow-up: 4 months
Acupuncture paradigm: Traditional Chinese Medicine paradigm

Training or qualification of acupuncture therapist: not reported

Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  High risk Random group allocation according to sequence of clinic attendance

tion (selection bias)

Allocation concealment High risk Random group allocation according to sequence of clinic attendance. The al-
(selection bias) location is likely not concealed

Blinding (performance High risk No blinding was described. Since the intervention involves acupuncture, it is
bias and detection bias) highly likely that the treating physicians and patients were not blinded

All outcomes

Incomplete outcome data  Low risk Outcome data were complete but some dropouts might have been excluded
(attrition bias) from analyses
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All outcomes
Selective reporting (re- Low risk All outcomes were reported
porting bias)
Other bias High risk Patients who dropped out were excluded. The number of dropouts and rea-
sons were not reported. This might cause bias. No placebo or sham control
was used and hence there might be placebo effect
Wong 2002
Methods Design: parallel groups

Randomization method: computer random generation of group assignment for each patient
Method of allocation concealment: computerized allocation of groups

Blinding: outcome assessors were blinded to group allocation; therapist and parents and patients were
not blinded

Stratification: not used

Participants

Inclusion criteria: age 3-15 years, ASD diagnosed by DSM-IV and ADI-R, Childhood Autism Rating Scale
(CARS) score>30

Exclusion criteria: children with associated neurological disorders such as tuberous sclerosis, fragile X
syndrome and epilepsy

Number of participants (intervention:control): 15:15
Number of males (intervention:control): 15:14

Age: intervention group: mean 7.67 years (SD 2.82 years); control group: mean 6.67 years (SD 2.97
years).

Specific diagnosis/diagnostic subtypes: information not available
Comorbidities: information not available
Duration of autism: information not available

Previous treatment: information not available

Interventions

Intervention group: tongue acupuncture + conventional educational program

Tongue acupuncture: needle acupuncture was applied at 5 points on the tongue, using Hwato
acupuncture needles (made in China) with diameter 0.3 mm and length 40 mm. The child sat on the
mother's lap with the head tilted around 45 degrees upwards. Sterile gauze was used to pick up and
station the tongue with the examiner's left hand. The child was encouraged to open up his/her mouth,
which was the usual mouth posture of those with persistent drooling. Quick and accurate needle inser-
tion into 5 acupoints was performed with the examiner's right hand. The acupuncture procedure lasted
for <15 seconds/session, daily for 5 days/week for 8 weeks (total 40 sessions)

Control group: conventional educational program alone (same as intervention group)

Outcomes Ritvo-Freeman Real Life Rating Scale (RFRLRS)
Functional Independence Measure for children (WeeFIM)
Parental Stress Index (PSI)
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Wong 2002 (Continued)

Clinical Global Impression Scale (CGIS)

Side effects

Notes Dropouts: none.
Duration of follow-up: 8 weeks.
Acupuncture paradigm: Traditional Chinese Medicine paradigm
Training or qualification of acupuncture therapist: Bachelor degree in medicine and Chinese medicine,
professor of acupuncture in China, 20 years of experience in acupuncture

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Group allocation was done by random computerized assignment for each case

tion (selection bias)

Allocation concealment Low risk Group allocation was concealed because of random computerized group allo-

(selection bias) cation for each case

Blinding (performance High risk Outcome assessors for most outcomes were blinded. However, parents were

bias and detection bias) not blinded and they were involved in some outcome assessment which may

All outcomes potentially introduce bias

Incomplete outcome data  Low risk Outcome data were complete except for a small proportion of items (<30%) in

(attrition bias) the assessment instruments that were missing

All outcomes

Selective reporting (re- Low risk All outcomes were reported

porting bias)

Other bias Unclear risk Conventional educational and behavioral program was variable for each pa-
tient and may introduce bias. No placebo or sham control was used and hence
there might be placebo effect

Wong 2007
Methods Design: parallel groups

Randomization method: computer random generation of group assignment for each patient
Method of allocation concealment: computerized allocation of groups

Blinding: outcome assessors and parents were blinded to group allocation; therapist and patients were
not blinded.

Stratification: not used

Participants

Inclusion criteria: age 3-16 years, ASD diagnosed by DSM-IV and ADI-R, Childhood Autism Rating Scale
(CARS) score>30

Exclusion criteria: children with associated neurological disorders such as tuberous sclerosis, fragile X
syndrome and epilepsy.

Number of participants (intervention:control): 16:11
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Wong 2007 (Continued)

Number of males (intervention:control): 16:11

Age: intervention group: mean 10.17 years (SD 3.93 years); control group: mean 8.75 years (SD 4.62
years).

Specific diagnosis/diagnostic subtypes: information not available
Comorbidities: information not available
Duration of autism: information not available

Previous treatment: information not available

Interventions

Intervention group: tongue acupuncture + conventional educational and behavioral program

Tongue acupuncture: needle acupuncture was applied using Hwato acupuncture needles (made in Chi-
na) with diameter 0.3 mm and length 40 mm to 5 points on the tongue (Run Ze (1cm from the tongue
tip, needle inserted to 1cm deep obliquely), Guan Zhu (0.5cm from tongue tip, needle to 0.3cm deep
obliquely), Tian Men (center of tongue base, needle to 0.5-1cm deep perpendicularly), Di You (0.5 cm
from tongue base on both sides, needle to 0.5cm deep perpendicularly). The child sat on the mother's
lap with the head tilted around 45 degrees upwards. Sterile gauze was used to pick up and station the
tongue with the examiner's left hand. The child was encouraged to open up his/her mouth, which was
the usual mouth posture of those with persistent drooling. Quick and accurate needle insertion into 5
acupoints was performed with the examiner's right hand. The acupuncture procedure lasted for <15
seconds/session, daily for 5 days/week for 8 weeks (total 40 sessions).

Control group: conventional educational and behavioral program alone

Outcomes Autism Treatment Evaluation Checklist (ATEC)
Reynell Language Developmental Scale (RLDS)
Symbolic Play Test (SPT)
Functional Independence Measure for children (WeeFIM)
Clinical Global Impression Scale (CGIS)
Frequncy of patients with >=10% increase in cortical mean standardized uptake value maximum (SU-
Vmax) and standardized uptake value average (SUVavg) on positron emission tomography (PET)
Side effects
Notes Dropouts: Intervention group: 4 (3 due to technical reason (erroneous calibration of PET scanner), 1 re-
fused 2nd PET assessment); Control group: 2 (1 due to technical reason (erroneous calibration of PET
scanner), 1 refused 2nd PET assessment)
Duration of follow-up: 8 weeks
Acupuncture paradigm: Traditional Chinese Medicine paradigm
Training or qualification of acupuncture therapist: Bachelor degree in medicine and Chinese medicine,
professor of acupuncture in China, 20 years of experience in acupuncture
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Group allocation was done by random computerized assignment for each case
tion (selection bias)
Allocation concealment Low risk Group allocation was concealed because of random computerized group allo-

(selection bias)

cation for each case
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Blinding (performance Low risk Outcome assessors and parents were blinded. Although acupuncture therapist
bias and detection bias) was not blinded, he was not involved in the care of participants otherwise or in
All outcomes outcome assessment. Therefore this is unlikely to introduce bias. Unblinding

of autistic children is also considered unlikely to introduce bias

Incomplete outcome data  Low risk Incomplete data were all explained and unrelated to outcome. Missing data
(attrition bias) constituted <30% of outcome data and similar in both groups
All outcomes

Selective reporting (re- Low risk All outcomes were reported
porting bias)

Other bias Unclear risk Conventional educational and behavioral program was variable for each pa-
tient and may introduce bias. No placebo or sham control was used and hence
there might be placebo effect

Wong 2008

Methods Design: cross-over study
Randomization method: computer-generated block randomisation table
Method of allocation concealment: information not available
Blinding: outcome assessors were blinded to group allocation; therapist and parents and patients were
not blinded.
Stratification: by age and severity of autism (according to Childhood Autism Rating Scale (CARS) score)

Participants Inclusion criteria: age 3-12 years, ASD diagnosed by DSM-IV and ADI-R and ADOS
Exclusion criteria: children with epilepsy on antiepileptic drugs, or other neurological, psychiatric or
genetic disorders, or had experienced acupuncture in the past one year. Parents who are unable to fin-
ish the questionnaire assessments were also excluded
Number of participants (intervention:control): 18:18
Number of males (intervention:control): 17:17
Age: intervention group: mean 7.4 years (SD 2.215 years); control group: mean 7.62 years (SD 2.367
years).
Specific diagnosis/diagnostic subtypes: information not available
Comorbidities: information not available
Duration of autism: information not available
Previous treatment: information not available

Interventions Intervention group: electroacupuncture + conventional education program
Electroacupuncture: 5 acupoints were stimulated (GV20, EX-HN3, bilateral HT7, bilateral SP6, and bilat-
eral auricular brain points). Hwato sterile disposable single use acupuncture needles were used. Nee-
dles used for body acupuncture measured 0.25mm in diameter and 25mm in length, while that used
for auricular acupuncture measured 0.25mm in diameter and 13mm in length. Needles were inserted
transversely for 13-25mm at GV20 and EX-HN3, perpendicularly for 13-25mm at HT7 and SP6, and per-
pendicularly for 5-10mm at auricular points. The same acupuncturist provided acupuncture for all par-
ticipants. The "De Qi" sensation was elicited as far as possible. The Hwato SDZ-Il electronic acupunc-
ture treatment instrument was used for electrical stimulation. Continuous wave form was applied at
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Wong 2008 (Continued)

amplitude tolerable to participants. The treatment provided was based on syndrome differentiation
according to Traditional Chinese Medicine theory. Participants with deficiency syndrome, deficien-
cy-excess complex syndrome, and excess syndrome received electronic stimulation at frequencies of
25Hz, 50Hz, and 75 Hz respectively. The acupoints were stimulated for 30 minutes/session, daily for 3
days/week for 8 weeks (total 24 sessions)

Control group: conventional education program alone

4 weeks after treatment, participants in intervention group received no electroacupuncture and partic-
ipants in control group received 8 weeks of electroacupuncture

Outcomes Aberrant Behavioral Checklist (ABC)
Autism Treatment Evaluation Checklist (ATEC)
Ritvo-Freeman Real Life Rating Scale (RFRLRS)
Autism Diagnostic Observation Scale (ADOS)
Functional Independence Measure for children (WeeFIM)
Symbolic Play Test (SPT)
Clinical Global Impression Scale (CGIS)
Side effects
Notes Dropouts: Intervention group: 4 (1 unable to attend acupuncture sessions according to the allotted
time slots, 1 withdrew after the 1st acupuncture session because parents found it too inconvenient
to travel to the acupuncture clinic, both attended end-of treatment assessment; 2 lost to follow-up
with unknown reasons and did not undergo final assessment); Control group: 2 (1 unable to attend
acupuncture sessions according to the allotted time slots after cross over but attended final assess-
ment, 1 lost to follow-up with unknown reason and did not undergo final assessment)
Duration of follow up: 20 weeks
Acupuncture paradigm: Traditional Chinese Medicine paradigm
Training or qualification of acupuncture therapist: PhD, professor of acupuncture in China, registered
Chinese Medicine practitioner in Hong Kong, 20 years of experience in acupuncture
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Allocation sequence is generated by computer block randomization
tion (selection bias)
Allocation concealment Unclear risk No information is available
(selection bias)
Blinding (performance High risk Outcome assessors for most outcomes were blinded. However, parents were
bias and detection bias) not blinded and they were involved in some outcome assessment which may
All outcomes potentially introduce bias
Incomplete outcome data  Low risk Incomplete data were mostly explained and unrelated to outcome. Missing da-
(attrition bias) ta constituted <30% of outcome data and similar in both groups
All outcomes
Selective reporting (re- Low risk All outcomes were reported
porting bias)
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Other bias Unclear risk Conventional education program was variable for each patient and may in-
troduce bias. Acupoints varied with syndromic diagnosis based on TCM theo-
ry and may introduce bias. No placebo or sham control was used and hence
there might be placebo effect

Wong 2010a

Methods Design: parallel groups
Randomization method: Computer random generation of group assignment for each patient
Method of allocation concealment: computerized allocation of groups
Blinding: outcome assessors and parents and patients were blinded to group allocation; therapist was
not blinded.
Stratification: not used

Participants Inclusion criteria: age 3-11 years, ASD diagnosed by DSM-IV and ADI-R, Childhood Autism Rating Scale
(CARS) score>30
Exclusion criteria: children with associated neurological disorders or epilepsy
Number of participants (Intervention:control): 25:25
Number of males (Intervention:control): 21:23
Age: intervention group: mean 6.23 years (SD 1.87 years); control group: mean 6 years (SD 1.99 years).
Specific diagnosis/diagnostic subtypes: information not available
Comorbidities: information not available
Duration of autism: information not available
Previous treatment: information not available

