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A B S T R A C T

Background

Infant massage is increasingly being used in the community with babies and their primary caregivers. Anecdotal reports suggest benefits

for sleep, respiration and elimination, the reduction of colic and wind, and improved growth. Infant massage is also thought to reduce

infant stress and promote positive parent-infant interaction.

Objectives

The aim of this review was to assess whether infant massage is effective in promoting infant physical and mental health in low-risk,

population samples.

Search methods

Relevant studies were identified by searching the following electronic databases up to June 2011: CENTRAL; MEDLINE; EMBASE;

CINAHL; PsycINFO; Maternity and Infant Care; LILACS; WorldCat (dissertations); ClinicalTrials.gov; China Masters’ Theses; China

Academic Journals; China Doctoral Dissertations; China Proceedings of Conference. We also searched the reference lists of relevant

studies and reviews.

Selection criteria

We included studies that randomised healthy parent-infant dyads (where the infant was under the age of six months) to an infant

massage group or a ’no-treatment’ control group. Studies had to have used a standardised outcome measure of infant mental or physical

development.

Data collection and analysis

Mean differences (MD) and standardised mean differences (SMD) and 95% confidence intervals (CIs) are presented. Where appropriate,

the results have been combined in a meta-analysis using a random-effects model.
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Main results

We included 34 studies, which includes one that was a follow-up study and 20 that were rated as being at high risk of bias.

We conducted 14 meta-analyses assessing physical outcomes post-intervention. Nine meta-analyses showed significant findings favouring

the intervention group for weight (MD -965.25 g; 95% CI -1360.52 to -569.98), length (MD -1.30 cm; 95% CI -1.60 to -1.00), head

circumference (MD -0.81 cm; 95% CI -1.18 to -0.45), arm circumference (MD -0.47 cm; 95% CI -0.80 to -0.13), leg circumference

(MD -0.31 cm; 95% CI -0.49 to -0.13), 24-hour sleep duration (MD -0.91 hr; 95% CI -1.51 to -0.30), time spent crying/fussing

(MD -0.36; 95% CI -0.52 to -0.19), deceased levels of blood bilirubin (MD -38.11 mmol/L; 95% CI -50.61 to -25.61), and there

were fewer cases of diarrhoea, RR 0.39; 95% CI 0.20 to 0.76). Non-significant results were obtained for cortisol levels, mean increase

in duration of night sleep, mean increase in 24-hour sleep and for number of cases of upper respiratory tract disease and anaemia.

Sensitivity analyses were conducted for weight, length and head circumference, and only the finding for length remained significant

following removal of studies judged to be at high risk of bias. These three outcomes were the only ones that could also be meta-analysed

at follow-up; although both weight and head circumference continued to be significant at 6-month follow-up, these findings were

obtained from studies conducted in Eastern countries only. No sensitivity analyses were possible.

We conducted 18 meta-analyses measuring aspects of mental health and development. A significant effect favouring the intervention

group was found for gross motor skills (SMD -0.44; 95% CI -0.70 to -0.18), fine motor skills (SMD -0.61; 95% CI -0.87 to -0.35),

personal and social behaviour (SMD -0.90; 95% CI -1.61 to -0.18) and psychomotor development (SMD -0.35; 95% CI -0.54 to -

0.15); although the first three findings were obtained from only two studies, one of which was rated as being at high risk of bias, and

the finding for psychomotor development was not maintained following following removal of studies judged to be at high risk of bias

in a sensitivity analysis. No significant differences were found for a range of aspects of infant temperament, parent-infant interaction

and mental development. Only parent-infant interaction could be meta-analysed at follow-up, and the result was again not significant.

Authors’ conclusions

These findings do not currently support the use of infant massage with low-risk groups of parents and infants. Available evidence is

of poor quality, and many studies do not address the biological plausibility of the outcomes being measured, or the mechanisms by

which change might be achieved. Future research should focus on the impact of infant massage in higher-risk groups (for example,

demographically and socially deprived parent-infant dyads), where there may be more potential for change.

