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Objective: To summarize the current evidence on the effects and safety of massage therapy for the treatment of
ADHD in children and adolescents.

Method: A systematic review of 8 randomized controlled trials (RCTs) and 3 case series studies was conducted
with a meta-analysis of 4 of the RCTs.

Meta-analysis Results: Pooled analysis showed that massage produced more improvement in ADHD symptoms in terms of

effective rate compared to Ritalin (risk ratio: 1.39, 95%CI: 1.16 - 1.66; P = 0.0004). Individual RCTs suggested
that massage was differed significantly from waitlist control in improving the conditions of anxious—passive
(mean difference: —11.7; 95%CI [—17.84, —5.56]; P = 0.0002), and asocial behavior (mean differ-
ence = — 8.60; 95%CI [—15.87, —1.33]; P = 0.02).

Conclusion: Evidence suggests that massage therapy is beneficial for treating ADHD in children and adolescents.

1. Background

Attention deficit/hyperactivity disorder (ADHD) is one of the most
prevalent of childhood neurobehavioral disorders, which has three core
symptoms — inattention, impulsivity, and hyperactivity." A national
survey of children’s health estimated that 6.1 million children aged
2-17, living in the U.S. (approximately 9.4%) had received a diagnosis
of ADHD as of 2016.7 In China, according to a systematic review of 36
studies, the incidence of ADHD in children and adolescents up to the
age of 18 was approximately 5.7%.° Individuals with symptoms of
ADHD have been found to have strained family relations,* academic
problems,5 and negative social relations.® About two thirds (63.8%) of
children with current ADHD have one or more comorbidities, with
behavioral and conduct disturbance (51.5%) being the most common,
followed by anxiety (32.7%), depression (16.8%), autism spectrum
disorder (13.7%), and Tourette syndrome (1.2%).%7

The American Academy of Pediatrics (AAP) recommends the use of
medications and behavioral therapy to treat ADHD symptoms.® Both
medications and behavioral therapy are effective at improving ADHD

symptoms and related academic, organizational, behavioral, emotional,
and functional impairments in children and adolescents.” Medications
produce symptomatic improvements in the short term, however, the
effect is not sustained after the discontinuation of treatment. Medica-
tions such as stimulants may have adverse side effects including
headaches, decreased appetite, sleep disturbances, stomachaches,
nausea, irritability, dizziness, decreased weight, and mild increases in
blood pressure levels.'® In addition, medication therapy alone is in-
sufficient to improve dysfunctions associated with ADHD.*
Evidence-based behavioral treatments include behavioral parent
training, behavioral classroom management, and behavioral peer in-
terventions, all of which are strongly recommended for children and
adolescents of all ages with ADHD, but especially for preschool-aged
children.?® Behavioral therapy provides more opportunities for com-
munication between parents or other caregivers and children, which in
turn improves their relationship and also enhances the efficacy of the
treatments. However, the cost of behavioural therapy is high and a
significant amount of family involvement is required.® There are also
problems such as variations in the practice of behavioral therapy
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relating to the knowledge of the trainer and a lack of prescription
patterns that have been proven to be safe and effective.'”

Besides conventional therapies, many pediatric ADHD patients have
used complementary and alternative therapies such as biofeedback
therapy, dietary therapy, herbal therapy, attention training, massage,
homeopathy, and acupuncture.'® More than 50% of patients in the U.S.
have used complementary and alternative therapies.*

Massage therapy is a type of complementary and alternative
therapy.’® During massage treatment, therapists use their hands to
touch and exert pressure on a subject’s body.'® Massage involves a
number of techniques such as causing friction, pressing, rubbing,
grasping, pinching, and kneading.'” There are many styles of massage,
such as Swedish massage, Thai massage, Traditional Chinese Medicine
massage (TCM massage), and so on. All involve manual manipulations
on a subjects’ body. However, different types of massage have corre-
sponding theories and manipulations. For instance, TCM massage,
which is also called tuina, is based on TCM meridian theory, and is
aimed at stimulating specific acupoints or meridians on the surface of
the body to achieve therapeutic effects. From TCM perspective, the
pathogenesis of ADHD is the abnormal exuberance of yang, which can
be relieved by specific approaches of massage.’® A recent review of
randomized controlled trials (RCTs) suggests that massage therapy may
have beneficial effects on prenatal depression, hypertension, cancer,
and dementia.'® In general, massage therapy has three kinds of bene-
ficial effects: affective effects, which are related to emotions and feel-
ings; physiological effects, which are connected to the essential pro-
cesses of an organism; and behavioral effects, which are associated with
people’s reactions to circumstances.”® The mechanism by which mas-
sage brings about therapeutic effects may be related to the stimulation
of pressure receptors, which enhances vagal activity and reduces cor-
tisol levels.'”

Previous reviews seemed to suggest that massage therapy is bene-
ficial for individuals with ADHD and related conditions. A systematic
review on massage therapy identified 2 RCTs on ADHD, 2 RCTs on
autism, 1 RCT on depression, and 1 RCT on aggression, suggesting that
massage therapy has beneficial effects on pediatric populations in the
affective, physiological, and behavioral dimensions.?° A review of TCM
treatments for ADHD suggested that TCM massage therapy was effec-
tive at improving ADHD symptoms when combined with pharmaco-
logic treatment or used alone, and had fewer side effects than phar-
macologic treatments.'® However, there has been no systematic review
specifically on massage therapy for ADHD in children and adolescents.
We therefore decided to fill this gap in the literature, in order to provide
experts and patients with up-to-date evidence that can be used to make
a rigorous evaluation of the effectiveness of therapy and to guide
clinical practice. We conducted this systematic review and mate-ana-
lysis to summarize the current evidence on the effects and safety of
massage therapy for the treatment of ADHD in children and adoles-
cents.