Interventions Intervention group: tongue acupuncture + conventional educational and behavioral program
Tongue acupuncture: needle acupuncture was applied using Hwato acupuncture needles (made in Chi-
na) with diameter 0.3 mm and length 40 mm to 5 points on the tongue (Run Ze (1cm from the tongue
tip, needle inserted to 1cm deep obliquely), Guan Zhu (0.5cm from tongue tip, needle to 0.3cm deep
obliquely), Tian Men (center of tongue base, needle to 0.5-1cm deep perpendicularly), Di You (0.5 cm
from tongue base on both sides, needle to 0.5cm deep perpendicularly)). The child sat on the mother's
lap with the head tilted around 45 degrees upwards. Sterile gauze was used to pick up and station the
tongue with the examiner's left hand. The child was encouraged to open up his/her mouth, which was
the usual mouth posture of those with persistent drooling. Quick and accurate needle insertion into 5
acupoints was performed with the examiner's right hand. The acupuncture procedure lasted for <15
seconds/session, daily for 5 days/week for 8 weeks (total 40 sessions)
Control group: sham acupuncture + conventional educational and behavioral program
Sham acupuncture: same procedure as tongue acupuncture in intervention group, except that the
rough end of the acupuncture needle was used to touch the 5 acupoints instead of puncturing by the
sharp end of the needle

Outcomes Griffiths Mental Developmental Scale (GMDS)
Ritvo-Freeman Real Life Rating Scale (RFRLRS)
Reynell Language Developmental Scale (RLDS)
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Wong 2010a (Continued)

Symbolic Play Test (SPT)

Functional Independence Measure for children (WeeFIM)

Side effects
Notes Dropouts: none
Duration of follow-up: 8 weeks
Acupuncture paradigm: Traditional Chinese Medicine paradigm
Training or qualification of acupuncture therapist: Bachelor degree in medicine and Chinese medicine,
professor of acupuncture in China, 20 years of experience in acupuncture
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Group allocation was done by random computerized assignment for each case
tion (selection bias)
Allocation concealment Low risk Group allocation was concealed because of random computerized group allo-
(selection bias) cation for each case
Blinding (performance Low risk Outcome assessors and parents and patients were blinded. Although acupunc-
bias and detection bias) ture therapist was not blinded, he was not involved in the care of participants
All outcomes otherwise or in outcome assessment. Therefore this is unlikely to introduce
bias
Incomplete outcome data  Low risk Outcome data were complete
(attrition bias)
All outcomes
Selective reporting (re- Low risk All outcomes were reported
porting bias)
Other bias Unclear risk Conventional educational and behavioral program was variable for each pa-
tient and may introduce bias
Wong 2010b
Methods Design: parallel groups

Randomization method: a computer generated randomisation numbers. Each child was randomly as-
signed by drawing an opaque envelop containing a randomisation number

Method of allocation concealment: computer generated randomisation number in an opaque envelop

Blinding: outcome assessors and parents and patients were blinded to group allocation; therapist was
not blinded.

Stratification: by age and severity of autism (according to Childhood Autism Rating Scale (CARS) score)

Participants

Inclusion criteria: age 3-18 years, ASD diagnosed by DSM-IV and ADI-R and ADOS

Exclusion criteria: children with epilepsy on antiepileptic drugs, or had experienced acupuncture in the
past 6 months
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Number of participants (Intervention:control): 31:28
Number of males (Intervention:control): 25:22

Age: intervention group: mean 9.17 years (SD 4.12 years); control group: mean 9.56 years (SD 4.22
years).

Specific diagnosis/diagnostic subtypes: information not available
Comorbidities: information not available
Duration of autism: information not available

Previous treatment: information not available

Interventions Intervention group: electroacupuncture + conventional interventional or educational program

Electroacupuncture: sterile disposable 0.3x4cm acupuncture needles (Hwato, made in China) were in-
serted into 8 acupoints (EX-HN1, EX-HN3, PC6, HT7, LR3, AT3, TF4, SP6). The treatment took place with
the child in either a supine or sitting position. A portable electroacupuncture machine (Model Hwato
SDZ-Il, Electronic Acupuncture Treatment Instrument, Suzhou Medical Appliance Factory, China) was
connected to the handles of the acupuncture needles to provide electrical stimulation for 30 minutes.
Spacing-density wave stimulation was applied. The acupoints were stimulated for 30 minutes/session,
daily for 3 days/week for 4 weeks (total 12 sessions).

Control group: sham electroacupuncture + conventional interventional or educational program

Sham acupuncture: needles were inserted into and maintained at superficial level at points 3-5mm
from the selected acupoints of the intervention group. Electrical stimulation was the same as in the in-
tervention group.

Outcomes Functional Independence Measure for children (WeeFIM)
Aberrant Behavioral Checklist (ABC)
Pediatric Evaluation of Disability Inventory (PEDI)
Leiter International Performance Scale-Revised (Leiter-R)
Ritvo-Freeman Real Life Rating Scale (RFRLRS)
Reynell Language Developmental Scale (RLDS)
Clinical Global Impression Scale (CGIS)
Parental report in 22 items

Side effects

Notes Dropouts: Intervention group: 1 (did not receive allocated intervention because of conflict between
acupuncture and own autism training program); Control group: 3 (2 due to conflict between acupunc-
ture and own autism training program, 1 due to non-compliance after 3 sessions)

Duration of follow-up: 4 weeks
Acupuncture paradigm: Traditional Chinese Medicine paradigm

Training or qualification of acupuncture therapist: PhD, professor of acupuncture in China, registered
Chinese Medicine practitioner in Hong Kong, 20 years of experience in acupuncture

Risk of bias
Bias Authors' judgement Support for judgement
Acupuncture for autism spectrum disorders (ASD) (Review) 36
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Wong 2010b (continued)

Random sequence genera-  Low risk Group allocation was done by computer generated randomization number
tion (selection bias)
Allocation concealment Low risk Group allocation was concealed by computer generated randomization num-

(selection bias)

ber in an opaque envelope

Blinding (performance
bias and detection bias)
All outcomes

Low risk Outcome assessors and parents and patients were blinded. Although acupunc-
ture therapist was not blinded, he was not involved in the care of participants
otherwise or in outcome assessment. Therefore this is unlikely to introduce

bias

Incomplete outcome data  Low risk Outcome data were complete as dropouts also attended assessments

(attrition bias)

All outcomes

Selective reporting (re- Low risk All outcomes were reported

porting bias)

Other bias Unclear risk Conventional interventional or educational program was variable for each pa-
tient and may introduce bias

Yan 2007
Methods Design: parallel groups

Randomization method: according to sequence of clinic attendance
Method of allocation concealment: not described
Blinding: not described

Stratification: not used

Participants

Inclusion criteria: children with ASD diagnosed by Aberrant Behavioral Checklist (ABC) and Childhood
Autism Rating Scale (CARS) and Peabody Picture Vocabulary Test (PPVT)

Exclusion criteria: no

Number of participants (Intervention:control): 20:20

Number of males (Intervention:control): 19:19

Age: intervention group: mean 5.51 years (SD 1.73 years); control group: mean 4.55 years (SD 1.3 years).
Specific diagnosis/diagnostic subtypes: information not available

Comorbidities: information not available

Duration of autism: information not available

Previous treatment: information not available

Interventions

Intervention group: acupuncture + applied behavior analysis (ABA) training + sensory integration train-
ing + educational program

Acupuncture: needles were inserted to the following main acupoints: GV24, GV20, EX-HN1, GV17, GV18,
PC6, HT7, PC8, ST36, KI7, KI3, speech area 2 and 3, sensory area, psychosensory area, visual area, au-
ricular area, and frontal 5 points. Patients with hyperactivity were treated additionally at SI3, SJ6,

LU7, LU3, ST42, and BL58. Patients with restricted activity and echolalia were treated additionally at
ST40 and LU3. Patients with hoarse or low voice were treated additionally at LU10, KD6, Ren 23, and

Acupuncture for autism spectrum disorders (ASD) (Review) 37
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Yan 2007 (Continued)

GV15. Patients with insomnia were treated additionally at KD6 and BL62. Needles were left for 25 min-
utes/session, daily for 5 days/week for 6-weekly courses for total 2-3 courses.

Control group: applied behavior analysis (ABA) training + sensory integration training + educational
program

Outcomes Chinese version of Psychoeducational Profile (CPEP)

Frequency of improvement in CPEP

Notes Dropouts: none
Duration of follow-up: 18 weeks
Acupuncture paradigm: Traditional Chinese Medicine paradigm

Training or qualification of acupuncture therapist: not reported

Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  High risk Random group allocation according to sequence of clinic attendance

tion (selection bias)

Allocation concealment High risk Random group allocation according to sequence of clinic attendance. The al-
(selection bias) location is likely not concealed

Blinding (performance High risk No blinding was described. Since the intervention involves acupuncture, it is
bias and detection bias) highly likely that the treating physicians and patients were not blinded

All outcomes

Incomplete outcome data  Low risk Outcome data were complete
(attrition bias)
All outcomes

Selective reporting (re- Low risk All outcomes were reported
porting bias)

Other bias High risk The mean age of the intervention group and that of the control group differs
by 1 year. The baseline score on Imitation was lower in the intervention group.
These baseline differences may confound treatment effects. Acupoints and
treatment duration varied among patients and might introduce bias. No place-
bo or sham control was used and hence there might be placebo effect

Zhou 2008
Methods Design: parallel groups
Randomization method: not described
Method of allocation concealment: not described
Blinding: not described
Stratification: not used
Participants Inclusion criteria: age 2-10 years, ASD diagnosed by Aberrant Behavioral Checklist (ABC), language de-
lay diagnosed by China Rehabilitation Research Center (CRRC) sign-significance relations scale
Acupuncture for autism spectrum disorders (ASD) (Review) 38
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Zhou 2008 (continued)

Exclusion criteria: no

Number of participants (Intervention:control): 16:14

Number of males (Intervention:control): 12:10

Age: intervention group: mean 5.6 years (SD 2.3 years); control group: mean 5.8 years (SD 2.6 years).
Specific diagnosis/diagnostic subtypes: information not available

Comorbidities: information not available

Duration of autism: information not available

Previous treatment: information not available

Interventions

Intervention group: acupressure + language therapy

Acupressure: thumb was used to apply pressure in a clockwise direction to the following acupoints:
LI120, GV26, ST4, about 100 times for each point, and then upper lip muscles were massaged for 2-3 min-
utes. Index and middle fingers were used to apply pressure similarly to the following acupoints: ST7,
SJ17, ST6, Ren23, Ren24, and cheek, lower lip, submental and parapharyngeal muscles were slowly
massaged for 2-3 minutes, then upper and lower lip muscles were opposed together. Then pressure
was applied to the following acupoints: DU15, DU16, DU17, DU20, GV14, about 100 times for each point,
and frontal and temporal regions on the head were massaged. The whole treatment lasted for 45 min-
utes/session, daily for 5 days/week, for 6-9 months.

Control group: language therapy alone (same as intervention group)

Outcomes Frequency of improvement in China Rehabilitation Research Center (CRRC) sign-significance relations
scale
Frequency of improvement in basic developmental assessment
Notes Dropouts: none
Duration of follow-up: 9 months
Acupuncture paradigm: Traditional Chinese Medicine paradigm
Training or qualification of acupuncture therapist: not reported
Risk of bias
Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk Sequence generation not described
tion (selection bias)
Allocation concealment Unclear risk Information not available
(selection bias)
Blinding (performance High risk No blinding was described. Since the intervention involves acupressure, it is
bias and detection bias) highly likely that the treating physicians and patients were not blinded
All outcomes
Incomplete outcome data  Low risk Outcome data were complete
(attrition bias)
All outcomes
Selective reporting (re- Low risk All outcomes were reported
porting bias)
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Zhou 2008 (continued)

Other bias Unclear risk Treatment duration varied among patients and might introduce bias. No

placebo or sham control was used and hence there might be placebo effect

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Liu 2008 RCT comparing acupuncture with sensory integration therapy; no placebo or sham or no treatment
control

Ma 2006 Non-randomized clinical trial

Wu 2008 Non-randomized clinical trial

Yuan 2007 Non-randomized clinical trial. Acupuncture compared with integrative therapy; no placebo or
sham or no treatment control

Yuan 2009a Non-randomized clinical trial. Acupuncture compared with behavioral intervention; no placebo or
sham or no treatment control

Yuan 2009b Non-randomized clinical trial. Acupuncture compared with behavioral education and sensory inte-
gration training; no placebo or sham or no treatment control