P L A I N L A N G U A G E S U M M A R Y

Massage for promoting mental and physical health in infants under the age of six months

This review aimed to assess the impact of infant massage on mental and physical outcomes for healthy mother-infant dyads in the first

six months of life. A total of 34 randomised trials were included. Twenty of these had significant problems with their design and the

way they were carried out. This means that the we are not as confident as we would otherwise be that the findings are valid. That is to

say, the findings of these 20 included studies may over- or under-estimate the true effect of massage therapy.

We combined the data for 14 outcomes measured physical health and 18 outcomes measured aspects of mental health or development.

The results show limited statistically significant benefits for a number of aspects of physical health (for example, weight, length,

head/arm/leg circumference, 24-hour sleep duration; time spent crying or fussing; blood bilirubin and number of episodes of illness)

and mental health/development (for example, fine/gross motor skills personal and social behaviour and psychomotor development).

However, all significant results were lost either at later follow-up points or when we removed the large number of studies regarded to

be at high risk of bias.

These findings do not currently support the use of infant massage with low-risk population groups of parents and infants. The results

obtained from this review may be due to the poor quality of many of the included studies, the failure to address the mechanisms by

which infant massage could have an impact on the outcomes being assessed, and the inclusion of inappropriate outcomes for population

groups (such as weight gain). Future research should focus on the benefits of infant massage for higher-risk population groups (for

example, socially deprived parent-infant dyads), the duration of massage programmes, and could address differences between babies

being massaged by parents or healthcare professionals.
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B A C K G R O U N D

In many areas of the world, especially in the African and Asian con-

tinents, indigenous South Pacific cultures and the Soviet Union,

infant massage is a traditional practice (Field 1996b). A survey of

332 primary caregivers of neonates in Bangladesh, for example,

found that 96% engaged in massage of the infant’s whole body

between one and three times daily (Darmstadt 2002a).

In Western cultures, infant massage was initially used to improve

outcomes for infants in neonatal intensive care units (NICUs)

where the environment can be stressful for infants, and where tac-

tile stimulation can be poor (Vickers 2004). Developing under-

standing about the importance for infant development of warm,

sensitive, attentive interactions (see Tronick 2007 for an overview),

’midrange’ responsiveness on the part of the primary caregiver

(that is, compared with heightened or lowered responsiveness)

(Beebe 2010) and body-based interactions (Shai 2011) (see below

Description of the intervention for further detail), has resulted in

an increased interest in the possible role of infant massage to sup-

port early sensitive parent-infant relationships, particularly where

the mother may be experiencing difficulties such as postnatal de-

pression (Kersten-Alvarez 2011).

The practice of infant massage varies across the world with western

cultures adapting some of the traditional practices from Eastern

cultures. However, there is considerable variability in the tech-

niques being promoted, with the International Association of In-

fant Massage teaching the use of nurturing touch and respectful

communication, while other schools of training emphasise yoga-

based movements and flexibility (Underdown 2011).

Description of the intervention

Physiological and psychological impact of infant
massage

Reviews of the effectiveness of infant massage have to date focused

on preterm infants, and outcomes that are important in this group,

including weight gain, activity levels and length of stay in hospital

(Ireland 2000; Vickers 2004). Although Vickers 2004 found that

massage improved daily weight gain in preterm infants by 5.1 g

(95% CI 3.5 to 6.7), including some evidence of a small positive

effect on weight at four to six months, and reduced the length

of hospital stay by 4.5 days (95% CI 2.4 to 6.5), concerns were

raised about the methodological quality of the included studies,

particularly in respect of selective reporting of outcomes. Ireland

2000 also showed a beneficial effect of infant massage on weight

gain, activity level and hospital stay. Studies that have examined

the impact of infant massage on other high-risk groups, such as

women experiencing postnatal depression, have found evidence of

impact on maternal sensitivity (Kersten-Alvarez 2011).

The potential role of interventions such as infant massage even

with groups of parents not at high risk has been highlighted by

recent research in the field of developmental psychology and in-

fant mental health, which has indicated the importance of parental

attuned and sensitive caregiving for infant attachment security.