2. Methods
2.1. Search strategy and selection of studies

2.1.1. Types of studies

We included reports on randomized controlled trials (RCTs), quasi-
randomized controlled trials (quasi-RCTs), non-randomized controlled
trials (NRCTs), controlled before-and-after studies (CBAs), and case
series studies of massage for the treatment of ADHD in children and
adolescents.

2.1.2. Types of subjects

We included studies that targeted children and adolescents aged 18
years or younger who had been diagnosed with ADHD, Attention Deficit
Disorder (ADD), or Hyperkinetic Disorder (HKD) according to estab-
lished diagnostic criteria such as Diagnostic and Statistical Manual of
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Mental Disorders (DSM) criteria or the International Classification of
Diseases (ICD) criteria; or a cut-off score based on a validated ques-
tionnaire (e.g., Conners’ Parent Rating Scale); or a diagnosis made by
their case doctors or by other established criteria. We did not exclude
the studies if the participants had other comorbidities.

2.1.3. Types of intervention

To be included, the studies should have included massage therapy as
an intervention. Massage was defined as the manipulation of the soft
tissues of the body by hands in order to produce effects on the muscular,
vascular, and nervous systems.?’ There was no restriction on its theo-
retical basis or cultural practice. Massage could be delivered by thera-
pists, parents, or other health care professionals.

2.1.4. Types of comparison

For studies that had a control group, possible control interventions
could be no treatment, placebos, or other standard treatments such as
pharmacological treatments, psychological treatments, or phy-
siotherapies.

2.1.5. Types of outcome measures

We included studies that assessed improvements in the core symp-
toms of ADHD, including inattention, impulsivity, and hyperactivity,
measured using validated rating scales. Other secondary outcomes in-
cluded intelligence, school or academic performance, moods and be-
havior, family and social outcomes, quality of life, and adverse events.

2.2. Search methods for the identification of studies

We searched PubMed, EMBase, the Cochrane Central Register of
Controlled Trials (CENTRAL), CINAHL, Allied and Complementary
Medicine (AMED), PsycINFO, the Chinese Scientific Journal Database
(COVIP), China National Knowledge Infrastructure (CNKI), WanFang
Data, the Chinese Biomedical Literature Database (CBM), Taiwan
Electronic Periodical Services, and the Index to Taiwan Periodical
Literature System from the inception of the coverage of those databases
to November 2017. For English databases, the following group terms
were used for searching: (massage OR tuina OR anmo OR acupressure)
AND (ADHD OR ADD OR ADDH OR HKD OR hyperact* OR hyperki-
netic OR attention deficit*) AND (child* OR adolescen* OR bab* OR
jovenil* OR infant* OR teen* OR youth OR pediatric* OR toddler OR
preschool*). For Chinese databases, equivalent Chinese group terms
were searched. We imposed no language restrictions.

2.3. Data collection and analysis

Two review authors (SC Chen and YM Yu) independently searched
and screened the citations against the eligibility criteria. The full re-
ports of potentially eligible articles were retrieved and inspected to
assess their relevance against the inclusion criteria. Reference lists of
relevant review papers were screened for potential studies.
Disagreements were resolved through discussion. In the event that a
consensus could not be reached, we would seek the opinion of the third
reviewer (WF Yeung). For each included study, the following data were
extracted independently by two reviewers (SC Chen and YM Yu): (1)
general information on the study; (2) design and setting of the study;
(3) participants in the study; (4) interventions used (types of manip-
ulations, intensity and frequency of the manipulations, selected loca-
tions or acupoints, number of treatment sessions, background of the
therapists); (5) outcomes, results, and follow-up periods; (6) adverse
events. To assess the quality of the included studies, two reviewers (SC
Chen and YM Yu) independently assessed each study using the
Cochrane Collaboration tool for RCTs, quasi-RCTs, NRCTs, and CBAs,**
and the Joanna Briggs Institute’s Case Series Critical Appraisal Tool.*
Disagreements between the two reviewers were resolved by discussion
and by consulting a third reviewer (WF Yeung) when necessary. The
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Cochrane Collaboration tool assesses the following seven domains: se-
quence generation, allocation concealment, blinding of the participants
and personnel, blinding of the assessor, incomplete outcome data, se-
lective reporting, and other biases. Each domain was rated as being of a
low risk of bias, a high risk of bias, or an unclear risk of bias. Since
information that permits a definitive rating of high risk or low risk is
often unavailable, a designation of “probably yes” and “probably no”
was proposed to make a more specific final risk of bias declarations.**
For the domains rated as “unclear”, we would try to conclude it as
“probably high risk” or “probably low risk” in order to make it easier
for understanding the quality of the included studies.> The Joanna
Briggs Institute’s Case Series Critical Appraisal Tool assesses the fol-
lowing 10 domains: inclusion criteria, outcome measures, diagnostic
criteria, inclusion consecutiveness, inclusion completion, the demo-
graphics of the participants, information on the participants, outcomes
or follow-up results, presenting sites/clinics, and the statistical analysis.
Each domain was appraised as yes, no, unclear, or not applicable. The
statistical analysis was conducted using Cochrane Collaboration’s Re-
view Manager Software (Review Manager 5.3). For dichotomous out-
comes, we reported relative risks (RR) with 95% confidence intervals
(CI). For continuous outcomes, we pooled the data using the mean
difference (MD) with a 95% CI for the same outcome measure, and the
standardized mean difference (SMD) with a 95% CI if different rating
scales were used in different trials for the same outcome. Heterogeneity
between studies was evaluated using Cochran's Q statistic, which used a
more liberal p-value cut-off if 0.10 to indicate statistical heterogeneity.
The data were synthesized using random-effects models, taking into
account the potential for heterogeneity among the included studies
(Higgins 2009). The overall quality of the evidence for the prespecified
outcomes was assessed using the GRADE system.”® The Grade system
assess both internal and external validity, such as limitations in study
design or Execution, consistency of effect, imprecision of results, in-
directness of evidence, and publication bias.?” The summary of findings
tables were generated using the GRADEpro software.® The justification
of decisions to down- or upgrade the quality of studies were in foot-
notes.

