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Abstract
Introduction: Massage is a popularly used complementary and alternative therapy. Previous randomised controlled
trials have examined the effects of massage on children, and several systematic reviews have been conducted to
synthesise these data. This study aims to assess and summarise the current evidence from published systematic
reviews of controlled clinical trials on the practice of paediatric massage, specifically in infants and children aged <
5 years.
Methods: The online databases MEDLINE, Embase, Health Technology Assessment Database, Cochrane Database of
Systematic Reviews, Database of Abstracts of Reviews of Effects, Allied and Complementary Medicine, China National
Knowledge Infrastructure and Wanfang Data will be searched from the inception onwards for evidence of the
treatment effects. We will include systematic reviews of randomised control trials evaluating the effects and safety of
massage therapy in infants and children aged < 5 years. The primary outcomes will be any physical or psychological
outcome, and adverse effects on children. Secondary outcomes will include any physical or psychological outcome on
caregivers. Two reviewers will independently screen the articles for inclusion as per the eligibility criteria. They will
extract information from the included studies and assess the methodological quality of the included studies. A table
will be used to summarise of information of the included studies, which includes the basic information, method and
findings. The methodological quality of the included systematic reviews will be assessed by A Measurement Tool to
Assess Systematic Reviews version 2 (AMSTAR 2). Extracted data from the included studies will be collected and
presented using narrative approach. The pooled effect estimates for meta-analysed outcomes will be extracted when
possible. If there is a discrepancy in results of two or more reviews on the same topic, then the causes of such
discrepancy will be further explored.
Discussion: This overview of systematic reviews will summarise the current evidence on massage, specifically for
infants and children aged < 5 years. We will comprehensively present the positive effects and adverse effects of this
intervention. Findings from this overview will be published in a peer-reviewed journal.
Systematic review registration: CRD42020186003.
Keywords: Massage, External therapy, Infants and children under 5 years, Paediatric condition, Overview, Systematic
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Background
Child (aged < 5 years) and infant health is a major public
health concern worldwide [1]. Certain medical conditions,
such as preterm complications, diarrhoeal diseases and congenital muscular torticollis, will greatly impair infant and
child development if not properly treated. For example, the
complications of premature birth may lead to cerebral palsy,
impaired learning, vision and hearing problems, behaviour
and psychological problems and chronic health issues [2].
Patients with congenital muscular torticollis symptoms or
comorbidities usually suffer from cosmetic problems and
other associated physical dysfunctions [3, 4]. Diarrhoeal disease is the second leading cause of death and malnutrition in
children aged < 5 years [5]. Therefore, timely diagnosis and
interventions are crucial in treating and improving these
paediatrics conditions [6].
Although evidence-based treatments are available, the
use of complementary and alternative medicine (CAM)
has been increasingly popular among paediatric patients
worldwide. In the USA, 11.8% of children have used
some form of CAM in 2007 [7], whereas a survey in
2016 showed that 20% of households with children in
Canada used CAM therapies [8]. It has been reported
that the 12-month prevalence of CAM usage in children
was 18.4% in Australia [9]. The prevalence of CAM therapies was higher in Asia and Europe, where the mean
prevalence was 45% across 20 European countries [10]
and approximately 65.3% in Korea [11]. In general, children are more likely to receive CAM treatment due to
parents’ prior experience and positive perception of
CAM [12]. Parents choose CAM therapies over conventional medicine for their children because a particular
CAM treatment was considered effective and due to fear
of side effects of medications, dissatisfaction with conventional medicine and the need for more personal attention [13]. Medications such as antibiotics and
chemotherapeutics can induce toxicities and have negative influences on the enteric immune system in children
and adults [14]. CAM modalities, such as skin-to-skin
contact and mind-body therapies, are often necessary in
paediatrics, due to their relative safety, affordability and
ease of implementation. Parents are more likely to use
CAM for strengthening the immune system, physical
stabilisation and maintaining the health of their children
[7, 15, 16].
Massage therapy