Parental sensitivity to an infant’s signals and cues at two months

has been shown to be associated with secure attachment status at

nine months (De Wolff 1997); and low sensitivity shown to be

associated with compromised cognitive and emotional develop-

ment (Murray 1992), and behavioural and physiological difficul-

ties (Gianino 1988; Tronick 2007; Degnan 2008). The quality of

the parent-infant interaction relies to a large extent on the parent’s

ability to read and respond appropriately to the infant’s emotional

state (Kropp 1987; Zeanah 2000).

The potential importance of ‘dyadic’ and body-based approaches

such as infant massage have also been emphasised by developments

in the field of infant mental health that have focused attention on

the importance of dyadic states of consciousness (Tronick 2007),

and parent-infant communication as a bi-directional, moment-

to-moment process occurring across multiple modalities (Beebe

2010), in addition to the importance of whole-body kinaesthetic

patterns during parent-infant interactions (Shai 2011).

Tronick 1989 developed the Mutual Regulation Model to refer

to the ’dyadic system of regulation and communication in which

the caregiver and infant mutually regulate the physiological and

emotional states of the other’. This model postulates that infants

have a range of self-organising neuro-behavioural capacities that

are used to organise both behavioural states and a range of biopsy-

chological processes (for example, self-regulation of arousal, se-

lective attentional learning and memory, social engagement etc)

(Tronick 2007, p.8). It also postulates that the sensitive caregiver

helps the infant to regulate these states by being attuned to the

infant’s ’organised communicative displays’ that indicate their in-

ternal state (Tronick 2007, p.10). Tronick’s research identified the

bi-directional, synchronous and co-ordinated nature of mother-

infant interaction, in which sensitive caregivers are able to repair

mismatched states (Tronick 1982). His research using the ’Still-

Face Perturbation’ with mothers experiencing postnatal depres-

sion, identified the significant impact of disturbances to the com-

municative regulatory system in terms of its role in the intergen-

erational transfer of mood (see, for example, Tronick 2007 for a

summary).

The Dyadic Systems Approach of Beebe 2010 has broadened the

focus of parental regulation of infant emotional distress to include

recognition of the importance of multiple communication modal-

ities including affect (facial and vocal); visual attention (gaze on/

off ), touch (maternal touch, infant initiated touch); spatial ori-

entation (mother orientation from sitting upright to leaning for-

ward to looming in; infant head orientation from face-to-face to

arch), alongside a composite variable of facial-visual engagement

(Beebe 2010, p.9). This approach recognises that different modal-

ities can convey discordant information that can be difficult for
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the infant to co-ordinate, and that may be the basis of later prob-

lems such as ‘disorganised attachment’ (Beebe 2010). Beebe 2010

showed that dyadic interaction of future insecurely attached (that

is, ‘resistant’) infants was characterised by dysregulated tactile and

spatial exchanges, generating approach-withdrawal patterns, while

the interaction of future ‘disorganised’ infants was characterised

by intrapersonal and interpersonal discordance or conflict in the

face of intense infant distress (Beebe 2010, p.6-7).

Similarly, recent attempts to operationalise the concept of ‘men-

talisation’ (Fonagy 2002; Fonagy 2007), which emphasises the im-

portance of the parent’s ability to reflect on their infant’s internal

states for later secure attachment (Arnott 2007), have resulted in

the development of the concept of Parental Embodied Mental-

isation (PEM). PEM refers explicitly to the quality of dynamic

moment-to-moment changes in whole-body kinaesthetic patterns

during parent-infant interactions (Shai 2011), and focuses on the

parents’ capacity to ‘a) implicitly conceive, comprehend, and ex-

trapolate the infant’s mental states (such as wishes, desires or pref-

erences) from the infant’s whole-body kinaesthetic expressions; and b)

adjust one’s own kinaesthetic patterns accordingly’ (ibid, p.175).

The focus of PEM is on ‘how’ interactive bodily actions are per-

formed rather than ‘what’ actions are performed, and as such in-

cludes both spatial and temporal dynamic contours. As with the

work of Beebe 2010, this approach treats the ‘dyad’ as the unit of

action, and the moment-to-moment exchanges as being bi-direc-

tional in terms of their mutual influence. There is also recogni-

tion of the importance of interactive repair following rupture to

interactive synchrony, but with a particular focus on the parent’s

contribution in terms of their kinaesthetic adjustment.