3. Results

The search yielded 572 citations, of which 224 were duplicated and
325 were excluded for reasons of irrelevance. The full-texts of 23 po-
tentially eligible articles were retrieved for further assessment. Among
the 23 studies, 11 using massage therapy for ADHD in children and
adolescents were included, while the other 12 were excluded (Fig. 1).
One RCT was reported in two articles published in 1999 and 2003 by
two different authors. The later article was included, since the full-text
of the earlier article was not available.

3.1. Characteristics of the included studies

Table 1 presents the characteristics of the 11 included studies.
Among them were 8 RCTs*’>* and 3 case series studies.””” Seven of
the studies had been conducted in China,?”*%*?>¢ 2 in the United
States,”®**° 1 in Canada,®' and 1 in Switzerland.>” The sample size in
the included studies ranged from 13 to 180, with a total of 787 subjects.
The subjects ranged in age from 3 to 18 years. All included studies
reported more male than female participants. Among the 11 studies,
only 3 reported dropouts, but the reasons for dropping out were not
mentioned.”®*%! The criteria used to diagnose ADHD varied between
these studies (Table 1). The most commonly used diagnostic criteria
were the DSM criteria,?®?%21:°%%” which included the DSM-IV cri-
teria,>®>*%%” and the DSM-III criteria.”® Four studies used the Chinese
Classification of Mental Disorders, 3™ Revision (CCMD-3) cri-
teria,?”°%>>3* and two of these used the ICD, 10™ Revision criteria in
addition to the CCDM-3 criteria.””** Two studies did not use any
standardized diagnostic system.®*®> In the 8 RCTs, massage was
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compared with methylphenidate in 4 studies,””*%**** with exercise
therapy and a wait-list group in 1 study,®" with relaxation therapy in 1
study,”® with sensory integration training in 1 study,>” and with a wait-
list control in 1 study.”®

3.2. Characteristics of the intervention

Table 2 presents the characteristics of the interventions. Standar-
dized approaches to massage were used in 5 studies, namely 2 on
Western massage®®?>>! and the other 3°°*>*> on TCM massage. An
individualized approach was adopted in 6 studies, with 5 focusing on
TCM massage, in which the manipulations and acupoints were selected
according to the TCM pattern diagnosis;?”->***%%*” and 1 examining
Western massage, where a combination of different massage techniques
were used, such as Swedish, craniosacral, and manual lymph drainage
manipulations, according to the condition of the subjects.>’ Among the
studies on TCM massage therapy, the most commonly used acupoints or
regions were Xinshu (BL 15), Ganshu (BL 18), Baihui (GV 20), Kangong,
Shenshu (BL 23), Sishencong (EX-HN 1), Pishu (BL 20), Zusanli (ST 36),
Abdomen, Tianmen (BL 2), Taiyang (EX-HN 5), Quchi (LI 11), Spine, and
Daling (PC 7) (Table 3 and Fig. 2). The duration of the massage inter-
vention ranged from 6 to 40 min, with 30 min being the most common.
The treatment period was mostly 1 month, but ranged from 10 days to 6
months. The number of treatment sessions ranged from 1 to 360. The
frequency ranged from 2 times per day to once per week, with most
being once per day. The manipulations were performed by parents in 1
study®’ and by therapists in the other 10 studies.

3.3. Quality assessment

3.3.1. Randomized controlled trials

None of the included RCTs described the procedure of random se-
quence generation or the allocation concealment, and hence were rated
as having an unclear risk of bias in both domains, (Fig. 3). For the
blinding of the participants and personnel, all of the studies adopted
interventions that were completely different from massage therapy as
the basis for comparison, including exercise therapy,®' relaxation
therapy,?® a wait-list control,?® Sensory Integration Training therapy,*”
and medication (methylphenidate).?”*>>>>% In all of these studies it
was found to be impossible to completely blind the subjects and ma-
nipulators. Hence, the domain was rated as high risk of performance
bias. With regard to a detection bias, only 2 studies mentioned the
blinding of the assessors’®?° and one clearly mentioned that the as-
sessor was the therapist and was not blinded.?’ The blinding of the
outcome assessor was not mentioned in the remaining studies and all
were rated as being of an unclear risk of detection bias. Five studies
reported no dropouts,”’>**** while the remaining studies did not
provide sufficient information on dropouts*®?*>! Five studies reported
all of the pre-specified outcomes,>”2?*%3% and 3 studies failed to report
all or sufficient pre-specified outcomes.>**'-** For those domains rated
as unclear, we considered that the procedure are probably not being
conducted and were rated as probably high risk of bias.**

3.3.2. Case series studies

For all three case series studies, the inclusion criteria, the demo-
graphics of the participants, such as age and gender, the treatment sites,
the outcomes, and the follow-up results were clearly reported (Table 4).
Two did not report the clinical information of the participants,®**” and
2 failed to report the treatment sites.>>>® None mentioned whether the
inclusion of participants was completed during the recruitment period.
All used the effective rate as the outcome measure, not validated as-
sessment tools, despite the fact that it would have been appropriate to
conduct a statistical analysis.
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Fig. 1. Inclusion Flowchart.

