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Background: The Centers for Disease
Control and Prevention stated that about
T1in every 44 children between the ages of
4 and 8 years old had been identified with
autism spectrum disorder (ASD). Comple-
mentary interventions such as massage
are crucial for the improvement of the
health outcomes of ASD patients, such
as abnormal sensory response; Autism
Behavior Checklist; parenting stress, self-
regulatory difficulties, social, language,
and communication abilities; tactile or oral
abnormalities; Vineland daily living skills;
Vineland socialization; Childhood Autism
Rating Scale; Preschool Language Scale
5th Edition (PLS-5) auditory commmunica-
tion; and PLS-5 expressive communica-
tion.

Purpose: We aim to systematically
investigate the effects of different types
of massage on self-regulatory difficulties,
tactile and oral abnormalities, and parent-
ing stress in children with ASD.

Methods: PubMed, Cochrane Library,
Scopus, and Web of Science were scoured
from their inception through November
15, 2022. Research comparing massage
efficacy in children with ASD to other
methods or a control group was included.

For randomized controlled trials (RCTs), we
utilized the Cochrane risk of bias tool; and
for cohort studies, we used the tool devel-
oped by the National Institutes of Health.
Meta-analysis was carried out with Review
Manager 5.4. For our continuous data, we
calculated the mean difference (MD) and
95% confidence interval (95% ClI).

Results: We included 10 studies with a
total number of 485 children with autism.
Our analysis showed a significant decrease
in the massage group regarding self-regu-
latory difficulties (MD = -9.15; 95% CI (-13.69
to -4.60), p < 0.0001). Also, the massage
group showed a significant decrease in
tactile or oral abnormalities compared
with the control group (MD = -4.83; 95%
Cl (-7.86 to -1.80), p = 0.002). Moreover,
parenting stress significantly decreased
in the massage group compared to the
control group (MD = -4.31; 95% CI (-7.02 to
-1.61), p = 0.002).

Conclusion: Qigong and traditional Thai
massage improved self-regulatory difficul-
ties and decreased tactile or oral abnor-
malities in children with autism. Moreover,
they decreased parenting stress. How-
ever, we need more RCTs with larger
sample sizes with high quality to assess
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the different types of massage effects on
autistic children and produce more valid
results. So, Qigong and traditional Thai
massage could be used as a complement
to educational and training interventions
in children with autism.
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INTRODUCTION

According to the World Health Organi-
zation, 1in every 100 children suffers from
autism.() Moreover, the Centers for Disease
Control and Prevention stated that about
1in every 44 children between the ages of
4 and 8 years old had been identified with
autism spectrum disorder (ASD).?) ASD is
a group of neurodevelopmental disorders
affecting people’'s communication, learn-
ing ability, and social development. The
word spectrum means that people with
ASD can have various symptoms and dis-
abilities.® Therefore, autism is considered
the most prevalent neurological disorder
among children. Autism also puts a heavy
burden on the parents and families of ASD
patients.®

Behavioral and social functions are
closely related to sensory processing which
is the way our brain receives, organizes,
and responds to information from our
senses, such as sight, sound, touch, smell,
and taste.(® Sensory processing disorders
are conditions where the brain has trouble
processing sensory information, which can
cause problems with behavior and social
functions. Also, sensory processing disor-
ders are much more common in autistic
patients, with rates between 43% and 95%
than in the neurotypical group.®) Autistic
patients also have atypical responses to
stimuli that involve social impairment
that are different from what is expected
or normal for most people. For example,
an atypical response to loud noise could
be covering your ears and screaming, or
ignoring it completely. Therefore, sensory
processing and ASD have a strong connec-
tion.”) The pathophysiology of ASD and
sensory processing disorder is not fully
understood, but it may involve abnormal
brain connectivity, neuroinflammation,
oxidative stress, mitochondrial dysfunction,
and genetic factors.(®

Due to the complexity and variability of
ASD’'s genesis, there are still no approved
drugs to manage the disease’s primary
symptoms.(®) However, there are many
types of treatment interventions avail-
able for ASD, depending on the indi-
vidual’'s needs and goals. Some of the
common categories of interventions are
behavioral, developmental, educational,
social-relational, psychological, and com-
plementary approaches.l19 Moreover,
Lordan et al.M revealed that none of the
available treatments, either alone or in
combination, have been able to cure ASD
completely. Therefore, early investigation
and complementary interventions such as
mMassage are crucial for the improvement of
the health outcomes of ASD patients, such
as abnormal sensory response; Autism
Behavior Checklist (ABC); parenting stress;
self-regulatory difficulties; tactile or oral
abnormalities; Vineland daily living sKills;
Vineland socialization; social, language,
and communication abilities; Childhood
Autism Rating Scale (CARS); Preschool
Language Scale 5th Edition (PLS-5) audi-
tory communication; and PLS-5 expressive
communication.(12-14)