Zhang 2005 Non-randomized clinical trial. Acupuncture compared with herbal medicine, no placebo or sham or

no treatment control

DATA AND ANALYSES

Comparison 1. Needle acupuncture plus conventional treatment versus sham acupuncture plus conventional

treatment
Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1Improvement in Ritvo-Freeman Re- 2 Mean Difference (IV, Fixed, 95%  Subtotals only
al Life Rating Scale (RFRLRS) Cl)
1.1 Improvement in total score 2 105 Mean Difference (IV, Fixed, 95%  0.09 [-0.03, 0.21]
Cl)
1.2 Improvement in sensory motor 2 105 Mean Difference (IV, Fixed, 95%  0.02 [-0.13,0.17]
score Cl)
1.3 Improvement in social score 2 105 Mean Difference (IV, Fixed, 95%  0.09 [-0.09, 0.26]
cl
1.4 Improvement in sensory response 2 105 Mean Difference (IV, Fixed, 95%  0.04 [-0.12, 0.21]
score Cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1.5 Improvement in affectual score 2 105 Mean Difference (IV, Fixed, 95%  0.14 [-0.07, 0.34]
Cl)
1.6 Improvement in language score 2 105 Mean Difference (IV, Fixed, 95%  0.11 [-0.02, 0.24]
Cl)
2 Improvement in Aberrant Behavior 1 Mean Difference (IV, Fixed, 95%  Totals not select-
Checklist (ABC) Cl) ed
2.1 Improvement in irritability 1 Mean Difference (IV, Fixed, 95% 0.0 [0.0, 0.0]
cl
2.2 Improvement in lethargy 1 Mean Difference (IV, Fixed, 95% 0.0 [0.0, 0.0]
cn
2.3 Improvement in stereotypy 1 Mean Difference (IV, Fixed, 95% 0.0 [0.0, 0.0]
Cl)
2.4 Improvement in hyperactivity 1 Mean Difference (IV, Fixed, 95% 0.0 [0.0, 0.0]
Cl)
2.5 Improvement in inappropriate 1 Mean Difference (IV, Fixed, 95% 0.0 [0.0, 0.0]
speech Cl)
3 Improvement in Reynell Language 2 Mean Difference (IV, Fixed, 95%  Subtotals only
Developmental Scale (RDLS) Cl)
3.1 Improvement in comprehension 2 105 Mean Difference (IV, Fixed, 95%  0.14[0.02, 0.25]
age Cl)
3.2 Improvement in comprehension 1 50 Mean Difference (IV, Fixed, 95%  -1.32 [-5.40, 2.76]
score Cl)
3.3 Improvement in expression age 2 105 Mean Difference (IV, Fixed, 95%  0.05 [-0.10, 0.20]
Cl)
3.4 Improvement in expression score 1 50 Mean Difference (IV, Fixed, 95%  1.96 [-0.58, 4.50]
cl
4 Improvement in Symbolic Play Test 1 Mean Difference (IV, Fixed, 95%  Totals not select-
(SPT) cl ed
4.1 Improvement in total score 1 Mean Difference (IV, Fixed, 95% 0.0 [0.0, 0.0]
Cl)
4.2 Improvement in language age 1 Mean Difference (IV, Fixed, 95% 0.0 [0.0, 0.0]
Cl)
5 Improvement in Griffiths Mental De- 1 Mean Difference (IV, Fixed, 95%  Totals not select-
velopmental Scale (GMDS) Cl) ed
5.1 Improvement in general quotient 1 Mean Difference (IV, Fixed, 95% 0.0 [0.0, 0.0]

cl)

Acupuncture for autism spectrum disorders (ASD) (Review)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

5.2 Improvement in mental age 1 Mean Difference (IV, Fixed, 95% 0.0 [0.0, 0.0]
Cl)

5.3 Improvement in locomotor score 1 Mean Difference (IV, Fixed, 95% 0.0 [0.0, 0.0]
Cl)

5.4 Improvement in personal-social 1 Mean Difference (IV, Fixed, 95% 0.0 [0.0, 0.0]

score Cl)

5.5 Improvement in hearing and 1 Mean Difference (IV, Fixed, 95% 0.0 [0.0, 0.0]

speech score Cl)

5.6 Improvement in eye hand coordi- 1 Mean Difference (IV, Fixed, 95% 0.0 [0.0, 0.0]

nation score Cl)

5.7 Improvement in performance 1 Mean Difference (IV, Fixed, 95% 0.0 [0.0, 0.0]

score Cl)

5.8 Improvement in practical reason- 1 Mean Difference (IV, Fixed, 95% 0.0 [0.0, 0.0]

ing Cl)

6 Improvement in Leiter International 1 Mean Difference (IV, Fixed, 95%  Totals not select-

Performance Scale-Revised (Leiter-R) Cl) ed

6.1 Improvement in visualization & 1 Mean Difference (IV, Fixed, 95% 0.0 [0.0, 0.0]

reasoning (VR) battery (full IQ) Cl)

6.2 Improvement in attention & mem- 1 Mean Difference (IV, Fixed, 95% 0.0 [0.0, 0.0]

ory (AM) battery (composite score) Cl)

6.3 Improvement in visualization & 1 Mean Difference (IV, Fixed, 95% 0.0 [0.0, 0.0]

reasoning (VR) battery (growth com- Cl)

posite score)

6.4 Improvement in attention & mem- 1 Mean Difference (IV, Fixed, 95% 0.0 [0.0, 0.0]

ory (AM) battery (growth composite Cl)

score)

7 Improvement in Functional In- 2 Mean Difference (IV, Random, Subtotals only

dependent Measure of children 95% Cl)

(WeeFIM)

7.1 Improvement in total score 2 105 Mean Difference (IV, Random, 3.08 [-0.61,6.77]
95% Cl)

7.2 Improvement in self-care 2 105 Mean Difference (IV, Random, 2.10[-0.69, 4.88]
95% Cl)

7.3 Improvement in mobility 2 105 Mean Difference (IV, Random, -0.11[-1.05, 0.83]
95% Cl)

7.4 Improvement in cognition 2 105 Mean Difference (IV, Random, 0.70[0.09, 1.30]

95% Cl)

Acupuncture for autism spectrum disorders (ASD) (Review)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

7.5 Improvement in comprehension 1 55 Mean Difference (IV, Random, 0.37[-0.02,0.76]
95% Cl)

7.6 Improvement in expression 1 55 Mean Difference (IV, Random, 0.14 [-0.28, 0.56]
95% Cl)

7.7 Improvement in social interaction 1 55 Mean Difference (IV, Random, -0.13[-0.42,0.16]
95% Cl)

7.8 Improvement in problem solving 1 55 Mean Difference (IV, Random, -0.13[-0.44,0.18]
95% Cl)

7.9 Improvement in memory 1 55 Mean Difference (IV, Random, 0.07 [-0.20, 0.34]
95% Cl)

8 Improvement in Pediatric Evalua- 1 Mean Difference (IV, Fixed, 95%  Totals not select-

tion of Disability Inventory (PEDI) Cl) ed

8.1 Improvement in self care 1 Mean Difference (IV, Fixed, 95% 0.0 [0.0, 0.0]
Cl)

8.2 Improvement in self-care (cargiv- 1 Mean Difference (IV, Fixed, 95% 0.0 [0.0, 0.0]

er assistance scale) Cl)

8.3 Improvement in mobility 1 Mean Difference (IV, Fixed, 95% 0.0 [0.0, 0.0]
cl

8.4 Improvement in mobility (caregiv- 1 Mean Difference (IV, Fixed, 95% 0.0 [0.0, 0.0]

er assistance scale) Cl)

8.5 Improvement in social function 1 Mean Difference (IV, Fixed, 95% 0.0 [0.0, 0.0]
Cl)

8.6 Improvement in social function 1 Mean Difference (IV, Fixed, 95% 0.0 [0.0, 0.0]

(caregiver assistance scale)

Cl)

9 Frequency of improvement in Clini- 1
cal Global Impression Scale (CGIS)

Risk Ratio (M-H, Fixed, 95% Cl)

Totals not select-
ed

9.1 Frequency of improvement of 1 Risk Ratio (M-H, Fixed, 95% CI)  0.0[0.0, 0.0]
>=25%

9.2 Frequency of improvement of 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
>50%

Analysis 1.1. Comparison 1 Needle acupuncture plus conventional treatment versus sham acupuncture
plus conventional treatment, Outcome 1 Improvement in Ritvo-Freeman Real Life Rating Scale (RFRLRS).

Treatment Control

N Mean(SD) N

Study or subgroup

Mean(SD)

Mean Difference
Fixed, 95% CI

Weight

Mean Difference
Fixed, 95% CI

1.1.1 Improvement in total score

Favours control

-05-025 0 0.25 0.5

Favours treatment
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Study or subgroup Treatment Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Wong 2010a 25 0.4(0.4) 25 0.2(0.5) 27.01% 0.18[-0.05,0.41]
Wong 2010b 30 0.1(0.3) 25 0.1(0.3) —.— 72.99% 0.05[-0.09,0.19]
Subtotal *** 55 50 A 100% 0.09[-0.03,0.21]
Heterogeneity: Tau?=0; Chi*=0.89, df=1(P=0.35); 1>=0%
Test for overall effect: Z=1.39(P=0.16)
1.1.2 Improvement in sensory motor score
Wong 2010a 25 0.3(0.6) 25 0.1(0.5) . — 29.04% 0.2[-0.08,0.48]
Wong 2010b 30 0.1(0.4 25 0.1(03) —— 70.96% -0.05[-0.23,0.13]
Subtotal *** 55 50 - 100% 0.02[-0.13,0.17]
Heterogeneity: Tau?=0; Chi*=2.16, df=1(P=0.14); 1°=53.63%
Test for overall effect: Z=0.29(P=0.77)
1.1.3 Improvement in social score
Wong 2010a 25 0.3(0.8) 25 0.2(1) A 12.97% 0.06[-0.43,0.55]
Wong 2010b 30 0.1(0.3) 25 0(0.4) ——— 87.03% 0.09[-0.1,0.28]
Subtotal *** 55 50 . 100% 0.09[-0.09,0.26]
Heterogeneity: Tau?=0; Chi?=0.01, df=1(P=0.91); 1>=0%
Test for overall effect: Z=0.95(P=0.34)
1.1.4 Improvement in sensory response score
Wong 2010a 25 0.4(0.7) 25 0.3(0.3 — 34.42% 0.05[-0.24,0.34]
Wong 2010b 30 0(0.4) 25 0(0.4) —-— 65.58% 0.04[-0.17,0.25]
Subtotal *** 55 50 - 100% 0.04[-0.12,0.21]
Heterogeneity: Tau?=0; Chi*=0, df=1(P=0.96); 1>=0%
Test for overall effect: Z=0.51(P=0.61)
1.1.5 Improvement in affectual score
Wong 2010a 25 0.6 (0.6) 25 0.4(0.8) - & 29.91% 0.27[-0.11,0.65]
Wong 2010b 30 0.1(0.5) 25 4) —.— 70.09% 0.08[-0.17,0.33]
Subtotal *** 55 50 - 100% 0.14[-0.07,0.34]
Heterogeneity: Tau?=0; Chi*=0.68, df=1(P=0.41); 1>=0%
Test for overall effect: Z=1.3(P=0.19)
1.1.6 Improvement in language score
Wong 2010a 25 0.4(0.3) 25 0.3(0.4) - 46.58% 0.12[-0.07,0.31]
Wong 2010b 30 0.1(0.3) 25 0(0.4) —— 53.42% 0.1[-0.08,0.28]
Subtotal *** 55 50 o 100% 0.11[-0.02,0.24]
Heterogeneity: Tau?=0; Chi*=0.02, df=1(P=0.88); 1>=0%
Test for overall effect: Z=1.64(P=0.1)
Test for subgroup differences: Chi*=1.23, df=1 (P=0.94), 1>=0% ‘ ‘ ‘ ‘
Favours control 05-025 0 025 05 Favours treatment

Analysis 1.2. Comparison 1 Needle acupuncture plus conventional treatment versus sham acupuncture
plus conventional treatment, Outcome 2 Improvement in Aberrant Behavior Checklist (ABC).

Study or subgroup Treatment Control Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
1.2.1 Improvement in irritability
Favours control ~ -10 -5 0 5 10 Favours treatment
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Study or subgroup Treatment Control Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl

Wong 2010b 30 2(7.2) 25 1(4.7) s L — 1[-2.16,4.16]
1.2.2 Improvement in lethargy
Wong 2010b 30 2(5.5) 25 1.4(7.1) — 0.63[-2.78,4.04]
1.2.3 Improvement in stereotypy
Wong 2010b 30 0.4 (3.2) 25 -0.2(3.9) -1t 0.64[-1.26,2.54]
1.2.4 Improvement in hyperactivity
Wong 2010b 30 3.1(6.8) 25 2(5.9) e — 1.1[-2.25,4.45]
1.2.5 Improvement in inappropriate speech
Wong 2010b 30 0.3(1.8) 25 0.3(2.2) -+ 0.05[-1,1.1]

Favours control

-10

10 Favours treatment

Analysis 1.3. Comparison 1 Needle acupuncture plus conventional treatment versus sham acupuncture
plus conventional treatment, Outcome 3 Improvement in Reynell Language Developmental Scale (RDLS).