The importance of identifying effective methods of supporting

early parenting is also indicated by evidence about the prevalence

of problems such as sleep, colic, excessive crying and stress (Keren

2001), which have been shown to be associated with the parent-

infant relationship (Papousek 1995), alongside their impact on

the child’s later development including delays in motor, language

and cognitive development at three years of age (Degangi 2000).

How the intervention might work

Some of the mechanisms by which massage might promote im-

proved outcomes in infants have been investigated in both animal

and human populations. For example, in rodents high frequency

of licking and grooming of the pups has been shown to be asso-

ciated with reduced fearfulness and dampened responsiveness to

stress in adulthood as a result of such stimulation on the hippocam-

pal glucocorticoid receptors, and hypothalamic-pituitary-adrenal

reactivity (Liu 1997). Other studies have shown that higher fre-

quency licking and grooming is associated with improved cogni-

tive development in rats (specifically greater spatial learning and

memory performance) (Liu 2002), as a result of enhanced synap-

togenesis and neuronal survival in the hippocampus (Bredy 2003).

A number of studies have examined the potential mechanisms

by which tactile stimulation could impact on human infants. For

example, Field 1996b found that infant massage resulted in re-

duced catecholamine (norepinephrine and epinephrine) and cor-

tisol excretion, and it is now recognised that high cortisol lev-

els have damaging effects on the developing brain, particularly in

terms of the later capacity of such infants to regulate their stress

levels (Gunnar 1998; Gunnar 2007). Another study reported an

effect on release of melatonin (6-sulphatoxymelatonin), which is

involved in the adjustment of circadian rhythms and sleep (Ferber

2002), and Uvnas-Moberg 1987 reported that massage increased

vagal activity and secretion of insulin and gastrin improving the

absorption of food, and thereby suggesting a plausible biological

mechanism for the impact of infant massage on growth (Vickers

2004).

Why it is important to do this review

Increasing evidence about the importance of early relationships

for optimal infant development has resulted in a drive to find

acceptable effective interventions to support early interaction in

both high-risk and population groups. The effectiveness of infant

massage has been reviewed for a number of high-risk populations

(for example, preterm infants; postnatally depressed women), and

there is now a need to examine its effectiveness for population

groups (that is, where there is has been no risk identified), in terms

of both physical and mental health outcomes.

O B J E C T I V E S

To assess whether infant massage is effective in promoting infant

mental health, parent-infant interaction, or physical aspects of

development in population samples of babies

M E T H O D S

Criteria for considering studies for this review

Types of studies

Studies were included if participants had been randomised to ei-

ther an infant massage group or a control group that received no

intervention. The review also included quasi-randomised study

designs.
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Types of participants

Babies under the age of six months were eligible for inclusion.

Studies focusing on preterm and low birthweight babies receiving

massage within a hospital setting were excluded.

Types of interventions

Studies were included if they evaluated the effectiveness of infant

massage, irrespective of the theoretical basis or cultural practice

underpinning the massage. Infant massage was defined in this re-

view as systematic tactile stimulation by human hands. This in-

cluded studies where the technique of infant massage had been

specifically taught to parents and/or staff, and evaluations of infant

massage where it was used as a routine cultural practice. Multi-

modal interventions, of which massage was a part, were only in-

cluded if the benefits of massage as a separate intervention could

be elicited.

Types of outcome measures

To be eligible for inclusion in the review, studies had to include at

least one standardised instrument measuring the effect of infant

massage on either infant mental health (for example, the CARE-

Index to measure infant-adult interaction) or on physical health

(for example, growth monitoring).

Primary outcomes

Physical outcomes

Weight and length; head, leg, arm, chest, abdominal circumfer-

ence; illness and clinic visits/service use; hormone (for example,

cortisol, epinephrine, norepinephrine, melatonin, serotonin) lev-

els and blood flow; behavioural states (for example, sleep, wake

and crying durations); formula intake.