Massage included many techniques.
Usually, it includes having someone else
apply the proper pressure to specific body
areas. The commmon types of massage are
the following: Swedish massage, traditional
Indian massage, traditional Thai massage,
and Chinese massage.(®1% Qigong mas-
sage is a type of massage that combines
a gentle touch with breathing and move-
ment exercises. It is based on the principles
of traditional Chinese medicine and aims
to balance the flow of energy (gi) in the
body. Qigong massage may help with
stress relief, pain management, immune
system support, and overall well-being.
Moreover, Thai massage is a type of mas-
sage that involves stretching, pulling, and
rocking techniques to relieve tension, pro-
mote relaxation,and improve flexibility and
circulation. It is sometimes called assisted
yoga because the practitioner moves the
client into various yoga-like poses. Thai
mMassage may help with headaches, back
pain, joint stiffness, and pain, anxiety, and
energy levels.

As part of their working techniques, mas-
sage therapists push, knead, press, pat,
and use their hands, forearms, and elbows.
For the treatment of musculoskeletal and
neurological illnesses, massage is fre-
quently used in several nations. Research
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has shown that it effectively reduces pain,
eradicates fatigue, boosts mood, and alle-
viates several clinical disorders. Literature
supports that massage may improve the
symptoms of ASD children.(617) Accord-
ing to some studies, massage may have
various effects on children with autism,
such as decreasing touch aversion and
increasing tolerance for tactile stimula-
tion; reducing stress, anxiety, and cortisol
levels; improving social skills, communica-
tion, and emotional expression; enhanc-
ing mood, relaxation, and sleep quality;
and alleviating pain, muscle tension, and
sensory issues.(18-20) However, the evi-
dence for the effectiveness and safety of
massage for autism is limited, and more
research is needed to confirm the ben-
efits and optimal protocols of massage for
this population. Also, published literature
had a different effect size regarding the
effects of massage on autistic children. So
we decided to do a systematic review and
meta-analysis to resolve this conflict.

In this systematic review and meta-anal-
ysis, we aim to systematically investigate
the effects of different types of massage
on self-regulatory difficulties, tactile and
oral abnormalities, and parenting stress in
children with ASD.(519)

METHODS
Study Design

This systematic review and meta-analy-
sis followed the Cochrane guidelines and
PRISMA updates.(2122) Meta-analysis is a
type of study design that combines and
analyzes the results of several previous
studies on the same topic. It uses statistical
Mmethods to estimate the overall effect size
and variability of the relationship between
two variables or the effectiveness of an
intervention.(@)

Literature Search and Data Collection

We performed the research until Novem-
ber 2022 using the following criteria:
(Autism OR Autistic OR ASD OR “Kanner's
Syndrome” OR “Kanners Syndrome” OR
“Kanner Syndrome” OR “Asperger’s syn-
drome” OR “Aspergers syndrome”) AND
(massage OR massages OR Qigong OR
“Ch’'i Kung” OR “Tui na”). We used PubMed,
Cochrane Library, Scopus, and Web of Sci-
ence databases to search.

Studies Selection and Eligibility Criteria

All studies that met our criteria were
considered, whether they were random-
ized controlled trials (RCTs) or cohort
studies; (i) population: children with
autism; (ii) intervention: massages such as
Qigong and traditional Thai massage; (iii)
comparator: control; and (iv) outcomes:
any evaluated outcomes from these out-
comes: abnormal sensory response; ABC;
parenting stress; self-regulatory difficul-
ties; tactile or oral abnormalities; Vineland
daily living skills; Vineland socialization;
social, language, and communication
abilities; CARS; PLS-5 auditory commu-
nication; and PLS-5 expressive commu-
nication.