Study or subgroup Treatment Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
1.3.1 Improvement in comprehension age ‘
Wong 2010a 25 0.2(0.2 25 0.1(0.3) . 77.46% 0.15[0.02,0.28]
Wong 2010b 30 0.1(0.4) 25 0(0.5) * 22.54% 0.09[-0.16,0.34]
Subtotal *** 55 50 ) 100% 0.14[0.02,0.25]
Heterogeneity: Tau?=0; Chi*=0.18, df=1(P=0.67); 1>=0%
Test for overall effect: Z=2.29(P=0.02)
1.3.2 Improvement in comprehension score
Wong 2010a 25 0.8(9.7) 25 2.1(3.7) 100% -1.32[-5.4,2.76]
Subtotal *** 25 25 e — 100% -1.32[-5.4,2.76]
Heterogeneity: Not applicable
Test for overall effect: Z=0.63(P=0.53)
1.3.3 Improvement in expression age
Wong 2010a 25 0.3(0.3) 25 0.2(0.3) . 91.01% 0.05[-0.11,0.21]
Wong 2010b 30 0.1(0.7) 25 0.1(1.1) -+ 8.99% 0.04[-0.46,0.54]
Subtotal *** 55 50 ) 100% 0.05[-0.1,0.2]
Heterogeneity: Tau?=0; Chi?=0, df=1(P=0.97); 1>=0%
Test for overall effect: Z=0.65(P=0.52)
1.3.4 Improvement in expression score
Wong 2010a 25 5.4 (4.7) 25 3.5(4.5) ——.— 100% 1.96[-0.58,4.5]
Subtotal *** 25 25 i 100% 1.96[-0.58,4.5]
Heterogeneity: Tau?=0; Chi?=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=1.51(P=0.13)
Test for subgroup differences: Chi?=3.34, df=1 (P=0.34), 1>=10.26%

Favours control 5 25 0 25 5

Favours treatment
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Analysis 1.4. Comparison 1 Needle acupuncture plus conventional treatment versus sham
acupuncture plus conventional treatment, Outcome 4 Improvement in Symbolic Play Test (SPT).

Study or subgroup Treatment Control Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
1.4.1 Improvement in total score
Wong 2010a 25 5.1(4.9) 25 2.9 (4.3) Tt 2.2[-0.35,4.75]
1.4.2 Improvement in language age
Wong 2010a 25 5.3(6.1) 25 3(4.5) S — 2.36[-0.59,5.31]
Favours control 2.5 0 25 5 Favours treatment

Analysis 1.5. Comparison 1 Needle acupuncture plus conventional treatment versus sham acupuncture
plus conventional treatment, Outcome 5 Improvement in Griffiths Mental Developmental Scale (GMDS).

Study or subgroup Treatment Control Mean Difference Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
1.5.1 Improvement in general quotient
Wong 2010a 25 13.7(10.1) 25 10.2 (9.7) o s — 3.46[-2,8.92]
1.5.2 Improvement in mental age
Wong 2010a 25 9(5.9) 25 6.4 (5.7) T 2.54[-0.67,5.75]
1.5.3 Improvement in locomotor score
Wong 2010a 25 2.7(5.8) 25 3.9(5.9) — -1.2[-4.45,2.05]
1.5.4 Improvement in personal-social score
Wong 2010a 25 9.5 (6.6) 25 6.1(5.8) s — 3.36[-0.08,6.8]
1.5.5 Improvement in hearing and speech score
Wong 2010a 25 6.5(9.7) 25 5.2(7.1) s 1.33[-3.39,6.05]
1.5.6 Improvement in eye hand coordination score
Wong 2010a 25 7.4(6.2) 25 6.3(11) s 1.08[-3.88,6.04]
1.5.7 Improvement in performance score
Wong 2010a 25 13.6 (13.4) 25 8.7(10.3) R s —— 4.92[-1.69,11.53]
1.5.8 Improvement in practical reasoning
Wong 2010a 25 15.9 (19.2) 25 10 (16.5) 5.92[-4.02,15.86]

Favours control

Favours treatment

Analysis 1.6. Comparison 1 Needle acupuncture plus conventional treatment versus sham acupuncture plus
conventional treatment, Outcome 6 Improvement in Leiter International Performance Scale-Revised (Leiter-R).

Study or subgroup Treatment Control Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI
1.6.1 Improvement in visualization & reasoning (VR) battery (full 1Q)
Wong 2010b 30 4.5 (10.5) 25 3.2(10.5) —_— 1.26[-4.29,6.81]
Favours control ~ -20 10 0 10 20 Favours treatment
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Study or subgroup Treatment Control Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl

1.6.2 Improvement in attention & memory (AM) battery (composite score)
Wong 2010b 30 1(6.2) 25 1.3(9.8) . m— -0.31[-4.73,4.11]

1.6.3 Improvement in visualization & reasoning (VR) battery (growth composite score)
Wong 2010b 30 6(10.4) 25 0.2 (22.9)  E — 5.73[-3.99,15.45]

1.6.4 Improvement in attention & memory (AM) battery (growth composite score)
Wong 2010b 30 2.2(15.9) 25 2.4(17.1) e -0.21[-8.99,8.57]

Favours control ~ -20 -10 0 10 20 Favours treatment

Analysis 1.7. Comparison 1 Needle acupuncture plus conventional treatment versus sham acupuncture plus
conventional treatment, Outcome 7 Improvement in Functional Independent Measure of children (WeeFIM).

Study or subgroup Treatment Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
1.7.1 Improvement in total score
Wong 2010a 25 7.9(5) 25 3(4) ——  5232% 4.88[2.38,7.38]
Wong 2010b 30 1(3.9) 25 -0.1(6.7) — 47.68% 1.11[-1.86,4.08]
Subtotal *** 55 50 e 100% 3.08[-0.61,6.77]
Heterogeneity: Tau?=5.15; Chi*=3.63, df=1(P=0.06); 1>=72.42%
Test for overall effect: Z=1.64(P=0.1)
1.7.2 Improvement in self-care
Wong 2010a 25 5(3.9) 25 1.5(2.6) —i— 50.59% 3.5[1.66,5.34]
Wong 2010b 30 0.3(3.3) 25 -0.4 (3.9) — i 49.41% 0.66[-1.28,2.6]
Subtotal *** 55 50 —~l 100% 2.1[-0.69,4.88]
Heterogeneity: Tau?=3.1; Chi*=4.33, df=1(P=0.04); 1>=76.92%
Test for overall effect: Z=1.48(P=0.14)
1.7.3 Improvement in mobility
Wong 2010a 25 1.5(1.7) 25 1.1(2.1) —B— 47.49% 0.39[-0.66,1.44]
Wong 2010b 30 -0.2(0.8) 25 0.4 (2.4) —- 52.51% -0.57[-1.53,0.39]
Subtotal *** 55 50 o 100% -0.11[-1.05,0.83]
Heterogeneity: Tau?=0.2; Chi*=1.74, df=1(P=0.19); 1*=42.56%
Test for overall effect: Z=0.24(P=0.81)
1.7.4 Improvement in cognition
Wong 2010a 25 1.3(1.4) 25 0.4 (1.6) —l- 53.17% 0.86[0.03,1.69]
Wong 2010b 30 1.1(1.3) 25 0.6 (1.9) —i- 46.83% 0.51[-0.37,1.39]
Subtotal *** 55 50 L 4 100% 0.7[0.09,1.3]
Heterogeneity: Tau?=0; Chi*=0.32, df=1(P=0.57); 1>=0%
Test for overall effect: Z=2.26(P=0.02)
1.7.5 Improvement in comprehension
Wong 2010b 30 0.5(0.6) 25 0.2(0.9) . 100% 0.37[-0.02,0.76]
Subtotal *** 30 25 * 100% 0.37[-0.02,0.76]
Heterogeneity: Not applicable
Test for overall effect: Z=1.86(P=0.06)
Favours control 525 0 25 5 Favours treatment
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Study or subgroup Treatment Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl

1.7.6 Improvement in expression
Wong 2010b 30 0.3(0.8) 25 0.2(0.8) . 100% 0.14[-0.28,0.56]
Subtotal *** 30 25 ‘ 100% 0.14[-0.28,0.56]
Heterogeneity: Not applicable

Test for overall effect: Z=0.65(P=0.51)

1.7.7 Improvement in social interaction

Wong 2010b 30 0.1(0.5) 25 0.2 (0.6) . 100% -0.13[-0.42,0.16]
Subtotal *** 30 25 4 100% -0.13[-0.42,0.16]
Heterogeneity: Not applicable
Test for overall effect: Z=0.87(P=0.39)
1.7.8 Improvement in problem solving
Wong 2010b 30 -0.1(0.4) 25 0(0.7) . 100% -0.13[-0.44,0.18]
Subtotal *** 30 25 # 100% -0.13[-0.44,0.18]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.83(P=0.4) ‘
1.7.9 Improvement in memory
Wong 2010b 30 0(0.5) 25 -0(0.5) . 100% 0.07[-0.2,0.34]
Subtotal *** 30 25 * 100% 0.07[-0.2,0.34]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.5(P=0.62) ‘ ‘ ‘ ‘ ‘

Favours control 525 0 2.5 5 Favours treatment

Analysis 1.8. Comparison 1 Needle acupuncture plus conventional treatment versus sham acupuncture
plus conventional treatment, Outcome 8 Improvement in Pediatric Evaluation of Disability Inventory (PEDI).

Study or subgroup Treatment Control Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl

1.8.1 Improvement in self care

Wong 2010b 30 1.4(2.4) 25 -0.4(6.3) R B — 1.76[-0.86,4.38]

1.8.2 Improvement in self-care (cargiver assistance scale)
Wong 2010b 30 1.8(2.9) 25 -0.2 (4.2) —t 1.97[0.02,3.92]

1.8.3 Improvement in mobility
Wong 2010b 30 0.6 (1.5) 25 0(1) —— 0.63[-0.04,1.3]

1.8.4 Improvement in mobility (caregiver assistance scale)
Wong 2010b 30 0.2(0.6) 25 -0.2(1.4) T 0.47[-0.13,1.07]

1.8.5 Improvement in social function
Wong 2010b 30 1.8 (4.8) 25 0.2(7.7) + 1.67[-1.8,5.14]

1.8.6 Improvement in social function (caregiver assistance scale)
Wong 2010b 30 1.8(2.6) 25 -2.1(3.6) e — 3.91[2.2,5.62]

Favours control 5 2.5 0 2.5 5 Favours treatment
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Analysis 1.9. Comparison 1 Needle acupuncture plus conventional treatment versus sham acupuncture plus
conventional treatment, Outcome 9 Frequency of improvement in Clinical Global Impression Scale (CGIS).

Study or subgroup Treatment Control
n/N n/N

1.9.1 Frequency of improvement of >=25%

Wong 2010b 27/30 15/25

1.9.2 Frequency of improvement of >50%
Wong 2010b 7/30 1/25

Risk Ratio Risk Ratio
M-H, Fixed, 95% CI M-H, Fixed, 95% CI
— 1.5[1.07,2.11]
R 5.83[0.77,44.28]

Favours control

0.02 0.1 1 10 50 Favours treatment

Comparison 2. Needle acupuncture plus conventional treatment versus conventional treatment alone

Outcome or subgroup title No. of studies No. of partici-

Statistical method Effect size

pants

1 Improvement in Ritvo-Reeman 2 Mean Difference (IV, Fixed, 95% Subtotals only

Real Life Rating Scale (RFRLRS) Cl)

1.1 Improvement in total score 2 65 Mean Difference (IV, Fixed, 95% 0.09[-0.03,0.21]
Cl)

1.2 Improvement in sensory motor 2 66 Mean Difference (IV, Fixed, 95% 0.10[-0.14, 0.33]

score Cl)

1.3 Improvement in social score 2 66 Mean Difference (IV, Fixed, 95% -0.09[-0.28,0.11]
cl)

1.4 Improvement in affectual score 2 66 Mean Difference (IV, Fixed, 95% 0.09[-0.16, 0.33]
cl)

1.5 Improvement in sensory re- 2 66 Mean Difference (IV, Fixed, 95% 0.07[-0.11, 0.25]

sponse score Cl)

1.6 Improvement in language 2 66 Mean Difference (IV, Fixed, 95% 0.12[-0.04, 0.29]

score Cl)

2 Improvement in Autism Treat- 2 Mean Difference (IV, Fixed, 95% Subtotals only

ment Evaluation Checklist (ATEC) Cl)

2.1 Improvement in total score 2 57 Mean Difference (IV, Fixed, 95% 6.28 [-1.05, 13.61]
cl)

2.2 Improvement in communica- 2 57 Mean Difference (IV, Fixed, 95% 1.43[-0.21,3.07]

tion and speech Cl)

2.3 Improvement in sociability 2 57 Mean Difference (IV, Fixed, 95% 1.82[-1.39,5.03]
Cl)

2.4 Improvement in sensory and 2 57 Mean Difference (IV, Fixed, 95% 2.48 [-0.04, 5.00]

cognitive awareness

Cl)

Acupuncture for autism spectrum disorders (ASD) (Review)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
2.5 Improvement in physical 2 57 Mean Difference (IV, Fixed, 95% 0.49[-1.95, 2.93]

health and behavior

Cl)