3.4. Outcome measures

The outcome measures varied among the included studies. The most
commonly used outcome measure was the effective rate (8 stu-
dies),?”*>*>*” which was defined as the proportion of subjects who
had demonstrated at least some improvements in their ADHD symp-
toms after treatment. Two studies used both the score from employing
Conners’ Rating Scale and the effective rate.””>>* Five studies used the
score obtained from Conners’ Rating Scale as the outcome mea-
sure,?”~2%31:3* byt three failed to report the result.”**'-3*

3.5. Effects of the interventions

3.5.1. Monotherapy versus other therapies and no treatment

3.5.1.1. Massage therapy versus no treatment. A study found that,
compared with a wait-list control, subjects in the massage group
demonstrated significantly better improvements in their anxious-
passive score (MD = -11.7; 95%CI [-17.84, -5.56]; P = 0.0002) and
asocial score (MD = -8.60; 95%CI [-15.87, -1.33]; P = 0.02) as
measured by Conners’ Teacher Rating Scale, but no significant
differences in other factors measured by Conners’ Teacher Rating
Scale, or in their salivary cortisol level or Children’s Pain/Fear
Thermometer Rating Scale score.”

3.5.1.2. Massage therapy versus relaxation therapy. A single study
reported that Western massage therapy was more effective than
relaxation therapy, as measured using Conners’ Teacher Rating Scale,
and that teachers had observed that those who received Western
massage therapy spent more time on tasks in the classroom.
However, it was not possible to estimate the effect size of this study
due a lack of statistical details on the outcomes, although we had
contacted the authors to retrieve the information.®

3.5.1.3. Massage therapy versus methylphenidate. The pooled-analysis of
4 studies comparing the effects of TCM massage therapy and

392

methylphenidate showed that TCM massage therapy was better than
methylphenidate in terms of the effective rate (RR = 1.39; 95%CI: 1.16,
1.66; P = 0.0004) (Fig. 4),%°°*>3% but that there was considerable
heterogeneity 12 = 75%) (Fig. 4). One study also reported an
improvement in hyperactivity (MD -9.31; 95%CI [-11.43, -7.19];
P < 0.00001) and in ADHD Scale scores according to TCM patterns
(MD = -0.23; 95%CI [-0.33, -0.13]; P < 0.00001), which also showed
that massage had better effects on those with ADHD.*”

3.5.1.4. Massage therapy versus exercise therapy versus no treatment. A
three-arm study, which compared Western massage to exercise therapy
and a wait-list control suggested that the massage group had a better
Conners’ Parent Rating Scale score at both weeks 6 and 12, and a better
Conners’ Teacher Rating Scale score at week 6. However, it was not
possible to estimate the effect size of this study because statistical
details of the outcomes were missing. The study also showed that both
the massage and exercise groups of ADHD children experienced a
positive effect in terms of improved concentration, flexibility, mood,
sleep, and social functioning, as assessed by the nurse. However, the
researchers who conducted the study admitted that they failed to
quantitatively report the outcomes due to low compliance with the
intervention and a high attrition rate.>"

3.5.2. Combination therapy versus other therapies and no treatment
3.5.2.1. Massage therapy combined with sensory integration training versus
sensory integration training alone. One study, which used the effective
rate as the outcome measure for the improvement of ADHD symptoms,
reported that the combination of massage therapy and sensory
integration training therapy resulted in a higher effective rate than
the single use of sensory integration training therapy (RR = 1.64;
95%CIL: [1.25, 2015]; P = 0.0004).*

3.5.3. Case-series studies
All of the 3 case-series studies on TCM massage showed that most
subjects experienced at least some improvements in ADHD symptoms



Complementary Therapies in Medicine 42 (2019) 389-399

S.-C. Chen et al.

*9100S-, SB UMOUY ‘S9I0DS PIZIPIEPUR]S 0} PAYIDAUOD 3q U
[[IM $2100S Y], *9[eds yoes uryiim uwn(od dnoid age 1291100 Y} 03 S9100S MBI 3} USISSE [[IM YS/SH "SSIISIP [BUONIOUIS pue sud[qoId [BI20S Sk YINs 1S9} Y3 JO BaIR YIS WOIJ SII00S 33 [230] [[IM Is18o[oydAsd s,p[Iyd 3y}
9[edS SIDUUOY YIIM DUBPIOIDE U] 9I0DS [, UOISIDA YIQT Y} SISLISIP JO UOTIBIYISSB[O [RUOIIBWIIUL 0 T-AD] 1S9} 2oueruLIofrad snonunuoy) ‘14D ‘UOISISA PIE S} SISPIOSIP [BIUSUI JO UONBIYISSBD 3SAUIYD £-INDD ‘UOISIDA
3G 9} SI9PIOSIP [EIUSW JO [ENURW [ed1ISHe)S pue ansoudelrq AJ-INSJ ‘UOISIDA PIE oY) SISPIOSIP [BIUSW JO [enueW [ed1IsIe)s pue dnsouderd [II-INSA (S9[eds Suney SIouuo) Sy 9[eds Suney juaired SI2Uuo) SYdD Oeds
Buney 1eyoea], SIDUU0D SYID 9[edS uolssarda sarpnis d1dojorurepidy 105 193u) -SAD ‘dnoild jonuo) D ‘dnoid jusuneai], [, 91odai JoN YN 9uared d Isiderdyl, dI owoH IWH elldsoH dH 00ydS § :Suoneirdiqqy