Among the different CAM modalities, massage therapy is
one of the most commonly used in the paediatric population. Massage is a complementary and alternative therapy
that involves manipulating the soft tissues of the body for
improving health conditions [17]. Massage for infants and
children requires unique approaches (e.g. manipulations,
frequency, locations, strength, permission of children),
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which determine the effects of this intervention [6, 18].
The prevalence of use of massage in children among all
types of CAM ranged from 8 to 25% in UK, USA,
Australia and Canada [8, 9, 19, 20]. Massage therapy is
popular in the treatment of particular health conditions in
children, such as cancers, pulmonary disease and sickle
cell disease [21]. Massage therapy was ranked the second
most common CAM therapy in two studies [21, 22]. In a
survey on the prevalence of massage for cerebral palsy,
80% of the children were found to have received this therapy [23]. In general, massage therapies applied to children
are collectively known as paediatric massage, and the application of pediatric massage is usually based on life experience or clinical cases. Some paediatric massage types
have their specific theoretical system, such as paediatric
tuina, which is an independent modality of traditional
Chinese medicine (TCM) therapies and is based on TCM
meridian theories. This paediatric massage type works
well in infants and children aged < 6 years, especially those
aged < 3 years [6]. Massage has been used in many paediatric conditions, such as abdominal pain [24], diarrhoea
[25], constipation [26], anorexia [27], autism spectrum disorder [28], attention deficit hyperactivity disorder [29], eczema [30], preterm complications [31], asthma [32] and
congenital muscular torticollis (CMT) [33]. Until now,
there has been no established international treatment
guideline on the usage of massage therapy in children.
The mechanisms of massage are still not fully understood. Some researchers believe that massage might help
promote the body to heal itself and return to homoeostasis. The receptors in the skin detect a range of stimuli,
such as light touch or pressure, and transmit the signals
from the periphery to synapses in the central nervous system. Subsequently, the brain integrates these signals into
effective actions via the regulation of the neuroendocrineimmune network [34]. Some researchers put forth that
the gate control theory may explain the mechanism of
massage for pain management. According to this theory,
massage increases large nerve fibre (fibres that carry sensations of pressure and touch to the spinal cord) activity,
which inhibits the effects of small nerve fibres (fibres that
carry pain signals to the spinal cord) [35]. Massage could
correct deformity in conditions of the musculoskeletal
system through manipulations in specific directions. For
example, infants with CMT are strongly recommended to
receive stretching manipulation in the reverse direction to
the atypical posture to elongate shortened muscles as long
as they are identified [36]. Previous clinical trials suggested
that massage has potential effects on many paediatric conditions, such as anxiety [37], pain [38], sleep disturbance
[39], gastrointestinal functioning [40], immune functioning [41], cognitive problems [42] and emotional disorders
[43]. A number of systematic reviews have also been conducted to gather evidence of massage therapy in
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paediatrics [27, 44–46]. Field conducted a narrative review
on summarising the literature on massage therapy in the
past decade and showed that this intervention may have
beneficial effects on many paediatric conditions [47]. Although massage is commonly used in infants and children
with various conditions, the evidence of the therapeutic effects is not strong enough to support its usual use due to
the biases of many previous studies. Furthermore, there
has been no systematic overview, specifically on infants
and children aged < 5 years. Therefore, we designed this
overview of systematic reviews to further summarise the
existing evidence of massage for the conditions of infants
and children aged < 5 years.
Aims

This overview of systematic reviews aims to summarise
the existing evidence on the treatment effects and safety
of massage therapy in infants and children aged < 5 years.
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intervention, comparators, outcomes, timing, setting and
study design) format (Table 1).
Types of studies

We will include published systematic reviews and randomised controlled trials (RCTs).
Types of participants

We will include systematic reviews in which participants
are infants and children aged < 5 years.
Types of interventions

We will include systematic reviews that examine the
effects and/or safety of massage therapy for infants and
children aged < 5 years. Massage is defined as manipulations conducted on the soft tissue of a child’s body, which
might include kneading, grasping, pressing, pushing, nipping, rotating, stretching, rubbing and so forth [52]. This
intervention can be used for treating or preventing diseases, improving the situation of medical conditions, promoting growth, health preservation, improving immunity,

Methods
This protocol of overview of systematic reviews is being
reported in accordance with the Preferred Reporting Items
for Systematic Reviews and Meta-Analysis Protocols
(PRISMA-P) [48] (see checklist in Additional file 1). This
protocol has been registered within the International Prospective Register of Systematic Reviews (PROSPERO)
database (registration ID: CRD42020186003).
Overviews refer to systematic reviews of systematic
reviews in this research [49]. We will search for and
identify multiple systematic reviews on paediatric
massage-related study questions explicitly and systematically to extract and analyse the results across significant
outcomes. The methods have been chosen in consultation with the methodological work of Cochrane Handbook (Cochrane Handbook, Chapter V.4). We will
consider published articles of completed systematic reviews of randomised controlled trials. We will include
reviews that explicitly stated methods to identify studies
(e.g. a search strategy), explicitly stated methods of study
selection (e.g. criteria for inclusion) and explicitly described methods of qualitative and/or quantitative data
synthesis. We will also perform a supplementary systematic review to summarise the evidence of the adverse effects of massage on infants and children aged < 5 years.
The methods of this review are based on the criteria of
conducting systematic reviews of adverse events in the
Cochrane Handbook of Systematic Reviews of Interventions [50], and the CRD’s guidance for undertaking reviews in health care [51].

Timing
• Studies of any duration

Criteria for considering reviews for inclusion

Setting
• Studies of any setting

The eligibility criteria for the clinical question guiding
this overview are presented in the PICOTSS (patient,

Table 1 Eligibility criteria using the PICOTSS (Patients,
Interventions, Comparators, Outcomes, Timing, Setting, and
Study Design) format
Patients
• Infants and children aged < 5 years
Intervention
• Massage therapy
Comparators
• Waitlist control
• Placebo
• Positive controls
• Pharmacological treatments
• Combinations of treatments
• Usual care
• Standard care
Outcomes
• Children
▪ Physical outcomes (e.g. pain assessment, pulse rate, length of
hospital admission, readmission)
▪ Psychosocial outcomes (e.g. anxiety, depression, insomnia, fears,
behavioural regression)
▪ Developmental outcomes (e.g. weight gain, intelligence, ability of
learning knowledge)
• Caregivers
▪ Physical outcomes (e.g. blood pressure)
▪ Psychological outcomes (e.g. economic pressure, anxiety,
depression)
• Safety of interventions
▪ All adverse events (e.g. an increase in anxiety after receiving an
intervention, high drop-out rate)