Mental and development outcomes

Infant temperament (for example, activity, soothability, emotion-

ality and sociability etc); attachment; behaviour (for example, Ey-

berg Child Behaviour Inventory (ECBI); Nursing Child Teaching

Assessment Scales (NCATS)); parent-infant interaction; develop-

ment (for example, Bayley Scales); IQ (for example, Capital Insti-

tute Mental Checklist (China)).

Timing of outcome measures

Post-intervention: immediately following the completion of the

intervention.

Follow-up: between six and 12 months after the completion of the

intervention.

Search methods for identification of studies

Electronic searches

The original search strategies are presented in Appendix 1. For

the updated review, the following databases were searched from

2005 onwards with the exception of Maternity and Infant Care,
which was new for the updated review and therefore searched for

all years. Searches for the updated review were run in May 2010

and updated in June 2011. The same search terms were used in

both sets of searches (see Appendix 3; Appendix 4).

• Cochrane Central Register of Controlled Trials (

CENTRAL), 2011, Issue 3, last searched 20 June 2011

• Ovid MEDLINE, 1948 to June Week 2 2011, last searched

20 June 2011

• EMBASE, 1980 to 2011 Week 24, last searched 20 June

2011

• CINAHL, 1937 to current, last searched 20 June 2011

• PsycINFO, 1887 to current, last searched 20 June 2011

• Maternity and Infant Care, 1971 to June 2011, last searched

20 June 2011

• LILACS, last searched 20 June 2011

• WorldCat (limited to theses ), last searched 20 June 2011

• ClinicalTrials.gov, searched 20 June 2011

The following four databases were searched for the update via the

China Knowledge Resource Integrated Database (CNKI)

• China Masters’ Theses, 2000 to current, searched 15 June

2011

• China Academic Journals, 1915 to current, searched 15

June 2011

• China Doctoral Dissertations, 1999 to current, searched 15

June 2011

• China Proceedings of Conference, searched 15 June 2011

We designed searches with the support of the Cochrane CD-

PLPG group. The search terms were adapted for use in differ-

ent databases. No methodological terms were included to ensure

that all relevant papers were retrieved. There was no language re-

striction. Relevant papers were translated or data extracted by re-

searchers fluent in written Chinese where necessary. For the update

in 2011, we used a machine translation service (Google translate)

to obtain details from studies written in languages other than En-

glish. Because automatically machine-generated translations are

not necessarily accurate enough for the scientific purpose, we con-

firmed details with study investigators where possible.

Searching other resources

Reference lists of articles identified through database searches and

bibliographies of systematic and non-systematic review articles

were examined to identify further relevant studies.
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Data collection and analysis

Selection of studies

Titles and abstracts of trials identified through searches of elec-

tronic databases were independently screened by two review au-

thors to determine whether they met the inclusion criteria (AU

and JB; and VC and JH for Chinese studies). Abstracts that did

not meet the inclusion criteria were rejected. Two independent

review authors (AU and JB; and VC and YH for Chinese studies)

assessed full copies of papers that appeared to meet the inclusion

criteria. Uncertainties concerning the appropriateness of studies

for inclusion in the review were resolved through consultation with

a third review author (SSB). For the update in 2011, CB identified

additional studies obtained by electronic searches and these were

referred to JB and AU for a decision about whether they met the

inclusion criteria of the review.

Data extraction and management

Two review authors (AU and CB) independently extracted data

and any queries were referred to JB. Data were entered into Re-

view Manager 5 software (RevMan 5.1.7). Where data were not

available in the published trial reports, we contacted study inves-

tigators to supply missing information.

Assessment of risk of bias in included studies

In the previous published version of this review (Underdown

2006), two review authors (AU and JB) carried out the critical

appraisal of the included studies. Disagreement was resolved by

consultation with a third review author (SSB). Consistent with the

Cochrane Handbook for Systematic Reviews of Interventions (Higgins

2011), this version of the review incorporates additional elements

into ’Risk of bias’ tables that were not present in the previous

published review. ’Risk of bias’ assessments for the new included

studies were carried out by CB and AU or JB. Differences were

resolved by consensus. CB, JB and AU reassessed the study quality

for the old included studies using the ’Risk of bias’ assessment tool

(Higgins 2011).