QdueqINISIp I01ARYd] -

SI9PIOSIp [EIUIIA - (5002)
TN 9Bl 9AN_YH - IIN AIFINSA Juawdo[2Adp [EIUSW [eULIOUQY - TN €€ %C'LT /(£-S) AN dL/dH Suem 11
(9002)
N 91l AT - IN AIFINSA UN N €€ %T'LT /(£-S) AN dL/dH red 0l
S)S9) PUE SJUSUISSISSE  "SISBISIP WISISAS SNOAISU IO ISPIOSIP
resmur) ‘syuared pue Jo1ABYRq ‘AIo1XUR ‘sIsoyoAsd (0102)
IIN 9jel AP - IIN SIaoea) Woly uoneuliojuy POOYPIIYD ‘UOnEpIeIdl [RIUSI IIN 6€  %9'ST /(0T-¥)S'L dL/dH ung 6
S3IPNIS [EDTUID SILIDS-95eD)
%L'9C
o /(1T-%) ¥N D
3urysem pZ YIM PGE) %b v (#102)
N 9)el AP - “arepruaydiAa N €-aNDD N IIN (06/06)08T /(0T-€) ¥N L dl/dH ng 8
(w9) *SOSBISIP WISISAS SNOAISU JO IIPIOSIP
-Bururer], J01ARYRq ‘AIvIXUR ‘SIsoydAsd #102)
N 9)el AP - uoneIdu] L10susg £10)STY DTN POOUPIIYD ‘UOHBPILIAT [BIUSIN IIN (L£/6€)9L AN /CIN)IN dL/dH ung L
9eds [eIolARyaq - (o
Juswssasse wiened DL Burysem pz yam pse)
£q 21005 woydwids qHAYV - (p3y)8wrgo (6002)
w9 9jel AP - arepruaydiAaN €-aNDD N IIN (0¥/0%)08 AN /(€1-9) ¥N dl/dH Sueny 9
S¥D (P82)
- Juawssasse wraned DL ‘p/8w Og X ewr 189} 1dD -
4q 91005 woydwids qHAY - (p3y) 8wgo €-QINDD - (2102)
TN 9jel 9ANIYY - aeprusydiAyIo N 01-adI - ‘uonepIelal [BIUIN aao (09/29)2CT  %C'L1 /($1-9) UN dl/dH uayd S
‘WIRISAS SNOAISU pue ASUpny
I9AT] 1IE3Y UT SISEISIP DIDAJS -
S¥D (P82) Suawiredury
- Juawssasse wiened DL ‘p/3wr og X ewx 1dD - urreay ‘uoneprelal [BIUIA -
£q 21025 woldwids qHAYV - (p3y) Swgo €-qQNDD - ‘swoydwids (2102)
IIN 9jel AP - arepruaydiApaN 01-adI - AHAV YIM USIPIIYD [EULION - IIN (LL/9L)€ST AN /(#1-9) ¥N dl/dH uayd 14
SYD -
y[se) U0 duW} PIAIasqQ -
oreas Ayedwry ayy, -
d-SHD - (POT)
21005 3upa3pyy - p/surut ST, T (8661)
N a[eds aoeq Addey - “Adezoyy uopexey II-INSa N N F1/v1)8C AN /(N9 HT dL/s PPM €
(ST ‘6-1Mm) “dnois 1st-1rem
[Ted auoyq JUSWISSISSE [BIIUI[D V - a1ed dwoy + (M9)
(z1-1m) S¥dD - M/SUIW O0Z-9x T (€002)
SITRUUONSANY SYILD - *Adeay) IspIXY AI'INSd N N (AN)ET 4N /4N d/(NH + dH) ueSIppey [4
SYLD -
oreds adeg Addey -
3uney 1ejowowIaY ], (uy)
Tes/ured SUIp[yD - IM/suill 0Z+¢ ‘09 moO[aq [[3) $24008 [, - (€002)
N [osnI0) - “dnois 3s1-3rem AIFINSA ‘sansst xa[dwod 12410 - N (S1/51)0E %0T /(8T-L)ET dL/s weu 1
S[eLI} PI[[0TIUO0D PIZIWOopuey
(jonuod
(uonenp) /judunean)  o[eudjy, /(9Suer)  ojemndriuey (1eak)
dn-morjoq S2INSLIUW JWOIINO UOTIUSAIIUI [01JUOD) wR)sAs ansouderq RIS UOISNPXY  A)IpIqiouwod az1s a1dures 1£ ‘98e uedly /3unes loyme I 'ON

*S9IPNIS POPNOU] Y} JO SONSLIIORIRYD
1 9IqeL

393



Complementary Therapies in Medicine 42 (2019) 389-399

S.-C. Chen et al.

Bunsmy ‘Buiqqna ‘Surdde) ‘Surdseid ‘Buryourd

(9€ 1S) Nuesnz ‘uawopqy ‘(4 IT) n8oH ‘(1T I'T) 1Yond ‘(4T AD) Myzeq
‘(g g9) Suiluerr ‘(gz 14) nysuays ‘(07 14) NYsid (81 Td) nysuen
‘(ST 1) nysurx ‘durds (1 AD) Suoyzue( ‘(peay uo) 3urmm ‘(42 AD)
Buerf3uay) (9g AD) Suoyzuay ‘(0 I'T) Suerx3ulx (€ A1) 3uoynyzig
‘(b NH-XH) oeAng ‘(1 1g) Surwsulr (g NH-XH) SueAre], ‘Suo3uey