Study design
• Systematic reviews with randomised controlled trials
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among others. We will include all types of massage
therapies.
Types of comparisons

We will include systematic reviews of RCTs that compare the effects between massage therapy and other interventions, control interventions, or no intervention.
The comparisons include waitlist control, placebo or
sham controls, positive controls, pharmacological treatments, combinations of treatments and usual or standard care. Studies comparing the effects of different kinds
of massage therapies, or between massage and other
complementary and alternative therapies, will be
excluded.
Types of outcomes

The primary outcomes will be any physical and psychological outcome reported by children and/or parents,
and adverse effects on children.
 Physical outcomes (e.g. blood pressure, pain

assessment, pulse rate, weight change, length of
hospital admission, readmission)
 Psychological outcomes (e.g. anxiety, depression,
insomnia, fears, behavioural regression, self-esteem,
mood, fears and month-child attachment)
 Adverse events (e.g. an increase in anxiety after
receiving an intervention, high dropout rate) [50].
Other secondary outcomes are parents’ or
caregivers’ physical (e.g. blood pressure, pulse rate,
weight change) or psychological outcomes (e.g.
stress, anxiety, depression, self-esteem, mood, fears)
Timing

We will include systematic reviews of RCTs of any duration, treatment period and treatment frequency.
Setting

We will include systematic reviews of RCTs that have
been conducted in any setting. The intervention could be
implemented anywhere, such as hospitals and at home.
The therapists could be parents, caregivers, paediatricians,
experts, practitioners or other qualified personnel. The
clinical trials could be pilot studies, feasibility studies, fully
powered studies or other phases. There are no limitations
in other aspects of the setting.
Information sources and search strategy

We will search the following databases, from inception onwards: Ovid MEDLINE, Embase, Health Technology Assessment Database (HTA), the Cochrane Database of Systematic
Reviews, Database of Abstracts of Reviews of Effects (DARE),
Allied and Complementary Medicine (AMED), China National Knowledge Infrastructure (CNKI) and Wanfang Data.
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The following keywords will be used: (massag* OR touch OR
tactile stimulation OR anmo OR acupressure OR tuina OR
manipulat*) AND (newborn* OR child* OR baby OR babies
OR infant* OR youth OR paediatric* OR paediatric* OR toddler* OR pre-school* OR pre-school*). The literature
searches will be designed and conducted by the review team
in consultation with a health information specialist. The
search will include a broad range of terms and keywords related to massage, children and systematic reviews. A draft
search strategy for EMBASE is provided in Additional file 2.
To search the Chinese databases, the corresponding Chinese
keywords will be used. We will contact the authors of the
studies if necessary information is missing from the publications. References for the included studies will be searched for
useful information. To address the on-going systematic reviews, we will also search the PROSPERO database to identify the registered relevant systematic reviews. We will not
impose any time or language restrictions. Information on adverse effects from the included systematic reviews may not
be comprehensive. To supplement this, the index term, freetext searching approach and ‘Grey’ literature hand-searching
will be used for identifying articles with information on adverse effects.
Data collection and analysis
Selection of reviews

Two authors (SCC and CSY) will independently screen
the results of the electronic search by title and abstract.
For both objectives, we will obtain the full-text report of
the systematic reviews and studies deemed appropriate
and uncertain, and subsequently apply the PICOTSS eligibility criteria to determine the final inclusion list. Studies that do not meet the inclusion criteria will be
excluded. We will resolve disagreements between review
authors through discussion or consultation with an additional reviewer (WFY) when necessary. We will provide
a PRISMA flow diagram documenting the screening and
review the selection process.
Data extraction and management

Two authors (SCC and CSY) will independently extract
data in duplicate using a standard data extraction form.
Discrepancies will be resolved by discussion or consultation with an additional reviewer (WFY) if necessary. If
specific data are missing or inadequate, we will contact
the original systematic review authors to obtain or confirm the information. Data extraction form will include
the following details:
1. Systematic review basic information (first author,
year of publication, number of studies and
participants included in the systematic review)
2. Systematic review characteristics (reported
strategies to search literature, number of databases
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searched and date of last search, any restrictions
(e.g. language, geographic or date), objective(s),
inclusion/exclusion criteria, intervention(s) of
interest and comparators, target condition, patient
population, main outcomes of interest, type of study
designs included, number of studies reporting data
for meta-analyses (when appropriate), effect metric(s) reported (e.g. risk ratio), methods to assess
study risk of bias, statistical methods to combine
studies
3. Finding summary: meta-analytic estimates including
heterogeneity measures, additional analyses (e.g.
subgroup analysis, sensitivity analysis, or metaregression), assessment of methodological and risk
of bias (e.g. publication bias across studies), GRADE
judgements regarding the quality of evidence where
present, funding source and conflicts of interest.
Assessment of the methodological quality of the included
reviews