Certain studies were excluded from our
analysis based on the following reasons:
(i) review studies were not included in
the review; (ii) studies not published in
the English language were excluded; (iii)
studies comprising solely of abstracts
were not considered; and (iv) single arm
studies. After finishing the research, we
removed the duplicates using the EndNote
program (Clarivate, Philadelphia, PA, USA).
Screening for relevance was undertaken
by two separate reviewers (first the titles
and abstracts, then the full texts). More-
over, to find any missed relevant articles,
the reviewer revised the references of the
included studies. Finally, the third author
resolved any conflicts between the inde-
pendent authors.

Quality Assessment

The Cochrane (Cochrane Collaboration,
London, UK) risk of bias tool (version 1)
was used to evaluate our included stud-
ies.(23) The following domains make up
this tool: (i) detection of selection bias
and other biases; (ii) allocation of armes; (iii)
participant and investigator blinding; (iv)
assessment of outcomes and their blind-
ing; and (v) randomization of the popula-
tion. The possibility of bias in judgment
can be a high, low, or ambiguous risk of
bias. In addition, the cohort studies were
assessed using the National Institutes of
Health tool (NIH, Bethesda, MD, USA) for
risk of bias.?4) The tool was composed of
12 questions about population and sample
size justification, the research question,
control definition, inclusion criteria and
cases, event time, blindness, and the
reporting of confounders.
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Data Extraction

We extracted the data into preformu-
lated Excel sheets containing the fol-
lowing: (i) summary characteristics and
baseline data: study id, study arms, sample
size, female, n (%), age (year), description
of the intervention, site of study, study
design, follow-up duration, inclusion crite-
ria, primary outcomes, and conclusion, and
(i) outcomes: abnormal sensory response;
ABC; parenting stress; self-regulatory
difficulties; tactile or oral abnormali-
ties; Vineland daily living skills; Vineland
socialization; social, language, and com-
Mmunication abilities; CARS; PLS-5 auditory
communication; and PLS-5 expressive
communication.

Data Analysis

Review Manager (RevMan v5.4,
Cochrane Collaboration, London, UK) was
used to conduct the statistical analysis.
We considered the significance level at
a p-value of < 0.5 level. As the outcomes
data were continuous, we calculated
the mean difference (MD) and 95% con-
fidence interval (95% CI). Finally, the
heterogeneity was assessed using the
I-square test (/2) and the chi-square test.
We considered the data heterogeneous if
the p-value of chi-square was <0.1and the
I2value was >50%. The fixed-effect model
was used for the analysis of the homo-
geneous data, while the random effects
model was employed for the analysis of
the heterogeneous data.

RESULTS
Literature Search

Our literature search results were 204
after duplication removal from our data-
bases. Twenty articles were involved in full-
text screening after the title and abstract
screening step. Ten studies matched our
inclusion criteria in the qualitative synthe-
sis, although seven studies were included
in the quantitative synthesis (Figure 1). We
screened manually after that,and no miss-
ing studies were discovered.

Study Characteristics

We included eight RCTs(2532) gnd two
cohort studies(2933) with a total sample

size of 485. Study sites varied among three
countries: the United States, Italy, and Thai-
land. The range of age was between 3 and
6 years old. Moreover, the mean follow-up
duration was 5 months, and the specific
details are provided in Table 1.

The Quality of the Included Studies

Our included RCTs(?532) had a moder-
ate risk of bias and they are reported in
Figure 2. Regarding the cohort studies,(2033)
they were of poor quality, and the detailed
evaluation is provided in Table S1.

Qualitative Synthesis

Escalona et al.?® showed that children in
the massage group had fewer instances of
stereotypical conduct, demonstrated more
on-task and social-relatedness behavior
during classroom play observations, and
had fewer issues with sleep at home. The
study by Jerger et al.33) was a feasibility
study which showed that the approach
was feasible. If these results hold up in a
larger sample, they will shed light on the
brain mechanism of action behind the
beneficial effects of Qigong massage on
children with autism in social interaction
and communication. Finally, Silva and
Schalock (2013)29) findings suggested that
a Qigong massage routine can be benefi-
cial in treating tactile impairment in young
children with autism. Qigong massage was
a viable route to enhance developmental
outcomes in autism since there was a clear
correlation between tactile impairment
and self-regulatory delay before therapy
and a proportionate decrease of both after
treatment.

Quantitative Analysis

Abnormal sensory response

The pooled statistical analysis from our
included clinical trials2929.31.32) showed a
barely significant difference toward the
mMassage group (MD = -3.22; 95% CI (-6.38
to —0.06), p = 0.05). The results were het-
erogeneous and hence assessed using the
randome-effect model (/2 = 86%, p < 0.0001)
(Figure 3).