UN ze 1 UN ‘Burprox ‘Buppoad ‘Surpeawy ‘Surysnd Burssaxd (g 1g) uswuel], (T NH-XH) 3uodudysis ‘(0g AD) myreq :syutodnoy pazienpiaipul  (S00C) Suem  IT
(9€ 1S) Nuesnz ‘uswopqy ‘(4 IT) N82H “(TT I'T) IO ‘(b1 AD) Myzeq
‘(T g9) Surfuelr ‘(0z 14) nysid (81 Td) nysuen (ST Td) nYsurx
Sunsimy ‘Bunppad ‘Burqqnr ‘(41 AD) Suoyzue( ‘(peay uo) Surm (0g IT) Suerx3ulx (€g 41)
‘Burdde) ‘Burdsea ‘Burqjox ‘3urysnd-1red ‘Surquian Buoynyzis ‘(4 NH-XH) oeAng ‘(1 19) Surwdulr ‘(s NH-XH) Suedre], (9002)
AN N AN ‘Burpeauy ‘Burysnd-ore ‘Buissaxd ‘Burysnd ‘(z 19) udwuer], (1 NH-XH) Suoduaysis ‘(0g AD) myreq :syurodnoy PazI[enpIAIpul r'd 0l
sulds ‘(€z Td) nysudys ‘(41 Td) nyseD (81 Td) nysued (S1
T4) nysulx ‘(b ds) unsduon (¢ Y1) Suoydre], ‘(¢ go) uenb3urSuex
‘(9€ 1S) 1uesnz ‘(£ LH) uswuays ‘(9 DJ) uendeN ‘(0T IT) Iuesnoys
p/surut Sunsim ‘Buiqqnuds Buissaxd Burqqni (TT I'D 1ypnd ‘(b AD) uenduend (9 AD) IeYID ‘WSWOPQY (S NH (0102)
ws-g 00€-021 (0v-0€)=T ‘Burysnd-jred ‘Suryourd ‘Surpeswy ‘Burysnd  -xH) Suedre], ‘Buo3uey ‘(g 14) uswuel, ‘(0 AD) myreq sjutodndy pazIpIepuels ung 6
S[DLO DU SILIIS-ISDD)
(¥ TD n82H ‘(1T I'D YN (1 AD) Myzeq
‘(0T '19) nysid (81 1d) nysued (ST Td) NYsuIX (LI AD) Suoyzueq
‘ourds ‘(peay uo) Surinm ‘(1 19) Surwduir (€ A.L) 3uoynyzis ‘(b NH
-XH) oeAnyx ‘(0g 1) Suerx3uix (I NH-XH) 8uoduaysis ‘(0z AD) myreq
p/sutr  Surddey ‘Buryourd ‘Bunyos ‘Bunsimy ‘Burysnd-ore  ‘Builtoy ‘Buifusys Burfury ‘Buifuen Buifid ‘(1g go) Suiluerr ‘Suelury #102)
P8 8T (S€-ST)« 1 Burqqnu ‘Burssaxd ‘Burdseid ‘Burpesuy ‘Burysnd ‘urf8uoyz (s NH-xH) Suedre], ‘8uoduey ‘((z Td) uswuel], :syurodnoy PpazIfenpIarpup ns 8
surds ‘uswopqy ‘(£ LH) uswuays ‘(4 dS) unssuon (¢ 91
Suoypre], ‘(pg g9) uenb3urdues (€ 1) NYSURYS (81 Td) Nysuen
‘(41 19) nYseD (ST 14) NYSWIX ‘(9€ LS) Tuesnz (9 D) uenseN (0T
p/surut 3uiqqnids ) fuesnoys ‘(TT I 1YANO ‘(¥ AD) uenkuens (9 AD) reyid (S NH ¥102)
w9 09¢ (0¥-0€)=T ‘Bumyourd ‘Buiqqna ‘Burpeawy ‘urysnd ‘Guissaxd -x#) Suedre], ‘Buoduey (g 1d) uswuel], ‘(0g AD) myreq :sjurodnoy pazipiepuelg ung VA
(0T AD) Myreg (T NH-XH) Suoduaysi§ ‘(g Dd) 8uodoeT (£ Dd)
P8T 8T P/SUTWQE T Suissaxd  Burreq ‘(€ 14) NYsULYS ‘(81 Td) nysued (ST Td) nysurx :syurodnoy paziprepuels  (600¢) Sueny 9
(T NH-XH)
3uoduaysis ‘(0z AD) myreq (8 Dd) 8uosoeT ‘(£ D) 3ulfed ‘(07 14)
214 8T P/SUIIQE T Sunsim) ‘Surpeawy ‘Surssaxd  nysid (81 T4) nysued ‘(€ 14) nysuays (ST 1d) nysurx syurodnoy PpazI[enplaIpu] (2102) uayd S
uwopqy ‘(zz 1d) nysoeifues (9 ds) oerfurdues
‘(9€ IS) 1uesnz (9 Dd) uenseN ‘(£ LH) Udwuays (T NH-XH)
3uoduaysis ‘(0z AD) myreq ‘(8 Dd) SuosoeT ‘(£ D) 3ulfed ‘(07 14)
P8T 8T P/SUIWQE T Sunsimy ‘Surpesuy ‘Surquion ‘Burssaxd  nysid ‘(81 1d) nysued ‘(€7 1d) NYsuyS (ST T1d) NYsuIx :syurodndy pazIfenprarpug (2102) uayd 14
‘umnjod
81921194 ) 3uo[e }dau JY) 0] Ydkq PUE ISTEM 3] 0] YU 3} WOI] -
Jo9U 31} 0) Yoe(q puUe SISP[NOYS Y} SSOIIL YIU ) WOI] - (8661)
POT 0L yM/sutw 91, T sayo1s yjoows ‘vInssaid ajeropour SJoau ) umop pue dn - pazipiepuels PRI <
9qe[IeAR USYM dIBD sanbruysa) adeureiq (£002)
ym9 TPy  dWOY + YM/ SUIWOZ-9. T ydwA [enuey pue [RIDESOIURID) ‘YSIPIMS ‘uondLIasap pafre1sp oN pazienpiarpuy ue3ippey 4
Suryolons (€002)
w 09 M /SUTWOZ T ‘Bunpoo1 apuald ‘Bunjons ainssaid-sjerspowr “[oeq pue ‘s89] ‘0s10) ‘suLre “[daU/pedy paziplepuels TueuyIyy| 1
SIDLL], Pa]]0.QU0) PIZIUOPUDY
porrad SUOISSaS A>uanbaig
jusauneal], Jo "'oN /UO0ISSas jo —tw—_w.._ mcoﬁ.mﬁzawcmg mﬂo_mou 1o mﬁboﬁzum P3339[9S