Two authors (SCC and CSY) will be responsible for the
methodological assessment. Discrepancies will be resolved by consensus between the two authors or by consulting a third reviewer (WFY) if necessary.
According to the requirement of the Cochrane handbook, both the methodological quality of the reviews included and the evidence quality of the individual studies
included in the reviews must be assessed.
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weakness), ‘Moderate’ (more than one non-critical weakness), ‘Low’ (one critical flaw with or without noncritical weaknesses) or ‘Critical low’ (more than one critical flaw with or without non-critical weaknesses) [54].
Quality of evidence in the included reviews

We will assess the risk of bias of the individual trials included in the systematic reviews using the Cochrane collaboration’s tool (RoB 2) [55], which assesses the risk of
bias of randomised trials in six domains as ‘Low risk’,
‘Unclear risk’ and ‘High risk’. These domains are selection bias, performance bias, detection bias, attrition bias,
reporting bias and other bias. The overall quality of evidence across studies for each significant outcome will be
assessed using the Grading of Recommendations Assessment, Development and Evaluation (GRADE) approach
[56]. The level of evidence will be determined by assessing the following aspects of the studies: number of
studies, study design, risk of bias, inconsistency of the
findings, imprecision, indirectness of the estimate and
other considerations, such as publication bias. A risk of
bias (RoB) table and a summary of findings (SoF) table
based on the methods described in the Cochrane Handbook for Systematic Reviews of Interventions will be
built up to convey key information on the effects of massage intervention for each condition and the overall
credibility of the information [49].

Quality of the included reviews

Data synthesis

The methodological quality of the included systematic
reviews will be assessed using the AMSTAR 2 (A Measurement Tool to Assess systematic Reviews 2) instrument [53, 54]. AMSTAR 2 assists in evaluating the
quality of conducting systematic reviews using 16 distinct items, 7 of which are critical domains that can have
an impact on the validity of a systematic review. The
seven critical domains include protocol registration before the commencement of the review (item 2), comprehensiveness of the literature search strategy (item 4),
justification of exclusion (item 7), risk of bias of the
studies included in the reviews (item 9), appropriateness
of meta-analytical methods (item 11), consideration of
risk of bias when interpreting the results of the review
(item 13), and assessment of the presence and likely impact of publication bias (item 15). Each AMSTAR item
will be rated as ‘Yes’ (clearly done) or ‘No’ (clearly not
done or without information) in light of the published
systematic review. Some items provide a ‘partial Yes’ for
responding to the situations that we think are worthy of
partial adherence to the criteria. AMSTAR 2 assists
users in identifying the potential influence of flaws or
weaknesses in each domain. Quality of systematic reviews will be rated as ‘High’ (no or one non-critical

We will report the results according to the Cochrane
Handbook of Systematic Reviews of Interventions. A
PRISMA flowchart will be used to present the process of
study selection for both the overview and the systematic
review. We will summarise the evidence for each universe of diseases, disorders, or other conditions. The
universes will be classified according to the International
Classification of Diseases, 11th version (ICD-11), which
is the international standard for reporting diseases and
health conditions [57].
Characteristics of the included systematic reviews such
as key features, effect estimates, 95% confidence intervals
and measures of heterogeneity (if studies are pooled), as
well as findings and variations of the studies will be extracted, transformed and presented in tables, and graphics (e.g. funnel plots) will be used as appropriate.
If multiple reviews/meta-analyses include information
from overlapping individual studies, a meta-analysis will
not be performed. Instead, a qualitative synthesis or
summary for each outcome and intervention reporting
the pooled treatment effects from the most comprehensive and highest-quality meta-analyses (as assessed by
the AMSTAR-2 approach). We will provide a narrative
summary of the quality assessment of the included
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meta-analyses, which will be supported by a table showing the results of the critical appraisal.
If there is discrepancy in the results of these reviews,
then we will further explore the factors that lead to the
variations or discrepancies, such as eligibility criteria settings, literature search details, outcome definitions used
and statistical analysis approaches.
The problem of double-counting data will be considered prudently. To minimise the reduplicative information extracted from overlapping trials, the following
strategies will be applied:
 If the qualities of these reviews are similar, we will








select the one that contributes the most outcome
data.
If the outcomes of these reviews are completely
overlapping, we will retain the one with the highest
quality.
If the outcomes of these reviews are partly
overlapping, we will completely retain the highestquality review and partly retain those with lowerquality.
If the outcomes of these reviews do not overlap, we
will retain all.
If the outcomes of these reviews are completely
overlapping and their qualities are similar, we will
select the most recent.