3 Improvementin Aberrant Behav- 1 Mean Difference (IV, Fixed, 95% Totals not select-
ior Cheklist (ABC) Cl) ed
3.1 Improvement in total score 1 Mean Difference (1V, Fixed, 95% 0.0[0.0, 0.0]
Cl)
3.2 Improvement in irritability 1 Mean Difference (IV, Fixed, 95% 0.0[0.0, 0.0]
cl)
3.3 Improvement in lethargy 1 Mean Difference (IV, Fixed, 95% 0.0[0.0,0.0]
cl)
3.4 Improvement in stereotypy 1 Mean Difference (IV, Fixed, 95% 0.0[0.0, 0.0]
Cl)
3.5 Improvement in hyperactivity 1 Mean Difference (IV, Fixed, 95% 0.0[0.0, 0.0]
Cl)
3.6 Improvement in inappropriate 1 Mean Difference (IV, Fixed, 95% 0.0[0.0,0.0]
speech Cl)
4 Improvement in Autism Diagnos- 1 Mean Difference (IV, Fixed, 95% Totals not select-
tic Observation Scale (ADOS) Cl) ed
4.1 Improvement in communica- 1 Mean Difference (IV, Fixed, 95% 0.0[0.0,0.0]
tion Cl)
4.2 Improvement in social interac- 1 Mean Difference (IV, Fixed, 95% 0.0[0.0,0.0]
tion Cl)
5 Frequency of improvement in 1 Risk Ratio (M-H, Fixed, 95% Cl) Totals not select-
Autism Behavior Checklist ed
6 Post-treatment Autism Behavior 1 Mean Difference (IV, Fixed, 95% Totals not select-
Checklist score Cl) ed
6.1 Total score 1 Mean Difference (IV, Fixed, 95% 0.0[0.0, 0.0]
cl)
6.2 Sensory score 1 Mean Difference (IV, Fixed, 95% 0.0[0.0,0.0]
Cl)
6.3 Social score 1 Mean Difference (IV, Fixed, 95% 0.0[0.0, 0.0]
Cl)
6.4 Physical score 1 Mean Difference (IV, Fixed, 95% 0.0[0.0, 0.0]
Cl)
6.5 Language score 1 Mean Difference (IV, Fixed, 95% 0.0[0.0, 0.0]

cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
6.6 Self-care score 1 Mean Difference (IV, Fixed, 95% 0.0[0.0,0.0]
Cl)
7 Frequency of improvement in 1 Risk Ratio (M-H, Fixed, 95% CI) Totals not select-
Social Adaptive Behavior Scale ed
(SABS)
8 Improvement in Social Adaptive 1 Mean Difference (IV, Fixed, 95% Totals not select-
Behavior Scale (SABS) Cl) ed
9 Improvement in Symbolic Play 2 Mean Difference (IV, Fixed, 95% Subtotals only
Test (SPT) Cl)
9.1 Improvement in total score 2 57 Mean Difference (IV, Fixed, 95% 0.77[-0.83, 2.37]
cl)
9.2 Improvement in language age 1 21 Mean Difference (IV, Fixed, 95% 1.88[-0.70, 4.46]
Cl)
10 Improvement in Reynell Lan- 1 Mean Difference (IV, Fixed, 95% Totals not select-
guage Developmental Scale (RLDS) Cl) ed
10.1 Improvement in comprehen- 1 Mean Difference (IV, Fixed, 95% 0.0[0.0,0.0]
sion age Cl)
10.2 Improvement in comprehen- 1 Mean Difference (IV, Fixed, 95% 0.0[0.0, 0.0]
sion score Cl)
10.3 Improvement in expression 1 Mean Difference (IV, Fixed, 95% 0.0[0.0,0.0]
age Cl)
10.4 Improvement in expression 1 Mean Difference (IV, Fixed, 95% 0.0[0.0,0.0]
score Cl)
11 Post-treatment Arabic Lan- 1 Mean Difference (IV, Fixed, 95% Totals not select-
guage Test (ALT) score Cl) ed
11.1 Attention 1 Mean Difference (IV, Fixed, 95% 0.0[0.0, 0.0]
cl)
11.2 Receptive semantics 1 Mean Difference (IV, Fixed, 95% 0.0[0.0, 0.0]
cl)
11.3 Expressive semantics 1 Mean Difference (IV, Fixed, 95% 0.0[0.0,0.0]
Cl)
11.4 Receptive syntax 1 Mean Difference (IV, Fixed, 95% 0.0[0.0, 0.0]
Cl)
11.5 Expressive syntax 1 Mean Difference (IV, Fixed, 95% 0.0[0.0, 0.0]
Cl)
11.6 Phonology 1 Mean Difference (IV, Fixed, 95% 0.0[0.0, 0.0]

cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
11.7 Pragmatics 1 Mean Difference (IV, Fixed, 95% 0.0[0.0,0.0]
Cl)
12 Post-treatment Peabody Picture 1 Mean Difference (IV, Fixed, 95% Totals not select-
Vocabulary Test (PPVT) score Cl) ed
13 Frequency of improvement in 1 Risk Ratio (M-H, Fixed, 95% Cl) Totals not select-
Chinese version of Psychoeduca- ed
tional Profile (CPEP)
13.1 Frequency of any improve- 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]
ment
13.2 Frequency of improvementof 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0,0.0]
>=16 marks
13.3 Frequency of improvement of 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0,0.0]
>=8 marks
14 Improvement in Chinese ver- 1 Mean Difference (IV, Fixed, 95% Totals not select-
sion of Psychodeducational Profile Cl) ed
(CPEP) score
14.1 Improvement in total score 1 Mean Difference (IV, Fixed, 95% 0.0[0.0,0.0]
cl)
14.2 Improvement in imitation 1 Mean Difference (IV, Fixed, 95% 0.0[0.0, 0.0]
cl)
14.3 Improvement in sensory 1 Mean Difference (IV, Fixed, 95% 0.0[0.0,0.0]
Cl)
14.4 Improvement in fine motor 1 Mean Difference (IV, Fixed, 95% 0.0[0.0,0.0]
skills Cl)
14.5 Improvement in gross motor 1 Mean Difference (1IV, Fixed, 95% 0.0[0.0, 0.0]
skills Cl)
14.6 Improvement in eye-hand co- 1 Mean Difference (IV, Fixed, 95% 0.0[0.0, 0.0]
ordination Cl)
14.7 Improvement in cognitive 1 Mean Difference (IV, Fixed, 95% 0.0[0.0, 0.0]
ability Cl)
14.8 Improvement in speech 1 Mean Difference (IV, Fixed, 95% 0.0[0.0,0.0]
Cl)
15 Improvement in Functional In- 3 Mean Difference (IV, Fixed, 95% Subtotals only
dependence Measure of Children Cl)
(WeeFim)
15.1 Improvement in total score 3 85 Mean Difference (1IV, Fixed, 95% 4.34[2.79,5.89]

Cl)
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Outcome or subgroup title

No. of studies

No. of partici-
pants

Statistical method

Effect size

15.2 Improvement in self-care 3 85 Mean Difference (IV, Fixed, 95% 2.50[0.48, 4.52]
Cl)
15.3 Improvement in mobility 3 85 Mean Difference (IV, Fixed, 95% 1.30[-0.10, 2.70]
Cl)
15.4 Improvement in cognition 3 85 Mean Difference (1V, Fixed, 95% 3.92[2.13,5.72]
Cl)
15.5 Improvement in comprehen- 1 36 Mean Difference (IV, Fixed, 95% -0.70[-1.65, 0.26]
sion Cl)
15.6 Improvement in expression 1 36 Mean Difference (IV, Fixed, 95% 0.36[-0.22, 0.94]
cl)
15.7 Improvement in social inter- 1 36 Mean Difference (IV, Fixed, 95% 0.5[-0.30, 1.30]
action Cl)
15.8 Improvement in problem solv- 1 36 Mean Difference (IV, Fixed, 95% 0.33[-0.30, 0.96]
ing Cl)
15.9 Improvement in memory 1 36 Mean Difference (IV, Fixed, 95% -0.14 [-0.73, 0.45]
cl)
16 Improvement in Functional In- 1 Mean Difference (IV, Fixed, 95% Totals not select-
dependence Measure of children Cl) ed
(WeeFim): sensitivity analysis ex-
cluding trials with inadequate allo-
cation concealment or blinding
16.1 Improvement in total score 1 Mean Difference (IV, Fixed, 95% 0.0[0.0,0.0]
Cl)
16.2 Improvement in self-care 1 Mean Difference (IV, Fixed, 95% 0.0[0.0,0.0]
Cl)
16.3 Improvement in mobility 1 Mean Difference (IV, Fixed, 95% 0.0[0.0, 0.0]
Cl)
16.4 Improvement in cognition 1 Mean Difference (IV, Fixed, 95% 0.0[0.0, 0.0]
cl)
17 Clinical Global Impression Scale 2 Mean Difference (IV, Fixed, 95% Totals not select-
(CGIS) score Cl) ed
17.1 Total score 1 Mean Difference (IV, Fixed, 95% 0.0[0.0,0.0]
Cl)
17.2 Response to social interaction 1 Mean Difference (IV, Fixed, 95% 0.0[0.0, 0.0]
Cl)
17.3 Social initiation 1 Mean Difference (1IV, Fixed, 95% 0.0[0.0, 0.0]

Cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

17.4 Use of speech 1 Mean Difference (IV, Fixed, 95% 0.0[0.0,0.0]
Cl)

17.5 Repetitive behavior 1 Mean Difference (IV, Fixed, 95% 0.0[0.0,0.0]
Cl)

17.6 Behavior problem 1 Mean Difference (1V, Fixed, 95% 0.0[0.0, 0.0]
Cl)

17.7 Activity level 1 Mean Difference (IV, Fixed, 95% 0.0[0.0, 0.0]
cl)

17.8 Sleep problem 1 Mean Difference (IV, Fixed, 95% 0.0[0.0,0.0]
cl)

17.9 Digestive problem 1 Mean Difference (IV, Fixed, 95% 0.0[0.0,0.0]
Cl)

18 Frequency of improvement in 1 Risk Ratio (M-H, Fixed, 95% Cl) Totals not select-

Clinical Global Impression Scale
(CGIS)

ed

Analysis 2.1. Comparison 2 Needle acupuncture plus conventional treatment versus conventional
treatment alone, Outcome 1 Improvement in Ritvo-Reeman Real Life Rating Scale (RFRLRS).

Study or subgroup Treatment Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
2.1.1 Improvement in total score
Wong 2002 15 0.2(0.2) 14 0(0.3 —— 54.66% 0.17[0.01,0.34]
Wong 2008 18 0.1(0.3) 18 0.2(0.3) —a— 45.34% -0.01[-0.2,0.17]
Subtotal *** 33 32 e 100% 0.09[-0.03,0.21]
Heterogeneity: Tau?=0; Chi*=2.16, df=1(P=0.14); 1>=53.78%
Test for overall effect: Z=1.41(P=0.16)
2.1.2 Improvement in sensory motor score
Wong 2002 15 0 15 (0.3) —— 63.25% 0.15[-0.14,0.45]
Wong 2008 18 0 18 0.2(0.7) ’ 36.75% 0[-0.39,0.39]
Subtotal *** 33 33 i 100% 0.1[-0.14,0.33]
Heterogeneity: Tau?=0; Chi*=0.38, df=1(P=0.54); 1>=0%
Test for overall effect: Z=0.8(P=0.42)
2.1.3 Improvement in social score
Wong 2002 15 0(0.3) 15 0.2 (0.4) —a— 52.26% -0.14[-0.41,0.12]
Wong 2008 18 0.1(0.5) 18 0.1(0.3) —a— 47.74% -0.03[-0.3,0.25]
Subtotal *** 33 33 ‘ 100% -0.09[-0.28,0.11]
Heterogeneity: Tau?=0; Chi*=0.35, df=1(P=0.56); 1>=0%
Test for overall effect: Z=0.88(P=0.38)
2.1.4 Improvement in affectual score
Wong 2002 15 0.4(0.2) 15 0.1(0.7) + 43.71% 0.25[-0.12,0.62]
Favours control 05 -0.25 0 025 05 Favours treatment
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Study or subgroup Treatment Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl

Wong 2008 18 0.2 (0.5) 18 0.3(0.5) + 56.29% -0.04[-0.37,0.29]
Subtotal *** 33 33 i 100% 0.09[-0.16,0.33]

Heterogeneity: Tau?=0; Chi*=1.33, df=1(P=0.25); 1’>=24.67%
Test for overall effect: Z=0.7(P=0.48)

2.1.5 Improvement in sensory response score

Wong 2002 15 0.2(0.3) 15 -0(0.4) —— 59.2% 0.18[-0.05,0.41]
Wong 2008 18 0.2(0.3) 18 0.2(0.5) e 40.8% -0.09[-0.37,0.18]
Subtotal *** 33 33 —a— 100% 0.07[-0.11,0.25]

Heterogeneity: Tau?=0; Chi*=2.28, df=1(P=0.13); 1’=56.21%
Test for overall effect: Z=0.77(P=0.44)

2.1.6 Improvement in language score

Wong 2002 15 0.1(0.3) 15 -0.1(0.4) — 46.95% 0.15[-0.09,0.4]
Wong 2008 18 0.1(0.3) 18 0(0.4) —— 53.05% 0.1[-0.13,0.33]
Subtotal *** 33 33 i 100% 0.12[-0.04,0.29]

Heterogeneity: Tau?=0; Chi?=0.11, df=1(P=0.74); 1>=0%
Test for overall effect: Z=1.45(P=0.15)
Test for subgroup differences: Chi?>=3.1, df=1 (P=0.68), I*=0%

Favours control 05 025 0 025 05 Favours treatment

Analysis 2.2. Comparison 2 Needle acupuncture plus conventional treatment versus conventional
treatment alone, Outcome 2 Improvement in Autism Treatment Evaluation Checklist (ATEC).