And after leaving out Silva et al. (2007),(29)
the results showed a non-significant differ-
ence between the two groups (MD = -3.05;
95% CI (-7.41 to 1.31), p = 0.17), and we
solved the heterogeneity (2 =53%, p = 0.12)
(Figure S1).
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FIGURE 1. PRISMA flow chart. PICO: P = population/patient/oroblem—describes the patient group or problem of
interest; | = intervention—refers to the treatment, exposure, or main intervention being considered, C = compar-
ison—represents an alternative intervention or control that is being compared to the primary intervention (if
applicable); O = outcome—specifies the expected results or what is being measured to evaluate the effectiveness

of the intervention.

Autism behavior checklist

The pooled statistical analysis from our
included clinical trials(2729-32) showed a
non-significant difference between the
two groups (MD = -7.00; 95% CI (-16.68 to
2.68), p = 0.16). The results were homog-
enous and hence assessed using the fixed-
effect model (12 = 4%, p = 0.38) (Figure 4).

Parenting stress score

The pooled statistical analysis from our
included clinical trials(20.26.31.32) showed a
significant decrease in parenting stress
score favoring the massage group com-
pared with the control group (MD = -4.37;

95% CI (-7.02to -1.61), p = 0.002). The results
were homogenous and hence assessed
using the fixed-effect model (/12 = 29%,
p = 0.24) (Figure 5).

Self-regulatory difficulties

The pooled statistical analysis from our
included clinical trials(202731.32) showed a
significant decrease in self-regulatory dif-
ficulties favoring the massage group com-
pared with the control group (MD = -9.15;
95% CI (-13.69 to -4.60), p < 0.0001). The
results were homogenous and hence
assessed using the fixed-effect model
(7= 0%, p =0.99) (Figure 6).
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Massage Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD _Total Weight IV, Random, 95% CI IV, Random, 95% CI
Silva et al., 2007 -54 322 8 27 3.2 7 223% -8.10[-11.36,-4.84) —_— _L_
Silva et al., 2008 -062 186 26 -1.08 1.55 13 28.2% 0.46 [-0.67,1.59)
Silva and Cignolini, 2011 -6.3 1586 29 -09 1524 18  85% -540[-14.50,3.70)
Silva and Schalock, 2013 =119  3.73 97 -0.56 4.08 32 27.2%  -0.63[-2.23,0.97) —.r
Silva et al., 2015 -893 1337 42 -27 1551 42 138% -6.60[-12.79,-0.41) _—
Total (95% CI) 202 112 100.0% -3.22[-6.38, -0.06] R iz
Heterogeneity: Tau®= 8.90; Chi*= 28.41, df= 4 (P < 0.0001); /*= 86% —1:0 _55 3 é 1:0

Test for overall effect. Z= 2.00 (p=0.05)

FIGURE 3. Forest plot of abnormal sensory response. Cl

Massage Control

= confidence interval; IV = intravenous; SD = standard

Test for overall effect: Z=3.12 (p = 0.002)
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FIGURE 7. Forest plot of tactile or oral abnormalities. Cl = confidence interval; SD = standard deviation.