We will present the effects of massage therapy based
on the most comprehensive reviews with the highest
quality. For the overlapping reviews that are not included in the intervention effects analysis, we will report
their general information in a table to enable readers to
obtain useful data. The AMSTAR 2 instrument,
Cochrane RoB tool and GRADE approach will be used
to assess the quality of the reviews.
When possible, we will extract and report pooled effect estimates for meta-analysed outcomes for each review that meets the inclusion criteria. For dichotomous
outcomes, relative risks (RRs) with 95% confidence intervals (CIs) will be pooled, while for continuous outcomes,
mean differences (MDs) with 95% CIs for the same outcome measure or standardised mean differences (SMDs)
with 95% CIs for different outcome measures will be
expressed. For time-to-event data, hazard ratios (HRs)
with 95% CIs will be expressed [49]. However, we will
not compute an overview meta-estimate due to the heterogeneity in ages and outcomes between trials, the absence of essential data and the lack of well-established
quantification methods.
Adverse effects of massage therapy reported in the systematic reviews will be listed and summarised narratively. The mechanism of adverse effects of therapies for
several conditions might be similar in different
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populations and settings [50]. Therefore, we will collect
adverse effects regardless of the condition or how massage therapy was conducted. We will also collect information on adverse effects from the overlapping included
systematic reviews. We will consider a high drop-out
rate (≥ 20%) as an outcome measure in study reports for
adverse effects, since withdrawal might be related to upsetting side effects, stress on subjects, or others [49, 58].
According to the results synthesised from the data on
effects and safety issues, we will generate a figure to
present the recommendation level of massage therapy for
each included condition, considering the gender, age, and
other factors. Since the mechanism of treatment effects
might be similar on the same outcomes across different
conditions, we will also generate a figure to summarise
evidence for each outcome, if possible. Sufficient systematic review evidence will be the most important criterion
for the generation of the final recommendation level figure, and all adverse effects for each condition will be
emphasised and marked.

Ethics and dissemination
Results of this overview will be published in a peerreviewed academic journal and presented at relevant national or international conferences. The study does not
need ethical approval since it will not collect individual
information.
Discussion
This overview will provide comprehensive evidence of
massage therapy for infants and children aged < 5 years.
We will present the treatment effects and adverse effects
of massage therapy both quantitatively and qualitatively,
if possible. The high mortality rate of infants and children aged < 5 years is a global public health concern.
Our results may provide useful information for patients,
care givers, healthcare workers, paediatricians and policy
makers.
There will be a specific summary of adverse effects in
the overview of systematic reviews to achieve balanced
perspectives in accessing massage therapy. This is based
on the requirements of the Cochrane handbook, indicating that all reviews ought to consider the adverse effects
of an intervention. A summary of the adverse effects of
massage therapy is significant since, compared to patients of other age groups, infants and children aged < 5
years are more sensitive to all interventions, and they
have difficulties in expressing their feelings. Therefore,
the highest priority ought to be given to safety when this
age group receive interventions.
Some practical issues may occur during this study
process. First, there might be some outcomes which are
not validated in the reviews. For example, ‘effective rate’,
which is usually defined as the proportion of patients
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with at least some improvement, is usually used for
assessing the improvements of an intervention in the
clinical trials in China [59]. However, the effective rate is
not standardised, making comparison with other validated outcome measures not possible. We will consider
the practicability of the emerging additional outcomes
for the clinical professionals and policy makers, and then
decide whether the outcomes could be included by discussion. Second, some eligible systematic reviews might
contain data not only about infants or children aged < 5
years but also for older children and adolescents. This
may affect the pooled effects. We will further explore
the impact of these studies using sensitivity analyses.
There are some limitations to this overview of systematic reviews. First, the depth of this review depends on
the availability of the current literature. We have included comprehensive search terms and hand-search of
relevant reviews to exhaust the current evidence. Secondly, we will only include articles in English and Chinese, which might lead to missing relevant data in other
languages. Thirdly, the quality of the original studies
might vary in several aspects, such as random sequence
generation, allocation concealment, selective data reporting, blinding and adverse event monitoring, which might
potentially undermine the reliability of the systematic reviews, and have chances to affect the findings of the future umbrella review.
If the protocol is significantly revised in the future, we
would document the amendments.
Dissemination of the findings of the overview will be
carried out via submitting to the peer-reviewed journals,
presenting on academic conferences, providing online or
face-to-face courses for clinical therapists or parents and
being demonstrated the results on social media sites.
Abbreviations
CAM: Complementary and alternative medicine; TCM: Traditional Chinese
medicine; CMT: Congenital muscular torticollis; RCT: Randomised controlled
trial; HTA: Health Technology Assessment Database; DARE: Database of
Abstracts of Reviews of Effects; AMED: Allied and complementary medicine;
CNKI: China National Knowledge Infrastructure; GRADE: Grading of
Recommendations Assessment, Development and Evaluation;
ICD: International Classification of Diseases; RR: Relative risk; CI: Confidence
interval; MD: Mean difference; SMD: Standardised mean differences;
HR: Hazard ratio

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s13643-021-01681-x.
Additional file 1. PRISMA-P (Preferred Reporting Items for Systematic
review and Meta-Analysis Protocols) 2015 checklist: recommended items
to address in a systematic review protocol.
Additional file 2. Embase Search strategy.

Acknowledgments
Not applicable.

Page 7 of 9

Authors’ contributions
SCC and WFY conceived the topic. SCC, JY and LKPS participated in the
design of this trial. SCC drafted the manuscript. WFY, JCSL and SCCY revised
this manuscript. All authors approved the final manuscript.
Funding
This research received no specific grant from any funding agency in the
public, commercial or not-for-profit sectors.
Availability of data and materials
Not applicable.