Risk of bias was assessed for each trial using the following crite-

ria: sequence generation, allocation concealment, blinding of par-

ticipants, personnel and outcome assessors, incomplete outcome

data and whether there was any assessment of the distribution of

confounders. Where there was insufficient information in the trial

report to make a judgement, and the study was published less than

10 years previously, we contacted trial investigators for further in-

formation.

Measures of treatment effect

Continuous outcomes were analysed if the mean and standard de-

viation of endpoint measures were presented. Where mean scores

were not available, we presented significance levels reported in the

paper. Where baseline or pre-treatment means were available, these

were examined to determine similarities between groups. For the

meta-analyses of continuous outcomes, we estimated mean differ-

ences (MDs) between groups. In the case of continuous outcome

measures where data were reported on different and incompatible

scales, we analysed data using the standardised mean difference

(SMD). We presented the SMD and 95% confidence intervals

(CIs) for individual outcomes in individual studies. The SMD

was calculated by dividing the MD in post-intervention scores be-

tween the intervention and control groups by the pooled standard

deviation.

Where it was not possible to synthesise the data, we present effect

sizes and 95% CIs for individual outcomes in each study.

One study compared four different types of massage oil with out-

comes for a control group (Argawal 2000). In order to incorpo-

rate the results of this study, we calculated a pooled estimate of

outcomes across the four treatment groups.

Unit of analysis issues

Randomisation of clusters can result in an overestimate of the

precision of the results (with a higher risk of a Type I error) where

their use has not been compensated for in the analysis. None of

the included studies employed cluster randomisation.

For studies where there was more than one active intervention and

only one control group, we selected the intervention that most

closely matched our inclusion criteria and excluded the others.

(Chapter 16.5.4, Higgins 2011).

In (Argawal 2000), where all four intervention groups employed

massage (with different oils), we combined the groups to create

a single pair-wise comparison. In practice, we combined the data

from the massage groups to produce a pooled mean and SD.

Dealing with missing data

Where data were not available in the published trial reports or

clarification was needed, we contacted trial investigators to supply

missing information. It should be noted that one of the limitations

of this approach is that it assumes independence of comparisons,

and ignores the dependency from sharing the same control group.

Assessment of heterogeneity

An assessment was made of the extent to which there were vari-

ations in the methods, populations, interventions or outcomes.

Consistency of results was assessed by visual inspection of the for-

est plot and by examining I2 (Higgins 2002), a quantity which

describes the approximate proportion of variation in point esti-

mates that is due to heterogeneity rather than sampling error. We

supplemented this with a test of homogeneity to determine the

strength of evidence that the heterogeneity was genuine. The pos-

sible reasons for heterogeneity were explored by scrutinising the

studies and, where appropriate, by performing subgroup analyses.

6Massage for promoting mental and physical health in typically developing infants under the age of six months (Review)

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



There was some clinical heterogeneity across the included studies

(see Description of studies), and also some statistical heterogeneity

for the small number of outcomes for which it was possible to

combine the data. Quantitative syntheses of the data have therefore

been undertaken using a random-effects model.

Data synthesis

Where appropriate, we used meta-analyses to combine comparable

outcome measures across studies, using a random-effects model.

Subgroup analysis and investigation of heterogeneity

In the updated review we made a post hoc decision to investigate

the effect of the duration of intervention on outcome. We cate-

gorised the duration of the massage programmes as follows: brief

(a single session); short-term where the intervention took place

for up to four weeks; medium-term where the intervention took

place for at least four weeks and up to 12 weeks; and long-term

where the intervention took place for more than 12 weeks. We did

not carry out further subgroup analyses such as a comparison of

massage provider. This decision is discussed further (Discussion).

Sensitivity analysis

A sensitivity analysis was used to assess the robustness of the find-

ings by examining the impact of one large study (Kim 2003). This

was undertaken because we were concerned about the level of het-

erogeneity produced by this meta-analysis, and that the results of

this study were influenced by the fact that, compared with the

other included studies, the sample comprised infants receiving un-

usually low levels of tactile stimulation as a result of being in an

orphanage.