Study or subgroup Treatment Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
2.2.1 Improvement in total score
Wong 2007 12 9.8 (13.6) 9 2.7(7.7) e 63.95% 7.16[-2.01,16.33]
Wong 2008 18 6.2 (17.5) 18 1.4(19.8) L 36.05% 4.72[-7.49,16.93]
Subtotal *** 30 27 el 100% 6.28[-1.05,13.61]
Heterogeneity: Tau?=0; Chi?=0.1, df=1(P=0.75); 1>=0%
Test for overall effect: Z=1.68(P=0.09)
2.2.2 Improvement in communication and speech
Wong 2007 12 3.2(3.1) 9 0.3(2.1) - 53.96% 2.84[0.61,5.07]
Wong 2008 18 0.4 (2.6) 18 0.7 (4.5) —— 46.04% -0.22[-2.64,2.2]
Subtotal *** 30 27 » 100% 1.43[-0.21,3.07]
Heterogeneity: Tau?=0; Chi*=3.32, df=1(P=0.07); 1?=69.9%
Test for overall effect: Z=1.71(P=0.09)
2.2.3 Improvement in sociability
Wong 2007 12 3.5(6.7) 9 1(3.5) —— 52.87% 2.5[-1.92,6.92]
Wong 2008 18 1.9(7.3) 18 0.9 (7) —".— 47.13% 1.06[-3.63,5.74]
Subtotal *** 30 27 ‘ 100% 1.82[-1.39,5.03]
Heterogeneity: Tau?=0; Chi*=0.19, df=1(P=0.66); 1>=0%
Test for overall effect: Z=1.11(P=0.27)
2.2.4 Improvement in sensory and cognitive awareness
Wong 2007 12 2.3(4.1) 9 -0.2(3.8) —— 55.87% 2.47[-0.9,5.84]
Favours control ‘050 5 10 Favours treatment
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Study or subgroup Treatment Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Wong 2008 18 1.6 (6.6) 18 -0.9 (4.9) - 44.13% 2.5[-1.29,6.29]
Subtotal *** 30 27 N 100% 2.48[-0.04,5]

Heterogeneity: Tau?=0; Chi*=0, df=1(P=0.99); 1>=0%
Test for overall effect: Z=1.93(P=0.05)

2.2.5 Improvement in physical health and behavior

Wong 2007 12 1.8(3.7) 9 1.6(2.8) - 74.98% 0.19[-2.62,3]
Wong 2008 18 2.2(5.8) 18 0.8(8.8) _“'_ 25.02% 1.39[-3.48,6.26]
Subtotal *** 30 27 ‘ 100% 0.49[-1.95,2.93]
Heterogeneity: Tau?=0; Chi*=0.17, df=1(P=0.68); 1>=0%
Test for overall effect: Z=0.39(P=0.69)
Test for subgroup differences: Chi?=2.9, df=1 (P=0.58), I*=0% ‘ ‘ ‘ ‘

Favours control 050 5 10 Favours treatment

Analysis 2.3. Comparison 2 Needle acupuncture plus conventional treatment versus
conventional treatment alone, Outcome 3 Improvement in Aberrant Behavior Cheklist (ABC).

Study or subgroup Treatment Control Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl

2.3.1 Improvement in total score
Wong 2008 18 15.6 (22.4) 18 9.5(17.5) + 6.06[-7.05,19.16]

2.3.2 Improvement in irritability
Wong 2008 18 4.4(7.3) 18 1.6 (5.5) -t 2.78[-1.42,6.98]

2.3.3 Improvement in lethargy
Wong 2008 18 3.1(7) 18 1.4 (6.5) — 1.61[-2.79,6.01]

2.3.4 Improvement in stereotypy
Wong 2008 18 2.3(3) 18 1.4(2.9) -+ 0.86[-1.06,2.79]

2.3.5 Improvement in hyperactivity
Wong 2008 18 4.6 (7.5) 18 5.1(7.4) — -0.47[-5.33,4.38]

2.3.6 Improvement in inappropriate speech
Wong 2008 18 1.2 (1.7) 18 -0.1(2.5) —+ 1.28[-0.12,2.68]

Favours control 05 0 5 10 Favours treatment

Analysis 2.4. Comparison 2 Needle acupuncture plus conventional treatment versus conventional
treatment alone, Outcome 4 Improvement in Autism Diagnostic Observation Scale (ADOS).

Study or subgroup Treatment Control Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl

2.4.1 Improvement in communication

Wong 2008 18 0.2 (1.7) 18 0.5 (1.7) B e -0.33[-1.44,0.77]

2.4.2 Improvement in social interaction

Favours control -2 -1 0 1 2 Favours treatment
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Study or subgroup Treatment Control Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Wong 2008 18 0(2.1) 18 0(2.4) 4*7 0[-1.44,1.44]
Favours control 2 -1 0 1 2 Favours treatment

Analysis 2.5. Comparison 2 Needle acupuncture plus conventional treatment versus conventional
treatment alone, Outcome 5 Frequency of improvement in Autism Behavior Checklist.

Study or subgroup Treatment Control Risk Ratio Risk Ratio
n/N n/N M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
Wang 2007 26/30 17/30 _ 1.53[1.09,2.16]
Favours control 05 07 1 15 2 Favours treatment

Analysis 2.6. Comparison 2 Needle acupuncture plus conventional treatment versus
conventional treatment alone, Outcome 6 Post-treatment Autism Behavior Checklist score.

Study or subgroup Treatment Control Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl

2.6.1 Total score

Wang 2007 30 50.3 (11.2) 30 55.8 (9.4) _ -5.53[-10.76,-0.31]

2.6.2 Sensory score

Wang 2007 30 9.6 (4.2) 30 11.8(3.1) — -2.23[-4.08,-0.39]

2.6.3 Social score

Wang 2007 30 9.7 (3.5) 30 11.1(3.5) — -1.4[-3.15,0.35]

2.6.4 Physical score
Wang 2007 30 8.2(4.1) 30 10 (2.3) — -1.87[-3.55,-0.19]

2.6.5 Language score

Wang 2007 30 10.9 (3.3) 30 11.5(2.9) e -0.57[-2.13,1]

2.6.6 Self-care score

Wang 2007 30 8(2.8) 30 10 (3.4) —— -2[-3.57,-0.44]

Favours treatment -10 -5 0 5 10 Favours control

Analysis 2.7. Comparison 2 Needle acupuncture plus conventional treatment versus conventional
treatment alone, Outcome 7 Frequency of improvement in Social Adaptive Behavior Scale (SABS).

Study or subgroup Treatment Control Risk Ratio Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Wang 2007 10/30 3/30 ‘—o— 3.33[1.02,10.92]
Favours control 0.1 02 05 1 2 5 10 Favours treatment
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Analysis 2.8. Comparison 2 Needle acupuncture plus conventional treatment versus
conventional treatment alone, Outcome 8 Improvement in Social Adaptive Behavior Scale (SABS).

Study or subgroup Treatment Control Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Wang 2007 30 6.2 (5.4) 30 3.2(4.3) - 2.95[0.47,5.43]
Favours control 5 25 0 25 Favours treatment
Analysis 2.9. Comparison 2 Needle acupuncture plus conventional treatment versus
conventional treatment alone, Outcome 9 Improvement in Symbolic Play Test (SPT).
Study or subgroup Treatment Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
2.9.1 Improvement in total score
Wong 2007 12 2.3(3.3) 9 0.9(1.1) ——.— 66.14% 1.36[-0.6,3.33]
Wong 2008 18 0.6 (3.1) 18 1(5.1) — 33.86% -0.39[-3.13,2.36]
Subtotal *** 30 27 - 100% 0.77[-0.83,2.37]
Heterogeneity: Tau?=0; Chi*=1.03, df=1(P=0.31); 1?=3.15%
Test for overall effect: Z=0.94(P=0.35)
2.9.2 Improvement in language age
Wong 2007 12 2.5(4.3) 9 0.7 (1.3) ——.— 100% 1.88[-0.7,4.46]
Subtotal *** 12 9 e 100% 1.88[-0.7,4.46]
Heterogeneity: Not applicable
Test for overall effect: Z=1.43(P=0.15)
Test for subgroup differences: Chi?=0.51, df=1 (P=0.47), 1>=0%
Favours control -5 25 0 25 5 Favours treatment

Analysis 2.10. Comparison 2 Needle acupuncture plus conventional treatment versus conventional
treatment alone, Outcome 10 Improvement in Reynell Language Developmental Scale (RLDS).

Study or subgroup Treatment Control Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
2.10.1 Improvement in comprehension age
Wong 2007 12 0.6 (1) 9 0.2(0.3) T+ 0.45[-0.17,1.07]
2.10.2 Improvement in comprehension score
Wong 2007 12 46(4.7) 9 2.9(2.8) _ 1.69[-1.55,4.94]
2.10.3 Improvement in expression age
Wong 2007 12 0.8 (1) 9 0.2(0.5) —— 0.57[-0.08,1.22]
2.10.4 Improvement in expression score
Wong 2007 12 4.5 (4.6) 9 3.2(4.8) 1.28[-2.79,5.35]
Favours control 5 2.5 0 25 5 Favours treatment
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Analysis 2.11. Comparison 2 Needle acupuncture plus conventional treatment versus
conventional treatment alone, Outcome 11 Post-treatment Arabic Language Test (ALT) score.

Study or subgroup Treatment Control Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl

2.11.1 Attention
Allam 2008 10 3.1(0.8) 10 2.8(0.8) -+ 0.3[-0.4,1]

2.11.2 Receptive semantics
Allam 2008 10 9.4(3.1) 10 7(3.8) -t 2.4[-0.64,5.44]

2.11.3 Expressive semantics
Allam 2008 10 4.1(3.4) 10 4.4 (3.4) s E— -0.3[-3.28,2.68]

2.11.4 Receptive syntax
Allam 2008 10 0(0) 10 0(0) Not estimable

2.11.5 Expressive syntax
Allam 2008 10 0(0) 10 0(0) Not estimable

2.11.6 Phonology
Allam 2008 10 0(0) 10 0(0) Not estimable

2.11.7 Pragmatics
Allam 2008 10 0(0) 10 0(0) Not estimable

Favours control S 25 0 2.5 5 Favours treatment

Analysis 2.12. Comparison 2 Needle acupuncture plus conventional treatment versus conventional
treatment alone, Outcome 12 Post-treatment Peabody Picture Vocabulary Test (PPVT) score.

Study or subgroup Treatment Control Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Wang 2007 30 49.9 (11.4) 30 44,6 (13.8) —’—0— 5.37(-1.04,11.78]
Favours control ‘105 0 5 10 Favours treatment

Analysis 2.13. Comparison 2 Needle acupuncture plus conventional treatment versus conventional treatment
alone, Outcome 13 Frequency of improvement in Chinese version of Psychoeducational Profile (CPEP).

Study or subgroup Treatment Control Risk Ratio Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

2.13.1 Frequency of any improvement

Yan 2007 20/20 20/20 + 1[0.91,1.1]

2.13.2 Frequency of improvement of >=16 marks
Yan 2007 11/20 3/20 —_—t 3.67[1.2,11.19]

2.13.3 Frequency of improvement of >=8 marks
Yan 2007 18/20 10/20 — 1.8[1.13,2.86]

Favours control 0.1 02 05 1 2 5 10 Favours treatment
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Analysis 2.14. Comparison 2 Needle acupuncture plus conventional treatment versus conventional
treatment alone, Outcome 14 Improvement in Chinese version of Psychodeducational Profile (CPEP) score.

Study or subgroup Treatment Control Mean Difference Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
2.14.1 Improvement in total score
Yan 2007 20 20.6 (14) 20 9.9 (7.4) —t 10.75[3.82,17.68]
2.14.2 Improvement in imitation
Yan 2007 20 22.7(17.3) 20 4.5(6.2) s — 18.25[10.18,26.32]
2.14.3 Improvement in sensory
Yan 2007 20 10.8 (10.4) 20 10.1(8.3) —t 0.75[-5.09,6.59]
2.14.4 Improvement in fine motor skills
Yan 2007 20 18.8 (15.1) 20 10.8 (11.7) 8[-0.34,16.34]
2.14.5 Improvement in gross motor skills
Yan 2007 20 16.9 (24.2) 20 10.7 (13.6) s — 6.2[-5.97,18.37]
2.14.6 Improvement in eye-hand coordination
Yan 2007 20 14.1 (14.6) 20 6.8 (11) S 7.3[-0.7,15.3]
2.14.7 Improvement in cognitive ability
Yan 2007 20 20.2(18.8) 20 11.7(11.7) s 8.45[-1.26,18.16]
2.14.8 Improvement in speech
Yan 2007 20 25.6 (25) 20 6.5(13.1) EE — 19.15[6.78,31.52]

Favours control 20 -10 0 10 20 Favours treatment

Analysis 2.15. Comparison 2 Needle acupuncture plus conventional treatment versus conventional
treatment alone, Outcome 15 Improvement in Functional Independence Measure of Children (WeeFim).