Declarations
Ethics approval and consent to participate
Not applicable.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Author details
1
School of Nursing, Hong Kong Polytechnic University, 11 Yuk Choi Road,
Hung Hom, Kowloon, Hong Kong SAR, China. 2Pediatric Tuina Health Care
Clinic, Shandong University of Traditional Chinese Medicine Affiliated
Hospital, Jinan, China. 3School of Chinese Medicine, Hong Kong Baptist
University, Hong Kong SAR, China. 4School of Pharmacy, the Chinese
University of Hong Kong, Hong Kong SAR, China. 5School of Nursing, Tung
Wah College, Hong Kong SAR, China.
Received: 14 August 2020 Accepted: 20 April 2021

References
1. World Health Organization. Global health observatory (GHO) data. http://
origin.who.int/gho/child_health/en/. Accessed 25 June 2020.
2. Premature birth. https://www.mayoclinic.org/diseases-conditions/prematurebirth/symptoms-causes/syc-20376730. Accessed 8 June 2020.
3. Tse P, Cheng J, Chow Y, Leung PC. Surgery for neglected congenital
torticollis. Acta Orthop Scand. 1987;58(3):270–2. https://doi.org/10.3109/174
53678709146482.
4. Yu C-C, Wong F-H, Lo L-J, Chen YR. Craniofacial deformity in patients with
uncorrected congenital muscular torticollis: an assessment from threedimensional computed tomography imaging. Plast Reconstr Surg. 2004;
113(1):24–33. https://doi.org/10.1097/01.PRS.0000096703.91122.69.
5. World Health Organization. Diarrhoeal disease. https://www.who.int/newsroom/fact-sheets/detail/diarrhoeal-disease2017 Accessed 8 June 2020.
6. Liu MJ, Wang JG, Wu S, et al. Pediatric Tuina. Beijing: China Press of
Traditional Chinese Medicine; 2017.
7. Barnes PM, Bloom B, Nahin RL. Complementary and alternative medicine
use among adults and children: United States; 2007. National Health
Statistics Reports-NHSR. https://doi.org/10.1037/e623942009-001.
8. Fraser Institute. Complementary and alternative medicine: use and public
attitudes 1997, 2006, and 2016. https://www.fraserinstitute.org/studies/
complementary-and-alternative-medicine-use-and-public-attitudes-1997-2
006-and-2016. [updated April 25, 2017. Accessed 25 June 2020].
9. Smith C, Eckert K. Prevalence of complementary and alternative medicine
and use among children in South Australia. J Paediatr Child Health. 2006;
42(9):538–43. https://doi.org/10.1111/j.1440-1754.2006.00918.x.
10. Zuzak TJ, Boňková J, Careddu D, Garami M, Hadjipanayis A, Jazbec J, et al.
Use of complementary and alternative medicine by children in Europe:
published data and expert perspectives. Complement Ther Med. 2012;21(1):
S34–47. https://doi.org/10.1016/j.ctim.2012.01.001.
11. Kim J-H, Nam C-M, Kim M-Y, Lee DC. The use of complementary and
alternative medicine (CAM) in children: a telephone-based survey in Korea.
BMC Complement Altern Med. 2012;12(1):46. https://doi.org/10.1186/14726882-12-46.