deviation.
Massage Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Silva et al., 2007 -13.3 199 8 -243 199 7 23.0% 11.00(-9.19,31.19) b
Silva et al., 2009 -146 279 25 -49 4894 25 192% -9.70[-31.78,12.39) ——
silva and Cignolini, 2011  -20.2 3288 17 -1.4 4919 7 6.0% -18.80[-58.45, 20.85) —
Silva et al., 2015 -209 3713 42 74 3858 42 35.8% -13.50(-29.69,2.69) —&—
Silva et al., 2016 -23.4 38.94 17 127 3.7 16 16.1% -10.70 [-34.86, 13.46) —r
Total (95% Cl) 109 97 100.0% -7.00 [-16.68, 2.68]
Heterogeneity: Chif= 4,16, df= 4 (p=0.38),F = 4% ¢ i t {
) -100  -50 0 50 100
Test for overall effect: Z=1.42 (p = 0.16) Massage control
FIGURE 4. Forest plot of Autism Behavior Checklist. Cl = confidence interval;, SD = standard deviation.
Massage Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Piravej et al., 2009 -14 77 30 011 77 30 481%  -1.51[-5.41,2.39)
Silva and Cignolini, 2011 -8 149 39 01 1577 18 9.8% -9.10[-17.76,-0.44)
Silva and Schalock, 2013 -8.59 13.39 97 -2.89 16.056 32 19.2% -570[-11.87,0.47) —
Silva et al., 2015 -85 1302 42 -15 1339 42 229% -7.00[-12.65,-1.35] -
Total (95% CI) 208 122 100.0% -4.31[-7.02,-1.61] &
Heterogeneity: Chi*= 4.23, df= 3 (p=0.24); /= 29% 5 t y t
0L ! -50 -25 0 25 50
Test for overall effect: 2= 3.13 (p = 0.002) Massage control
FIGURE 5. Forest plot of parenting stress score.
Massage Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Silva and Cignolini, 2011 -99 1879 38 03 172 18 209% -10.20(-20.14,-0.26) —
Silva and Schalock, 2013 —-11.13 1562 97 -1.91 2202 32 305% -9.22[-17.46,-0.98) -
Silva et al., 2015 -125 16.05 42 -34 1974 42 349% -910[-16.79,-1.41) |
Silva et al., 2016 -11.6 20.01 17  -41 1587 16 13.7% -7.50(-19.79,4.79] o
Total (95% ClI) 194 108 100.0% -9.15[-13.69, -4.60] L
Heterogeneity: Chi*= 0.11, df= 3 (p = 0.99); F = 0% i 1 } |
o -100 -50 0 50 100
Test for overall effect: Z = 3.94 (P < 0.0001) Massage Control
FIGURE 6. Forest plot of self-regulatory difficulties. Cl = confidence interval;, SD = standard deviation.
Massage Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Silva and Schalock, 2013 -5.34 989 97 -097 1176 32 449% -4.37(-8.90,0.16) -
Silva et al., 2015 -7.2 105 42 -19 1154 42 41.2% -5.30[-10.02,-0.58) -
Silva et al., 2016 -7.3 1188 17 -24 11933 16 139% -4.90[-13.03,3.23) —
Total (95% CI) 156 90 100.0% -4.83[-7.86,-1.80] <
e i ' - P - : Il : :
Heterogeneity: Chi*= 0.08, df= 2 (p = 0.96); #= 0% 2o 35 S 75 50
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Massage Control Mean Difference Mean Difference
Study or Subgroup  Mean _ SD Total Mean  SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Silva et al., 2007 9.8 3043 8 09 3043 7 122% 8.90[-21.97,39.77)
Silva et al., 2015 8.4 26.04 42 84 3025 42 801% 0.00[-12.07,12.07)
Silva et al., 2016 109 64.43 17 57 4915 16 7.7% 5.20(-33.76,44.16)
Total (95% Cl) 67 65 100.0% 1.49[-9.31,12.29] #

Heterogeneity: Chi*= 0.31, df= 2 (p= 0.85); F=0%
Test for overall effect: 2= 0.27 (p=0.79)

-50 -25 0 25 50
Massage control

FIGURE 8. Forest plot of Vineland daily living skills. Cl = confidence interval; SD = standard deviation.

p = 0.79). The results were homogenous
and hence assessed using the fixed-effect
model (2 = 0%, p = 0.85) (Figure 8).

Vineland socialization

The pooled statistical analysis from our
included clinical trials(27.2232) showed a nhon-
significant difference between the two
groups (MD = 2.08; 95% CI (-7.93 to 12.09),
p = 0.68). The results were homogenous
and hence assessed using the fixed-effect
model (2 = 0%, p = 0.99) (Figure S2).

Social, language, and communication
abilities

The pooled statistical analysis from our
included clinical trials®°3) showed a non-
significant difference between the two
groups (MD = 2.44; 95% CI (-3.72 to 8.60),
p = 0.44). The results were homogenous
and hence assessed using the fixed-effect
model (2 = 0%, p = 0.83) (Figure S3).

Childhood autism rating scale

The pooled statistical analysis from our
included clinical trials(?732 showed a non-
significant difference between the two
groups (MD = -0.90; 95% CI (-4.46 to 2.606),
p = 0.62). The results were homogenous
and hence assessed using the fixed-effect
model (/2 = 0%, p = 0.81) (Figure S4).

PLS-5 auditory communication

The pooled statistical analysis from our
included clinical trials(2232) showed a non-
significant difference between the two
groups (MD = 2.02; 95% CI (-4.99 to 9.03),
p = 0.57). The results were homogenous
and hence assessed using the fixed-effect
model (2= 0%, p = 0.96) (Figure S5).