JulauU0) Jjusunealy,

yoeoidde pazifenpiarpug
/PAZIpIepuURlS

(1834)
oymeisT ‘ON

"“uonuaAIdUL o8essewr 9] Jo s[relaq
(ACICLA

394



S.-C. Chen et al.

Table 3
Frequency of the acupoints and regions used in the included studies.

No. of studies Acupoints or regions

Xinshu (BL 15), Ganshu (BL 18), Baihui (GV 20)
Kangong,
Shenshu (BL 23), Sishencong (EX-HN 1)
Pishu (BL 20), Zusanli (ST 36), Abdomen, Tianmen (BL 2),
Taiyang (EX-HN 5), Quchi (LI 11)
Spine, Daling (PC 7)
Neilaogong (PC 8), Shenmen (HT 7), Neiguan (PC 6), Jianjing
(GB 21), Yingxiang (LI 20), Sizhukong (TE 23),
Jingming (BL 1), Wujing (on head), Danzong (CV 17), Dazhui
(GV 14), Hegu (LI 4)
2 Qihai (CV 6), Guanyuan (CV 4), Shousanli (LI 10), Geshu (BL
17), Yanglingquan (GB 34), Taichong (LR 3),
Gongsun (SP 4)
1 Sanyinjiao (SP 6), Sanjiaoshu (BL 22), Yinyang, Pijing, Ganjing

g N ©

w N

after receiving TCM massage, as assessed by the effective rate. The ef-
fective rates of these studies ranged from 85.0% to 98.0%, with a mean
of 93.5%.%°%7

3.5.4. Adverse events

Two studies reported adverse events.””~>> One reported that 1 sub-
ject in the TCM massage group exhibited aggressive behavior after the
first week of treatment, which was controlled after the second week of
treatment. One reported that 1 subject (2.6%) in the TCM massage
group suffered from diarrhea.*?

3.5.5. Overdll quality of the evidence

Table 5 presents the overall quality of the evidence using the
GRADE system.?® The certainty of the findings were low or very low in
general due to limitations of the study designs, small sample size and
number of studies, and large heterogeneity.

4. Discussion

To the best of our knowledge, the present systematic review is the
first to summarize the current evidence on the use of massage for the
treatment of ADHD. There were few available studies on this topic. A
meta-analysis of the 4 RCTs found that TCM massage was better than

Yingxiang~

Zusanli
Sanyinjiao

Taichong ‘ _Gongsun

Pijing Ganjing
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Fig. 3. Risk of bias summary: review authors' judgements about each risk of
bias item for each included study.

methylphenidate in terms of improving ADHD symptoms. Individual
studies showed that massage therapy was superior to exercise therapy,
relaxation therapy, and the wait-list control. When compared with

Sishencon

ddob

i e R Y

Fig. 2. Acupoints or regions selected in the included studies using TCM pediatric massage for treating ADHD.
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Table 4
Assessment of risk of bias in the 3 included case series studies.

Complementary Therapies in Medicine 42 (2019) 389-399

Code JBI Critical Appraisal Checklist for Case Series Sun (2010) Dai (2006) Wang (2005)
1 Were there clear criteria for inclusion in the case series? Yes Yes Yes
2 Was the condition measured in a standard, reliable way for all participants included in the case series? Unclear Unclear Unclear
3 Were valid methods used to identify the condition of all of the participants included in the case series? Unclear Yes Yes
4 Did the case series have consecutive inclusion of participants? Yes Unclear Yes
5 Did the case series have complete inclusion of participants? Unclear Unclear Unclear
6 Was there clear reporting of the demographics of the participants in the study? Yes Yes Yes
7 Was there clear reporting of the clinical information of the participants? Yes No No
8 Were the outcomes or follow-up results of cases clearly reported? Yes Yes Yes
9 Was there clear reporting of the demographic information of the presenting site(s)/clinic(s)? No No Yes
10 Was the statistical analysis appropriate? Yes Yes Yes
Massage Methylphenidate Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Chen 2012a 72 76 58 77 28.0% 1.26[1.10,1.44] r———

Chen 2012b 55 62 37 60 22.4% 1.44[1.16,1.79] B

Huang 2009 38 40 32 40 25.8% 1.18[1.00,1.41] -

Su 2014 85 90 48 90 23.7% 1.77[1.45,2.16] —_—

Total (95% ClI) 268 267 100.0% 1.39[1.16, 1.66] il

Total events 250 175

N 2 — . == - - 1R = : ; : =
Heterogeneity: Tau®= 0.02; Chi*=12.05, df= 3 (P = 0.007); "= 75% 05 07 15 3

Test for overall effect: Z= 3.57 (P = 0.0004)

Methylphenidate IMassage

Fig. 4. Massage therapy versus Methylphenidate.

using a sensory integration training control alone, the combination of
using massage therapy and sensory integration training was sig-
nificantly more efficacious in improving ADHD symptoms. All of the
included studies had at least one domain with a high risk of bias. Hence,
despite the apparent positive findings, it would be premature to con-
clude that massage therapy is an effective strategy for treating ADHD in
children and adolescents.