Study or subgroup Treatment Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
2.15.1 Improvement in total score
Wong 2002 15 8(5.6) 13 1(1.4) — 27.82% 7[4.07,9.93]
Wong 2007 12 4(3) 9 0.1(1.4) —.— 63.31% 4.09[2.15,6.03]
Wong 2008 18 1.3(8.5) 18 3.5(7.3) e 8.87% -2.22[-7.41,2.97]
Subtotal *** 45 40 <o 100% 4.34[2.79,5.89]
Heterogeneity: Tau?=0; Chi*=9.37, df=2(P=0.01); 1>=78.65%
Test for overall effect: Z=5.5(P<0.0001)
2.15.2 Improvement in self-care
Wong 2002 15 4.9(6.1) 13 0.5(1.9) —— 38.24% 4.39[1.13,7.66]
Wong 2007 12 1.9(2.8) 9 2.2 (4.6) —— 34.81% 4.1[0.67,7.52]
Wong 2008 18 0.5(6.4) 18 2.8(5.5) — 26.94% -2.25[-6.15,1.65]
Subtotal *** 45 40 o 100% 2.5[0.48,4.52]
Heterogeneity: Tau?=0; Chi*=7.83, df=2(P=0.02); 1>=74.47%
Test for overall effect: Z=2.42(P=0.02)

Favours control -10 0 5 10

Favours treatment
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Study or subgroup Treatment Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

2.15.3 Improvement in mobility

Wong 2002 15 11.9(8.4) 13 1(1.8) ———— 10.25% 10.87[6.5,15.24]

Wong 2007 12 1.7(5.1) 9 0.1(0.2) —— 23.25% 1.68[-1.22,4.58]

Wong 2008 18 0.3(2.7) 18 0.6 (2.6) E B 66.49% -0.3[-2.02,1.41]
g

Subtotal *** 45 40 L 100% 1.3[-0.1,2.7]

Heterogeneity: Tau?=0; Chi?=21.86, df=2(P<0.0001); 1*=90.85%
Test for overall effect: Z=1.82(P=0.07)

2.15.4 Improvement in cognition

Wong 2002 15 8.5 (6.5) 13 1.5(2) — 26.62% 7.07[3.59,10.56]
Wong 2007 12 10.3 (6.5) 9 2(2.3) — 20.51% 8.38[4.41,12.35]
Wong 2008 18 0.5(3.2) 18 -0.1(4.3) —— 52.87% 0.61[-1.86,3.08]
Subtotal *** 45 40 <o 100% 3.92[2.13,5.72]

Heterogeneity: Tau?=0; Chi*=14.87, df=2(P=0); 1°=86.55%
Test for overall effect: Z=4.28(P<0.0001)

2.15.5 Improvement in comprehension

Wong 2008 18 -0.3(1) 18 0.4(1.8) . 100% -0.7[-1.65,0.26]
Subtotal *** 18 18 d 100% -0.7[-1.65,0.26]
Heterogeneity: Not applicable
Test for overall effect: Z=1.43(P=0.15)
2.15.6 Improvement in expression
Wong 2008 18 0(1.1) 18 -0.4(0.6) . 100% 0.36[-0.22,0.94]
Subtotal *** 18 18 ¢ 100% 0.36[-0.22,0.94]
Heterogeneity: Not applicable
Test for overall effect: Z=1.22(P=0.22)
2.15.7 Improvement in social interaction
Wong 2008 18 0.2(1.1) 18 -0.3(1.3) . 100% 0.5[-0.3,1.3]
Subtotal *** 18 18 b 100% 0.5[-0.3,1.3]
Heterogeneity: Not applicable
Test for overall effect: Z=1.23(P=0.22)
2.15.8 Improvement in problem solving
Wong 2008 18 0.1(0.9) 18 -0.2(1.1) . 100% 0.33[-0.3,0.96]
Subtotal *** 18 18 ¢ 100% 0.33[-0.3,0.96]
Heterogeneity: Not applicable
Test for overall effect: Z=1.03(P=0.3)
2.15.9 Improvement in memory
Wong 2008 18 0.2(0.8) 18 0.3(1) . 100% -0.14[-0.73,0.45]
Subtotal *** 18 18 # 100% -0.14[-0.73,0.45]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.46(P=0.65) ‘ ‘ ‘ ‘ ‘
Favours control 105 0 5 10 Favours treatment
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Analysis 2.16. Comparison 2 Needle acupuncture plus conventional treatment versus conventional
treatment alone, Outcome 16 Improvement in Functional Independence Measure of children
(WeeFim): sensitivity analysis excluding trials with inadequate allocation concealment or blinding.

Study or subgroup Treatment Control Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl

2.16.1 Improvement in total score

Wong 2007 12 4(3) 9 -0.1(1.4) — 4.09[2.15,6.03]

2.16.2 Improvement in self-care
Wong 2007 12 1.9(2.8) 9 -2.2(4.6) e E— 4.1[0.67,7.52]

2.16.3 Improvement in mobility
Wong 2007 12 1.7(5.1) 9 0.1(0.2) -t 1.68[-1.22,4.58]

2.16.4 Improvement in cognition
Wong 2007 12 10.3 (6.5) 9 2(2.3) e — 8.38[4.41,12.35]

Favours control -10 -5 0 5 10 Favours treatment

Analysis 2.17. Comparison 2 Needle acupuncture plus conventional treatment versus
conventional treatment alone, Outcome 17 Clinical Global Impression Scale (CGIS) score.

Study or subgroup Treatment Control Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl

2.17.1 Total score
Wong 2008 18 2.9(0.7) 18 3.6 (0.6) s — -0.61[-1.05,-0.17]

2.17.2 Response to social interaction
Wong 2002 15 3.6 (0.6) 15 3.8(1.3) —_——T -0.2[-0.91,0.51]

2.17.3 Social initiation

Wong 2002 15 3.7(0.5) 15 3.8(0.9) . — -0.07[-0.56,0.42]

2.17.4 Use of speech
Wong 2002 15 2.9(0.6) 15 4(0) Not estimable

2.17.5 Repetitive behavior
Wong 2002 15 2.9(0.6) 15 3.7(0.8) e e— -0.8[-1.3,-0.3]

2.17.6 Behavior problem
Wong 2002 15 2.8(0.7) 15 4(0) Not estimable

2.17.7 Activity level
Wong 2002 15 3.2(1) 15 4(0) Not estimable

2.17.8 Sleep problem
Wong 2002 15 2.8(0.9) 15 4(0) Not estimable

2.17.9 Digestive problem
Wong 2002 15 3.7(0.7) 15 4(0) Not estimable

Favours treatment R ] 0 0.5 1 Favours control
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Analysis 2.18. Comparison 2 Needle acupuncture plus conventional treatment versus conventional
treatment alone, Outcome 18 Frequency of improvement in Clinical Global Impression Scale (CGIS).

Study or subgroup Treatment Control Risk Ratio Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Wong 2007 12/12 2/9 —_— 3.85[1.31,11.31]
Favours control ~ 0.01 0.1 1 10 100 Favours treatment
Comparison 3. Acupressure plus conventional treatment versus conventional treatment alone
Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1 Frequency of improvement 1 Risk Ratio (M-H, Fixed, 95% Cl) Totals not select-
in China Rehabilitation Re- ed
search Council (CRRC) sign-
significance relations scale
1.1 Overall improvement 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]
1.2 Significant overall im- 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]
provement
1.3 Comprehension of situa- 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]
tion
1.4 Matching objects 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0, 0.0]
1.5 Selection of objects 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0,0.0]
1.6 Non-verbal comprehension 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]
1.7 Non-verbal expression 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0,0.0]
1.8 Speech comprehension 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]
1.9 Speech expression 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0,0.0]
1.10 Speech imitation 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0,0.0]
1.11 Vocabulary comprehen- 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]
sion
1.12 Vocabulary expression 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]
1.13 Phrase comprehension 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]
1.14 Phrase expression 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0,0.0]
1.15 Communication attitude 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]

Acupuncture for autism spectrum disorders (ASD) (Review)

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

63



- Coch rane Trusted evidence.
. fi d decisions.
U Library  ceernean

Cochrane Database of Systematic Reviews

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
2 Frequency of improvement 1 Risk Ratio (M-H, Fixed, 95% Cl) Totals not select-
in basic developmental assess- ed
ment
2.1 Putting a small ball 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]
2.2 Response 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]
2.3 Shape differentiation 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]
2.4 6-shape board 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0, 0.0]
2.5 Building blocks 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0,0.0]
2.6 Aligning blocks 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]
2.7 Building tunnel 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0,0.0]
2.8 Drawing dots 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]
2.9 Copying marks 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0,0.0]
2.10 Copying cross and circle 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0,0.0]
2.11 Drawing 2 lines 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]
2.12 Drawing 3 lines 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]
2.13 Vocalization 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0, 0.0]
2.14 Babbling 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0,0.0]
2.15 Speech 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]
2..16 Non-verbal comprehen- 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]
sion
2.17 Non-verbal matching 1 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]
3 Improvement in Parents' 1 Mean Difference (IV, Fixed, 95% Cl) Totals not select-
Rating Questionnaire ed
3.1 Overall improvement 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]
3.2 Improvement in language 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0, 0.0]
3.3 Improvement in social in- 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0, 0.0]
teraction
3.4 Improvement in stereo- 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0, 0.0]
typed behavior
3.5 Improvement in motor 1 Mean Difference (IV, Fixed, 95% Cl) 0.0[0.0,0.0]

functioning
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Analysis 3.1. Comparison 3 Acupressure plus conventional treatment versus
conventional treatment alone, Outcome 1 Frequency of improvement in China

Rehabilitation Research Council (CRRC) sign-significance relations scale.

Study or subgroup Treatment Control Risk Ratio Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
3.1.1 Overall improvement
Zhou 2008 15/16 10/14 = 1.31[0.92,1.87]
3.1.2 Significant overall improvement
Zhou 2008 10/16 5/14 T 1.75[0.79,3.89]
3.1.3 Comprehension of situation
Zhou 2008 15/16 13/14 + 1.01[0.83,1.22]
3.1.4 Matching objects
Zhou 2008 1/16 1/14 —+ 0.88[0.06,12.73]
3.1.5 Selection of objects
Zhou 2008 1/16 1/14 —+ 0.88[0.06,12.73]
3.1.6 Non-verbal comprehension
Zhou 2008 2/16 6/14 —t 0.29[0.07,1.22]
3.1.7 Non-verbal expression
Zhou 2008 1/16 5/14 e — 0.18[0.02,1.32]
3.1.8 Speech comprehension
Zhou 2008 5/16 5/14 — 0.88[0.32,2.4]
3.1.9 Speech expression
Zhou 2008 4/16 3/14 e 1.17[0.31,4.34]
3.1.10 Speech imitation
Zhou 2008 1/16 2/14 e e 0.44[0.04,4.32]
3.1.11 Vocabulary comprehension
Zhou 2008 5/16 0/14 e 9.71[0.58,161.31]
3.1.12 Vocabulary expression
Zhou 2008 5/16 0/14 e 9.71[0.58,161.31]
3.1.13 Phrase comprehension
Zhou 2008 1/16 0/14 e e E—— 2.65[0.12,60.21]
3.1.14 Phrase expression
Zhou 2008 1/16 0/14 e e E—— 2.65[0.12,60.21]
3.1.15 Communication attitude
Zhou 2008 15/16 8/14 — 1.64[1.02,2.63]
Favours control ~ 0.005 0.1 1 10 200 Favours treatment
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Analysis 3.2. Comparison 3 Acupressure plus conventional treatment versus conventional
treatment alone, Outcome 2 Frequency of improvement in basic developmental assessment.

Study or subgroup Treatment Control Risk Ratio Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

3.2.1 Putting a small ball
Zhou 2008 15/16 12/14 T+ 1.09[0.85,1.4]

3.2.2 Response
Zhou 2008 13/16 7/14 —— 1.63[0.92,2.89]

3.2.3 Shape differentiation
Zhou 2008 10/16 6/14 T+ 1.46[0.71,2.98]

3.2.4 6-shape board
Zhou 2008 4/16 1/14 —_—Tt 3.5[0.44,27.75]

3.2.5 Building blocks
Zhou 2008 15/16 11/14 ™ 1.19[0.88,1.61]

3.2.6 Aligning blocks
Zhou 2008 13/16 8/14 T 1.42[0.85,2.37]

3.2.7 Building tunnel
Zhou 2008 5/16 1/14 e 4.38[0.58,33.1]

3.2.8 Drawing dots
Zhou 2008 10/16 6/14 T+ 1.46[0.71,2.98]

3.2.9 Copying marks
Zhou 2008 5/16 1/14 R 4.38[0.58,33.1]

3.2.10 Copying cross and circle
Zhou 2008 1/16 0/14 + 2.65[0.12,60.21]

3.2.11 Drawing 2 lines
Zhou 2008 8/16 3/14 T+ 2.33[0.76,7.13]

3.2.12 Drawing 3 lines
Zhou 2008 1/16 0/14 t 2.65[0.12,60.21]

3.2.13 Vocalization
Zhou 2008 1/16 2/14 R e E— 0.44[0.04,4.32]

3.2.14 Babbling
Zhou 2008 2/16 4/14 —tT 0.44[0.09,2.04]

3.2.15 Speech
Zhou 2008 8/16 2/14 Tt 3.5[0.89,13.82]

3.2.16 Non-verbal comprehension
Zhou 2008 15/16 8/14 —— 1.64[1.02,2.63]

Favours control ~ 0-01 0.1 1 10 100 Favours treatment
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Study or subgroup Treatment Control
n/N n/N

M-H, Fixed, 95% CI

Risk Ratio

Risk Ratio
M-H, Fixed, 95% CI

3.2.17 Non-verbal matching
Zhou 2008 15/16 7/14

1.88[1.09,3.21]

Favours control ~ 0-01

Analysis 3.3. Comparison 3 Acupressure plus conventional treatment versus

0.1

Favours treatment

conventional treatment alone, Outcome 3 Improvement in Parents' Rating Questionnaire.