In this updated review, we made a post-hoc decision, based on

the clinical and statistical heterogeneity of the included studies, to

perform sensitivity analyses based on the geographical location of

the studies (East or West) and study quality (high risk of bias due

to inadequate randomisation).

R E S U L T S

Description of studies

See: Characteristics of included studies; Characteristics of excluded

studies.

Results of the search

In 2005, for the original published version of the review, we re-

viewed 809 abstracts from international databases; most were of

no relevance to full-term infants. After closer inspection of 35

abstracts, nine studies were identified as being suitable for in-

clusion (Koniak-Griffin 1988; Field 1996; Cigales 1997; Jump

1998; Argawal 2000; Onozawa 2001; Elliott 2002; Ferber 2002;

Kim 2003); one other included study (Koniak-Griffin 1995) was

a follow-up report of Koniak-Griffin 1988). For this update,

the follow-up report (Koniak-Griffin 1995) has been added to

Koniak-Griffin 1988. A handsearch of references was conducted,

which resulted in the identification of one further study (Ke 2001).

Of the 100+ abstracts reviewed from the Chinese databases, 12

studies were identified as suitable for inclusion (Wang 1999; Zhai

2001; Duan 2002; Shi 2002; Sun 2004; Xua 2004; Ye 2004; Liu

CL 2005; Liu DY 2005; Lu 2005; Na 2005; Shao 2005); one fur-

ther study (Liu 2001) was assigned to the ’Awaiting assessment’

category as further details could not be obtained at that time. This

study (Liu 2001) was translated and included in the current up-

date and is a report of two studies on infants of either birth to

two months or three to six months of age. For the purposes of

this review we treated this report as two individual studies (Liu C

2001 0 to 2 months; Liu C 2001 3 to 6 months).

The update searches yielded 2179 hits in May 2010 and 1124 hits

in June 2011. From closer inspection of 24 abstracts, we identified

eight new studies that met the inclusion criteria: six studies from

international databases (Jing 2007; Oswalt 2007; Arikan 2008;

Narenji 2008; O’Higgins 2008; White-Traut 2009) and two from

Chinese databases (Wang 2001; Maimaiti 2007). We searched the

bibliography lists of all the new included studies and identified

another two studies to include (Cheng 2004; Zhu 2010).

In the previous version of the review published in 2006, 23 studies

were included (Underdown 2006). In this updated version there

are 34 included studies, of which 12 are new (Liu C 2001 0 to 2

months; Liu C 2001 3 to 6 months; Wang 2001; Cheng 2004;

Jing 2007; Maimaiti 2007; Oswalt 2007; Arikan 2008; Narenji

2008; O’Higgins 2008; White-Traut 2009; Zhu 2010).

Included studies

Design

All 34 included studies were randomised parallel group trials.

Four studies (Argawal 2000; Jing 2007; Oswalt 2007; Narenji

2008) used a random number table to assign participants to inter-

vention or control groups. Elliott 2002 used a repeated measures

design involving a randomised two-way layout with treatment fac-

tors ’carrying’ and ’massage’ as two levels to ensure that every dyad

had an equal chance of being assigned to one of four groups.

Nine studies were quasi-randomised (Field 1996; Jump 1998;

Zhai 2001; Kim 2003; Lu 2005; Shao 2005; O’Higgins 2008;

White-Traut 2009; Zhu 2010).

In five studies, insufficient details were provided to determine the

exact method of randomisation (Koniak-Griffin 1988; Cigales

1997; Onozawa 2001; Ferber 2002; Arikan 2008).
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In the remaining 15 studies, described in the study report as ran-

domised (Wang 1999; Ke 2001; Liu C 2001 0 to 2 months; Liu C

2001 3 to 6 months; Wang 2001; Duan 2002; Shi 2002; Cheng

2004; Sun 2004; Xua 2004; Ye 2004; Liu CL 2005; Liu DY 2005;

Na 2005; Maimaiti 2007), insufficient details were provided to be

certain that the study was in fact randomised and we were unable

to obtain further details from the trial investigators.