The methodological quality of the included RCTs was generally
poor. Limitations included unclear randomization and allocation con-
cealment methods, incomplete reporting of outcome data, a lack of
monitoring of adverse events and validated outcome measures, as well
as a high risk of biases related to a failure to blind participants and
outcome assessors. Further trials using high-quality methodologies
should be conducted to confirm the efficacy of massage on ADHD in
children and adolescents. Furthermore, the results should be reported
according to the Consolidated Standards of Reporting Trials
(CONSORT).

Lack of blinding of the participants and parents was a major lim-
itation of the included studies. The included studies used control in-
terventions that were very different in nature from massage; hence, it
was impossible to blind the participants. It is likely that the relationship
developed between manipulators, parents, and participants during
massage therapy could have had positive impacts on ADHD symptoms,
such as anxiety, aggression, and depression. It would not be possible to
control for such non-specific effects during massage therapy by using a
wait-list control or a medication comparison group. Therefore, to con-
trol for such non-specific effects during massage, comparisons should be
made with other interventions involving a similar amount of interaction
between the manipulators and the recipients. An attempt to do so was
made in some of the included studies by including a relaxation
therapy,”® exercise therapy,®' or sensory integration training®” group as
a comparison group. One study used a group of subjects under 5 years
of age being treated with methylphenidate as a comparison group,
which was not appropriate since according to the AAP’s clinical practice
guideline for ADHD medication therapy should not be used on pre-
school-aged children due to the probable impairments associated with
the medication.>®

Besides the interaction between manipulators and recipients, mas-
sage also involves non-specific effects such as touching and physical

396

pressure stimulation on skin. To study the specific effects of massage, a
well-developed sham massage control is needed, although there is still a
great deal of debate over whether a sham intervention is an ideal
control for procedural interventions in which non-specific effects
comprise much of the treatment effects. Taking TCM massage, for in-
stance, this kind of massage is conducted on the basis of meridian
theory which, similar to acupuncture, deems that specific manipula-
tions, strengths, and directions on specific acupoints can produce
therapeutic effects for different conditions and diseases.>® However,
some researchers have argued that there is little difference in effect
between stimulation on acupoints and non-acupoint sites.>**° To ex-
amine the specific effects of TCM massage, a sham intervention group
can be included in future studies. This sham intervention could involve
general physical touching of non-specific acupoints or regions, minimal
strength, or manipulations that are regarded as non-therapeutic ac-
tions*" according to theories on massage. It should be more feasible to
blind young recipients than adults, as they may have less experience
and knowledge of massage treatments. A qualitative study exploring the
subjects’ perceptions and attitudes on sham acupressure concluded that
even without being informed about the possibility that a sham inter-
vention might be used, the majority still perceived that there might
have been a placebo arm to the study and thought that this was ac-
ceptable.*? Further RCTs could include a sham intervention control to
test the specific effects of massage.

Eight studies used the effective rate as the outcome measure, with 5
of them using it as the sole outcome measure. The effective rate, which
is defined as the proportion of subjects that demonstrate at least some
improvement after receiving the intervention or treatment, is one of the
most commonly used outcome measures in clinical studies in China.*?
However, the method for assessing the effective rate and the criteria for
defining improvement were vague and differed across studies, leading
to difficulties in comparing the results with other clinical studies that
used standardized outcome measures. Further trials should use vali-
dated outcome measures to assess specific outcomes.

Individualized massage therapy was examined in 6 (5 on TCM
massage and 1 on Western massage) out of the 11 included studies. The
manipulations and regions or acupoints to be used were individualized
according to the subjects’ symptoms. It is believed that an in-
dividualized approach is superior to a standardized approach. However,
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in none of the included studies was a head-to-head comparison made of
the difference between an individualized and a standardized approach;
thus, the additional benefit to be gained by implementing in-
dividualization remains uncertain. A further study should be conducted
to explore the difference between individualized therapy and standar-
dized therapy, especially in the area of TCM massage treatment because
it has been advocated that TCM treatments should be individualized
according to the TCM pattern.

Only 2 studies reported adverse effects associated with massage
therapy, including diarrhea and an increase in aggressive behavior, but
the severity of these effects was not reported. It is not possible to de-
termine whether massage is safe, since only few studies reported ad-
verse effects. The frequency and severity of adverse events may vary
with the site and technique of manipulation. Therefore, further studies
should record and report the adverse effects in detail to allow for an
assessment to be made of the safety of massage.

This review has some limitations. We only included major English
and Chinese databases in our search, which may cause us to miss some
relevant studies in other languages, although we did not impose any
language restrictions. Despite a comprehensive search, we ultimately
included only a few RCTs, and their control interventions and outcome
measures varied, which limited the possibility of performing a meta-
analysis. We only included experimental studies in our search, which
may have missed evidence from other study types, such as observa-
tional cohort studies. Furthermore, a majority of the included studies
did not report adverse events; hence, not enough information was
available to assess the safety of massage therapy.

5. Conclusions

In summary, massage has been reported to be more effective than
methylphenidate control, routine care, and no treatment, and to have a
superior effect when combined with sensory integration training than
the use of sensory integration training alone in the treatment of ADHD
in children and adolescents. However, we found that the reviewed
studies were generally of low methodological quality and that there
were limitations in the design of the control. Hence, the seemingly
promising results should be interpreted with caution. Further studies
with an improved methodological design are warranted to determine
the efficacy and safety of massage for ADHD in children and adoles-
cents.
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