PLS-5 expressive communication

The pooled statistical analysis from our
included clinical trials(2232) showed a non-
significant difference between the two
groups (MD = 0.60; 95% CI (-6.09 to 7.30),
p = 0.86). The results were homogenous

and hence assessed using the fixed-effect
model (12 = 0%, p = 0.87) (Figure S6).

DISCUSSION

Our results showed some significant
values that indicate the value of massage
therapy as complementary to other stan-
dard therapies in improving the sensory
and social interactions of autistic children,
such as auditory communication, expres-
sive communication, social abilities, lan-
guage abilities, communication abilities,
and living skills. The effects were signifi-
cant on behavior and self-discipline (self-
regulatory difficulties, parenting stress) in
the autistic patients who applied to the
massage group.

The physiology of massage on ASD
symptoms is not fully understood, but
some possible explanations are as follows:
(i) massage may provide deep pressure
and tactile stimulation that can calm
the nervous system and reduce sensory
overload in children with ASD; (ii) mas-
sage may decrease the levels of cortisol,
a hormone that is associated with stress,
anxiety, and inflammation. Cortisol may
worsen the symptoms of ASD, such as
behavioral problems, gastrointestinal
issues, and immune dysfunction. (iii) Mas-
sage may improve blood circulation and
oxygen delivery to the brain and other
organs. This may enhance the brain func-
tion and cognitive abilities of children
with ASD. (iv) massage may stimulate the
release of endorphins, neurotransmitters
that are involved in pain relief and mood
regulation. Endorphins may help children
with ASD cope with pain, discomfort, and
negative emotions.®*4) We had different
kinds of massage, one(2®) about traditional
Thai massage and the other about Qigong
mMassage, although we believe the effect
is not about the technique of massage
or how skilled the therapist could be but

INTERNATIONAL JOURNAL OF THERAPEUTIC MASSAGE AND BODYWORK—VOLUME 17, NUMBER 4, DECEMBER 2024
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about tactile stimulation and touch that
can cause different stimuli to the body.('8
Another study showed the influence of
mMassage on brain regions related to stress
and emotional regulations.3%

Although we had some promising out-
comes, other scales showed non-signifi-
cantvaluesin the same social interactions
as Vineland Adaptive Behavior Scales (daily
living, socialization) and social, language,
and communication abilities. These find-
ings could minimize the effect of massage
that the last systemic review stated.(® Even
the ABC, which measures important val-
ues, did not show any significant difference
in this outcome in a study,(?? despite the
authors’ belief that the educational pro-
gram that both groups received reduced
autistic behavior. These results indicate
the need for more research to confirm and
generalize the effect of massage alone on
autistic children.

This study had limitations, which we
could begin with the low quality of included
and lack of variations as we depend on
one author and his team on six studies.
There is a difference in the type of tech-
nique, duration, and frequency of mas-
sage. Moreover, trained parents gave the
mMassage with themselves in some cases;
however, this did not have a big effect on
results. One of the outcomes is subjective
questionnaires (CARS) that are used in the
diagnosis of autism mainly not to follow-
up with patients and see the change that
happened.3® There is a difference in the
baseline characteristics of the included
studies as most of the included children are
boys. However, this could be understood
as the prevalence ratio of ASD of males to
females is about 3:1 and can even reach
4:1.587) Although we had these limitations,
we had some strengths; the numbers of
statistical analyses give us high-quality
data that can build, and our study is the
first meta-analysis that discusses in detail
on the benefits of massage on autistic
children asa complementary treatment to
standard therapy that is mainly by a special
educational program.

Other studies also evaluated the effect of
mMassage along with other strategies. They
compared massage with watching videos
or reading before bedtime and revealed
that the massage group had a better
effect.(2533) One study (2008) with the same
population and intervention could not
involve it as a control group of the study
was from a prior case series study.(28) Our

recommendations are further studies with
good methods to establish and generalize
the results of outcomes, we emphasize
the need for more well-designed RCTs
that directly compare the different types
of massage and control groups to obtain
generalizable results supported by a high
level of evidence.