Chen et al. Systematic Reviews

(2021) 10:127

12. Birdee GS, Phillips RS, Davis RB, Gardiner P. Factors associated with pediatric
use of complementary and alternative medicine. Pediatrics. 2010;125(2):249–
56. https://doi.org/10.1542/peds.2009-1406.
13. Kemper KJ, Vohra S, Walls R, the Task Force on Complementary and
Alternative Medicine, the Provisional Section on Complementary, Holistic,
and Integrative Medicine. The use of complementary and alternative
medicine in pediatrics. Pediatrics. 2008;122(6):1374–86. https://doi.org/10.1
542/peds.2008-2173.
14. Torrazza RM, Neu J. The developing intestinal microbiome and its
relationship to health and disease in the neonate. J Perinatol. 2011;31(S1):
S29–34. https://doi.org/10.1038/jp.2010.172.
15. Gottschling S, Gronwald B, Schmitt S, Schmitt C, Längler A, Leidig E, et al.
Use of complementary and alternative medicine in healthy children and
children with chronic medical conditions in Germany. Complement Ther
Med. 2011;21(1):S61–9. https://doi.org/10.1016/j.ctim.2011.06.001.
16. Robinson N, Blair M, Lorenc A, Gully N, Fox P, Mitchell K. Complementary
medicine use in multi-ethnic paediatric outpatients. Complement Ther Clin
Pract. 2007;14(1):17–24. https://doi.org/10.1016/j.ctcp.2007.07.003.
17. Beider S, Mahrer NE, Gold JI. Pediatric massage therapy: an overview for
clinicians. Pediatr Clin N Am. 2007;54(6):1025–41. https://doi.org/10.1016/j.
pcl.2007.10.001.
18. Yina A. Pediatric massage: a massage therapist’s guide to getting started.
https://mtf.amtamassage.org/wp-content/uploads/mtf-pediatric-ebook.pdf.
Accessed 25 June 2020.
19. Posadzki P, Watson LK, Alotaibi A, Ernst E. Prevalence of use of
complementary and alternative medicine (cam) by patients/consumers in
the UK: systematic review of surveys. Clin Med. 2013;13(2):126–31. https://
doi.org/10.7861/clinmedicine.13-2-126.
20. Yussman SM, Ryan SA, Auinger P, Weitzman M. Visits to complementary and
alternative medicine providers by children and adolescents in the United
States. Ambul Pediatr. 2004;4(5):429–35. https://doi.org/10.1367/A03-091R1.1.
21. Post-White J, Fitzgerald M, Hageness S, Sencer SF. Complementary and
alternative medicine use in children with cancer and general and specialty
pediatrics. J Pediatr Oncol Nurs. 2009;26(1):7–15. https://doi.org/10.1177/1
043454208323914.
22. Gottschling S, Meyer S, Längler A, Scharifi G, Ebinger F, Gronwald B.
Differences in use of complementary and alternative medicine between
children and adolescents with cancer in Germany: a population based
survey. Pediatr Blood Cancer. 2014;61(3):488–92. https://doi.org/10.1002/
pbc.24769.
23. Glew GM, Fan M-Y, Hagland S, et al. Survey of the use of massage for
children with cerebral palsy. Int J Ther Massage Bodywork. 2010;3(4):10–5.
https://doi.org/10.3822/ijtmb.v3i4.47.
24. Allen T. Using massage to address pediatric digestive issues. Massage
Today. 2014;14(12) https://www.massagetoday.com/articles/15010/Using-Ma
ssage-to-Address-Pediatric-Digestive-Issues. Accessed 26 Apr 2021.
25. Bao-Yong L, Liang N, Guo-Yan Y, et al. Pediatric Tui Na for acute diarrhea in
children under 5 years old: a systematic review and meta-analysis of
randomized clinical trials. Complement Ther Med. 2018;41:10–22. https://doi.
org/10.1016/j.ctim.2018.08.011.
26. The University of Hong Kong. Effects of Paediatric Tuina (Massage) on
constipation and related symptoms among the pre-school aged children a randomized control trial. (Clinical report). 2018. [2362].
27. Li G, Chun-Hua J, Si-Si M, et al. Pediatric massage for the treatment of
anorexia in children: a meta-analysis. World J Tradit Chin Med. 2018;4(3):96–
104. https://doi.org/10.4103/wjtcm.wjtcm_12_18.
28. Lee MS, Kim J-I, Ernst E. Massage therapy for children with autism spectrum
disorders: a systematic review. J Clin Psychiatry. 2011;72(3):406–11. https://
doi.org/10.4088/JCP.09r05848whi.
29. Chen S-C, Yu BY-M, Suen LK-P, Yu J, Ho FYY, Yang JJ, et al. Massage therapy
for the treatment of attention deficit/hyperactivity disorder (ADHD) in
children and adolescents: a systematic review and meta-analysis.
Complement Ther Med. 2019;42:389–99. https://doi.org/10.1016/j.ctim.201
8.12.011.
30. Hawkins C. The effects of atopic eczema on children and their families: a
review. Paediatr Nurs. 2005;17(6):35–9. https://doi.org/10.7748/paed.17.6.35.s23.
31. Zhang X, Wang J. Massage intervention for preterm infants by their
mothers: a randomized controlled trial. J Spec Pediatr Nurs. 2019;24(2):n/a.
https://doi.org/10.1111/jspn.12238.
32. Yue Q-J, Wang X-Z, Ren S-L, et al. Effect of pediatric massage in the
treatment of chronic persistent asthma in children: a systematic review and

Page 8 of 9

33.

34.
35.
36.

37.

38.
39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.
53.