Study or subgroup Treatment Control Mean Difference Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
3.3.1 Overall improvement
Chan 2009 16 1(0.7) 16 0.4 (0.4) s a— 0.56[0.15,0.97]
3.3.2 Improvement in language
Chan 2009 16 1.2(0.7) 16 0.4 (0.4) e — 0.78[0.38,1.18]
3.3.3 Improvement in social interaction
Chan 2009 16 1.1(0.8) 16 0.4 (0.5) _— 0.65[0.2,1.1]
3.3.4 Improvement in stereotyped behavior
Chan 2009 16 0.6 (1.1) 16 0.3(0.7) R e e— 0.21[-0.41,0.83]
3.3.5 Improvement in motor functioning
Chan 2009 16 1(1.2) 16 0.6 (0.7) —_— 0.44[-0.22,1.1]

Favours control -1 05 0 0.5 Favours treatment

APPENDICES

Appendix 1. Search strategies
Search strategy for CENTRAL

#1MeSH descriptor Acupuncture Therapy explode all trees

#2acupunc*

#3acupress*

#4electroacupunc*

#5meridian*

#6acupoint*

#7(#1 OR #2 OR #3 OR #4 OR #5 OR #6)

#8MeSH descriptor Child Development Disorders,Pervasive explode all trees
#9MeSH descriptor Communication, this term only

#10autis*

#11PDD

#12pervasive development disorder*

#13language near/3 delay*

#l4communicat*

#15speech near/3 disorder*

#16childhood schizophrenia

#17kanner*

#18asperg*

#19(#8 OR#9 OR#10 OR#11 OR#12 OR #13 OR #140R #15 OR #16 OR #17 OR #18)
#20(#7 AND #19)

Acupuncture for autism spectrum disorders (ASD) (Review)
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Search strategy for MEDLINE

1 exp Acupuncture Therapy/

2 acupunc$.tw.

3 acupunc$.tw.

4 electroacupunc$.tw.

5 meridian$.tw.

6 acupointsS.tw.
76or4orlor3or2or5

8 exp Child Development Disorders, Pervasive/
9 Communication/

10 autisS.tw.

11 pdd.tw.

12 pervasive developmental disorder$.tw.
13 (language adj3 delay$).tw. )
14 communicat$.tw.

15 (speech adj3 disorder$).tw.
16 childhood schizophrenia.tw.
17 kannerS$.tw.

18 asperg$.tw.

19 or/8-18

207and 19

21 randomized controlled trial.pt.
22 controlled clinical trial.pt.

23 randomized.ab.

24 drug therapy.fs.

25 randomly.ab.

26 trial.ab.

27 groups.ab.

28 placebo.ab.

29 or/21-28 (

30 exp animals/ not humans.sh.
3129 not 30

3220and 31

Search strategy for EMBASE

1 exp Acupuncture Therapy/

2 acupunc$.tw.

3 electroacupunc$.tw.

4 meridian$.tw.

5 acupoints$.tw.

6 acupressS.tw.

7 or/1-6

8 Autism/

9 autisS.tw.

10 pdd.tw.

11 pervasive developmental disorderS$.tw.
12 (language adj3 delay$).tw.
13 communicat$.tw.

14 (speech adj3 disorder$).tw.
15 childhood schizophrenia.tw.
16 kannerS.tw.

17 asperg$.tw.

18 exp interpersonal communication/
19 or/8-18

207and 19

21 randomS$.tw.

22 factorialS.tw.

23 crossoverS.tw.

24 cross overS$.tw.

25 cross-overS.tw.
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26 placebo$.tw.

27 (doubl$ adj blind$).tw.

28 (singl$ adj blind$).tw.

29 assign$.tw.

30 allocat$.tw.

31 volunteerS.tw.

32 Crossover Procedure/

33 double-blind procedure.tw.
34 Randomized Controlled Trial/
35 Single Blind Procedure/

36 0r/21-35

3720and 36

Search strategy for PsycINFO via EBSCOhost (September 2010)
S40 S20 and S39
539 521 or S22 or S23 or S24 or S25 or S26 or S27 or S28 or S29 or S30 or
S31 or S32 or S33 or S34 or S35 or S36 or S37 or S38
S38 control*
S37 (tripl* N3 blind*) or (tripl* N3 mask*)
S36 (trebl* N3 blind* ) or (trebl* N3 mask*)
S35 (trebl* N3 blind* ) or (trebl* N3 mask*)
S34 (doubl* N3 blind*) or (doubl* N3 mask*)
S33 (singl* N3 blind*) or (singl* N3 mask*)
S32 prospectiv*
S31 evaluat® N3 stud”
S30 research N3 design
S29 clinical N3 trial*
S28 randomi?ed controlled trial*
S27 comparative stud*
S26 random*
S25 placebo”
S24 DE "Followup Studies"
S23 DE placebo
S22 DE "Treatment Outcomes" OR DE "Psychotherapeutic Outcomes"
S21 DE Treatment Effectiveness Evaluation
S20 S7 and S19
S19 (S8 0orS9orS10orS11orS12orS13 orS14orS150rS160rS17 orS18)
S18 asperg”
S17 kanner*
S16 childhood schizophrenia

S15 speech N3 disorder*
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S14 communicat™®
S13 language N3 delay*
S12 pervasive developmental disorder*
S11 pdd
S10 autis*
S9 DE communication
S8 De autism
S7S1orS2orS3orS4orS5orS6
S6 acupoints®
S5 meridian*
S4 electroacupunc*
S3 acupress*
S2 Acupunc*
S1DE Acupuncture
Search strategy for PsycINFO via OVID (February 2009)

1 exp Acupuncture/

2 acupunc$.tw.

3 acupressS.tw.

4 electroacupunc$.tw.

5 meridian$.tw.

6 acupointsS.tw.
76or4orlor3or2or5

8 exp Autism/

9 Communication/

10 autisS.tw.

11 pdd.tw.

12 pervasive developmental disorder$.tw.
13 (language adj3 delay$).tw.

14 communicat$.tw.

15 (speech adj3 disorder$).tw.

16 childhood schizophrenia.tw.

17 kannerS$.tw.

18 asperg$.tw.
1911or9orl7orl2orl50rl4or8orl8orl6orl0orl3
207and 19

21 Treatment Effectiveness Evaluation/
22 exp Treatment Outcomes/

23 Psychotherapeutic Outcomes/
24 PLACEBO/

25 exp Followup Studies/

26 placebo$.tw.

27 randomS$.tw.

28 comparative stud$.tw.

29 randomi#ed controlled trial$.tw.
30 (clinical adj3 trial$).tw.

31 (research adj3 design).tw.

32 (evaluat$ adj3 stud$).tw.

33 (prospectiv$ adj3 stud$).tw.

34 ((singl$ or doubl$ or trebl$ or tripl$) adj3 (blind$ or mask$)).tw.

35 controlS.tw.
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36350r270r250r330r320r28or2l1or26or22or34or300r24or23or3lor29
3736and 20

Search strategy for CINAHL
S38 S8 and S20 and S37
S37 521 or S22 or S23 or S24 or S25 or S26 or S27 or S28 or S29 or S30 or
S31 or S32 or S33 or S34 or S35 or S36
S36 (evaluat* study or evaluat* research) or (effectiv* study or
effectiv* research) or (prospectiv* study or prospectiv* research)
S35 placebo*
S33 cross over*
S32 crossover*
S31 (MH "Crossover Design")
S30 (tripl* N3 mask*) or (tripl* N3 blind*)
S29 (trebl* N3 mask*) or (trebl* N3 blind*)
S28 (doubl* N3 mask*) or (doubl* N3 blind*)
S27 (singl* N3 mask*) or (singl* N3 blind*)
S26 (clinic* N3 trial*) or (control* N3 trial*)
S25 (random* N3 allocat™* ) or (random* N3 assign*)
S24 randomis* or randomiz*
$23 (MH "Meta Analysis")
S22 (MH "Clinical Trials+")
$21 MH random assignment
S20(S90orS100rS11orS12orS13orS14orS150rS16or S17 or S18 or S19)
S19 childhood schizophrenia
S18 speech N3 disorder*
S17 language N3 delay*
S$16 communicat*
S15 (MH "Communication")
S14 pervasive development* disorder®
S13 pdd*
S12 kanner*
S11 asperg”
S10 autis*
S9 (MH "Child Development Disorders, Pervasive+")

S8 S1orS2orS3orS4orS5orS6orS7
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S7 (MH "Meridians+")

S6 acupoints*

S5 meridian*

S4 electroacupunc*

S3 acupress*

S2 acupunc*

S1 (MH "Acupuncture+")
Search terms for metaRegister of Controlled Trials
acupressure and autis*
acupuncture and autis*

Search strategy for AMED (last searched February 2009)
1 exp Acupuncture Therapy/

2 acupunc$.tw.

3 acupressS.tw.

4 electroacupunc$.tw.

5 meridian$.tw.

6 acupointsS.tw.

76or4orlor3or2or5

8 Communication/

9 autis$.tw.

10 pdd.tw.

11 pervasive developmental disorderS$.tw.
12 (language adj3 delay$).tw.

13 communicat$.tw.

14 (speech adj3 disorder$).tw.

15 childhood schizophrenia.tw.

16 kannerS$.tw.

17 asperg$.tw.

18 Autism/
1911or9orl7orl2orl5o0rl4or8orl8orl6orl0orl3
207 and 19

Appendix 2. Search strategy for TCMLARS, Chinese Clinical Trials Registry, China Journal Full-text Database, China
Master Theses Full-text Database, China Doctor Dissertation Full-text Database, China Proceedings of Conference
Database, and Index to Taiwan Periodical Literature System and Index to Taiwan Periodical Literature System

1. "ZiBiZheng"(Self Shut-off Syndrome) or GuDuZheng (lonely Syndrome)

2. "ZhenJiu" (Acupuncture) or "ZhenCi" (Acupuncture) or "DianZhen" (Electro-acupuncture) or "ZhenYa" (Acupressure) or "ErZhen" (Ear
Acupuncture) or "TiZhen" (Body acupuncture) or "SheZhen" (Tongue acupuncture) or "TouPiZhen" (Scalp acupuncture) or
"XueWei" (acupoints)

3.1land2

Appendix 3. Data Extraction Form - Acupuncture for ASD

Trial Reference ID

METHODS

Design:

Randomisation method:
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Method of allocation concealment:

Blinding method:
Stratification factors:

PARTICIPANTS

Inclusion criteria:

Exclusion criteria:

Number of participants (Intervention : control):
Number of males (Intervention : control):

Age:

Specific diagnosis/diagnostic subtypes:
Comorbidities:

Duration of autism:

Previous treatment:

INTERVENTIONS

Intervention group:
Control group:

Washout period in cross-over design:

OUTCOMES

Outcome measures used:

NOTES

Dropouts (with reasons):
Duration of follow-up:

Methods of analysis (intention-to-treat/per-protocol analysis):
Comparability of groups at baseline (yes/no):
Statistical techniques:
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Remarks:

WHAT'S NEW

Date Event Description
24 July 2013 Amended Minor edit to reference
HISTORY

Protocol first published: Issue 2, 2009
Review first published: Issue 9,2011

Date Event Description

29 January 2009 Amended Converted to new review format
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criteria; appraising risk of bias in papers; extracting data from papers; writing to authors of papers for additional information; obtaining
and screening data on unpublished studies; data management for the review; entering data into Review Manager 5; analysis of data;
interpretation of data; providing a methodological perspective; providing a clinical perspective; writing the protocol and final review.

WX Chen: data collection for the review; designing search strategies; undertaking searches; screening search results; organizing retrieval of
papers; screening retrieved papers against eligibility criteria; appraising quality of papers; extracting data from papers; writing to authors
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

The descriptions of primary and secondary outcomes were modified in the review for better clarity.

The primary outcome was changed from "Behavioral observations and standardized assessments of autistic behaviors" to:

"Core features of ASD, i.e. social interaction, communication and behavioral problems including stereotypy or restricted, repetitive
patterns of behavior, interests or activities, as measured by validated instruments and behavioral observations, such as Aberrant Behavior
Checklist (ABC) (Aman 1986), Ritvo-Freeman Real Life Rating Scale (RFRLRS) (Freeman 1986), Autism Treatment Evaluation Checklist (ATEC)
(Rimland 1999), and Autism Diagnostic Observation Scale (ADOS) (Lord 1997)."

The descriptions of measures for secondary outcomes were largely deleted.
INDEX TERMS

Medical Subject Headings (MeSH)

Acupuncture Therapy [*methods]; Child Development Disorders, Pervasive [*therapy]; Randomized Controlled Trials as Topic;
Treatment Outcome

MeSH check words

Adolescent; Child; Child, Preschool; Humans
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