CONCLUSIONS

When used as a complement, Qigong
and traditional Thai massage improved
self-regulatory difficulties, and decreased
tactile or oral abnormalities in children
with autism. Moreover, they decreased par-
enting stress. However, we need more RCTs
with larger sample sizes with high quality
to assess the different types of massage
effects on autistic children.
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Appendix B

Massage Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Silva et al., 2007 -54 322 8 27 32 7 00% -8.10[-11.36,-4.84)
Silva et al., 2011 -6.3 1586 29 -09 1524 18 16.6% -5.40[-14.50,3.70]
Silva and Schalock, 2013 -1.19 373 97 -056 4.08 32 56.1% -0.63[-2.23,097]
Silva et al., 2015 -83 1337 42 -27 1551 42 27.3% -6.60[-12.79,-0.41] —_—
Total (95% CI) 168 92 100.0% -3.05[-7.41,1.31]
Heterogeneity: Tau®= 8.14; Chi*= 4.22, df= 2 (p=0.12);/*= 53% _150 _% 5 é 130
Test for overall effect: Z=1.37 (p=0.17)

Massage Control

FIGURE S1. Forest plot of abnormal sensory response after leaving out Silva et al., 2007.

Massage Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD_Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Silva et al., 2007 10 40.32 8 47 4032 7 6.0% 5.30[-35.60, 46.20]
Silva et al., 2015 97 2175 42 79 27.27 42 900% 1.80[-8.75,12.35)
Silva et al., 2016 7 5486 17 34 8765 16 4.0% 3.60[-46.65, 53.85)
Total (95% CI) 67 65 100.0% 2.08[-7.93,12.09] #
Heterogeneity: Chi*= 0.03, df= 2 (p=0.99), F= 0% i e } + |
Testfor overall effect Z= 0.41 (p= 0.68) bR - 0 s 100

Massage control

FIGURE S2. Forest plot of Vineland socialization.

Massage Control Mean Difference Mean Difference
Study or Subgroup _Mean __SD Total Mean _ SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Silva et al., 2009 36 076 25 06 17.76 25 60.2% 3.00([-4.94,10.94]
Silva et al., 2011 31 1563 29 15 1718 18 39.8% 1.60(-8.16,11.36]
Total (95% CI) 54 43 100.0% 2.44[-3.72,8.60]
Heterogeneity: Chi*= 0.05,df=1 (p= 0.83); F= 0% P y p
Testfor overall effect Z= 0.78 (p= 0.44) w8

Control Massage

FIGURE S3. Forest plot of Social, Language, and Communication Abilities.

Massage Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean  SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl
Silva et al., 2015 -15 833 42 -03 11.03 42 66.3% -1.20[-5.57,3.17)
Silva et al., 2016 -09 934 17 -06 863 16 337% -0.30[-6.43,5.83
Total (95% CI) 59 58 100.0% -0.90 [-4.46, 2.66]
& = » - o L i 1 1
Heterogeneity: Chi*= 0.05, df=1 (p= 0.81); F= 0% . g : o %

Test for overall effect: Z = 0.49 (p = 0.62) Massage control

FIGURE S4. Forest plot of Childhood Autism Rating Scale.

Massage Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD_Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Silva et al., 2007 106 15.11 8 89 1511 7 209% 1.70[-13.63,17.03]
Silva et al., 2015 47 17.1 42 26 1967 42 791% 2.10[-5.78,9.98)
Total (95% CI) 50 49 100.0% 2.02[-4.99,9.03]
Heterogeneity: Chi*= 0.00,df=1 (p= 0.96), #= 0% : % { + + |
Testfor overall effect Z = 0.56 (p= 0.57) Lo : s 100

Massage control

FIGURE S5. Forest plot of PLS-5 auditory communication.

INTERNATIONAL JOURNAL OF THERAPEUTIC MASSAGE AND BODYWORK—VOLUME 17, NUMBER 4, DECEMBER 2024



FADLALMOLA: EFFICACY OF DIFFERENT MASSAGE TYPES ON CHILDREN WITH AUTISM

Massage Control Mean Difference Mean Difference
Study or Subgroup _Mean _ SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Silva et al., 2007 89 196 8 6.7 196 7 11.3% 2.20[-17.68, 22.08)
Silva et al., 2015 35 1567 42 31 175 42 887% 040[-6.71,7.51)
Total (95% CI) 50 49 100.0%  0.60 [-6.09, 7.30]
Heterogeneity: Ch* = 0.03,df=1 (p= 0.87);/*= 0% ; t f i
Test for overall effect Z=0.18 (p = 0.86) i %0 0 0 i

Massage control

FIGURE S6. Forest plot of PLS-5 expressive communication.
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