meta-analysis of randomized controlled trials. J Hainan Med Univ. 2019;
25(16):54–9.
Allen T. Pediatric massage: approach for congenital muscular torticollis.
Massage Today. 2014;14(10) https://www.massagetoday.com/articles/14981/
Pediatric-Massage-Approach-for-Congenital-Muscular-Torticollis. Assessed 25
June 2020.
Zhu B, Rong PJ, Gao XY, et al. Systematic acupunture: People’s Medical
Publishing House. 2015.
James HS, Thomas MJ. Principles of neural science. 4th ed. New York:
McGraw-Hill; 2000.
Kaplan LS, Coulter LC, Sargent LB. Physical therapy management of
congenital muscular torticollis: a 2018 evidence-based clinical practice
guideline from the APTA Academy of Pediatric Physical Therapy. Pediatr
Phys Ther. 2018;30(4):240–90. https://doi.org/10.1097/PEP.
0000000000000544.
Field T, Morrow C, Valdeon C, Larson S, Kuhn C, Schanberg S. Massage
reduces anxiety in child and adolescent psychiatric patients. J Am Acad
Child Adolesc Psychiatry. 1992;31(1):125–31. https://doi.org/10.1097/00004
583-199201000-00019.
Evans S, Tsao JCI, Zeltzer LK. Complementary and alternative medicine for
acute procedural pain in children. Altern Ther Health M. 2008;14(5):52–6.
Field T, Kilmer T, Hernandez-Reif M, Burman I. Preschool children's sleep and
wake behavior: effects of massage therapy. Early Child Dev Care. 1996;
120(1):39–44. https://doi.org/10.1080/0300443961200104.
Green AD, Alioto A, Mousa H, di Lorenzo C. Severe pediatric rumination
syndrome: successful interdisciplinary inpatient management. J Pediatr
Gastroenterol Nutr. 2011;52(4):414–8. https://doi.org/10.1097/MPG.0b013e31
81fa06f3.
Field T, Cullen C, Diego M, Hernandez-Reif M, Sprinz P, Beebe K, et al.
Leukemia immune changes following massage therapy. J Bodyw Mov Ther.
2001;5(4):271–4. https://doi.org/10.1054/jbmt.2001.0228.
Procianoy RS, Mendes EW, Silveira RC. Massage therapy improves
neurodevelopment outcome at two years corrected age for very low birth
weight infants. Early Hum Dev. 2010;86(1):7–11. https://doi.org/10.1016/j.ea
rlhumdev.2009.12.001.
Kemper KJ, Shannon S. Complementary and alternative medicine therapies
to promote healthy moods. Pediatr Clin N Am. 2007;54(6):901–26. https://
doi.org/10.1016/j.pcl.2007.09.002.
Bennett C, Underdown A, Barlow J. Massage for promoting mental and
physical health in typically developing infants under the age of six months.
Cochrane Database Syst Rev. 2013;(4):CD005038. Published 2013 Apr 30.
https://doi.org/10.1002/14651858.CD005038.pub3.
Chen S-C, Ho Y-S, Kwai-Ping Suen L, Yu J, Tang W, Jiang JF, et al. Traditional
Chinese medicine (TCM) massage for the treatment of congenital muscular
torticollis (CMT) in infants and children: a systematic review and metaanalysis. Complement Ther Clin Pract. 2020;39:101112. https://doi.org/10.101
6/j.ctcp.2020.101112.
Gurol A, Polat S. The effects of baby massage on attachment between
mother and their infants. Asian Nurs Res. 2012;6(1):35–41. https://doi.org/1
0.1016/j.anr.2012.02.006.
Field T. Pediatric massage therapy research: a narrative review. Children
(Basel). 2019;6(6):78. Published 2019 Jun 6. https://doi.org/10.3390/
children6060078.
Shamseer L, Moher D, Clarke M, et al. Preferred reporting items for
systematic review and meta-analysis protocols (PRISMA-P) 2015:
elaboration and explanation. BMJ. 2015;349:g7647. https://doi.org/10.113
6/bmj.g7647.
Higgins JPT, Thomas J, Chandler J, et al. Cochrane handbook for systematic
reviews of interventions version 5.1.0 (updated March 2011) www.training.
cochrane.org/handbook. Accessed 25 June 2020.
Higgins JPT, Thomas J, Chandler J, et al. Cochrane handbook for systematic
reviews of interventions version 6.0 (updated July 2019) Chapter 19. 2019.
Available from www.training.cochrane.org/handbook. Cochrane.
Tacconelli E. Book: Systematic reviews: CRD’s guidance for undertaking
reviews in health care. Lancet Infect Dis. 2010;10(4):226. https://doi.org/10.1
016/S1473-3099(10)70065-7.
Vickers A, Zollman C. Massage therapies. BMJ. 1999;319:1254.
Shea BJ, Hamel C, Wells GA, Bouter LM, Kristjansson E, Grimshaw J, et al.
AMSTAR is a reliable and valid measurement tool to assess the
methodological quality of systematic reviews. J Clin Epidemiol. 2009;62(10):
1013–20. https://doi.org/10.1016/j.jclinepi.2008.10.009.

Chen et al. Systematic Reviews

(2021) 10:127

54. Shea BJ, Reeves BC, Wells G, Thuku M, Hamel C, Moran J, et al. AMSTAR 2: a
critical appraisal tool for systematic reviews that include randomised or
non-randomised studies of healthcare interventions, or both. BMJ. 2017;358:
j4008. https://doi.org/10.1136/bmj.j4008.
55. Higgins JPT, Altman DG, Gøtzsche PC, et al. The Cochrane Collaboration’s
tool for assessing risk of bias in randomised trials. BMJ. 2011;343(7829).
https://doi.org/10.1136/bmj.d5928.
56. Schünemann H, Brożek J, Guyatt G, et al. GRADE handbook for grading
quality of evidence and strength of recommendations (Updated October
2013). https://gdt.gradepro.org/app/handbook/handbook.html. Accessed 26
June 2020.
57. World Health Organization. International classification of diseases for
mortality and morbidity statistics (11th Revision). https://www.who.int/cla
ssifications/icd/en/. Accessed 25 June 2020.
58. John PAI, Stephen JWE, Peter CG, et al. Better reporting of harms in
randomized trials: an extension of the CONSORT statement. Am Coll
Physicians. 2004;141(10). https://doi.org/10.7326/0003-4819-141-10-2004111
60 [published Online First: 781].
59. Yeung WF, Chung KF, Leung YK, et al. Traditional needle acupuncture
treatment for insomnia: a systematic review of randomized controlled trials.
Sleep Med. 2009;10(7):694-704. https://doi.org/10.1016/j.sleep.2008.08.012.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 9 of 9