In all 34 included studies, massage interventions were compared

with normal care.

Five studies compared more than one intervention. Argawal 2000

compared four types of massage oil with a ’no treatment’ control

group: because the massage interventions were similar, we used

pooled data from the three intervention groups. Arikan 2008 in-

vestigated massage, sucrose solution, herbal tea and infant for-

mula versus control; we compared the massage and control groups.

Elliott 2002 compared massage, supplemental carrying, both mas-

sage and supplemental carrying groups with a no treatment control

group. We compared the massage group and the control group.

Koniak-Griffin 1988 employed a four-arm design of massage only,

massage combined with multisensory stimulation, or multisen-

sory stimulation only, and a no treatment control group. We com-

pared the unimodal massage intervention with the control group.

White-Traut 2009 compared tactile only, auditory, tactile, visual,

vestibular (ATVV) intervention with control. We compared the

ATVV and control groups.

Jing 2007 used a massage and motion training intervention verus

control. We included this study because motion training is integral

to the Johnson massage method (Johnson 2011).

One study where the control group received rocking (Elliott 2002)

was also included as this was considered to be usual soothing be-

haviour. The remaining studies compared massage with control

(that is, no massage intervention or care as usual).

Sample sizes

Thirty-four studies randomised 3984 participants. The largest

study was Ke 2001 with 400 participants randomised; the smallest

were Ferber 2002 (n = 21); Oswalt 2007 (n = 25) and White-Traut

2009 (n = 26).

Participants

The infant participants were full-term babies of either sex, age six

months or younger, with no underlying health conditions other

than colic (Arikan 2008). The intervention commenced with new-

born babies within one week of birth in Koniak-Griffin 1988;

Wang 1999; Ke 2001; Wang 2001; Zhai 2001; Duan 2002; Elliott

2002; Ferber 2002; Shi 2002; Cheng 2004; Sun 2004; Xua 2004;

Ye 2004; Liu CL 2005; Liu DY 2005; Lu 2005; Na 2005; Shao

2005; Jing 2007; Maimaiti 2007; White-Traut 2009; Zhu 2010.

Kim 2003 randomised participants within 14 days of birth.

Slightly older babies were studied in Argawal 2000 (six weeks

of age); Arikan 2008 (2.29 months intervention; 2.28 months

in control); Cigales 1997 (four months old); Field 1996 (one to

three months old infants); Jump 1998 (under nine months of age,

mean age under six months); from birth to two months of age in

Liu C 2001 0 to 2 months; and from three months of age to six

months in Liu C 2001 3 to 6 months; Narenji 2008 (two months);

O’Higgins 2008 and Onozawa 2001 (nine weeks of age); Oswalt

2007 (intervention 52.71 days; control 84 days). Koniak-Griffin

1988 reported follow-up results at 24 months post birth.

Mothers were diagnosed with depression in Field 1996 (adoles-

cents); Onozawa 2001 (adults), or with depressive symptoms in

O’Higgins 2008. In Oswalt 2007, the mothers were adolescents.

One of the included studies focused on orphanage infants (Kim

2003). This study was included because there was no indication

in the paper that the infants were not healthy full-term babies.

Setting

Two studies (Cigales 1997; White-Traut 2009) were conducted in

maternity hospital settings.

Nine studies (Koniak-Griffin 1988; Jump 1998; Argawal 2000;

Onozawa 2001; Elliott 2002; Ferber 2002; Arikan 2008; Narenji

2008; O’Higgins 2008) were conducted in a community setting

after training parents to carry out massage. A further seven studies

(Liu C 2001 0 to 2 months; Liu C 2001 3 to 6 months; Wang

2001; Cheng 2004; Jing 2007; Maimaiti 2007; Zhu 2010) that

were carried out in China were also undertaken by parents in the

community after initial training in massage techniques.

Oswalt 2007 was set within a school-based parent training pro-

gramme for adolescent mothers. One study (Field 1996) was con-

ducted in a day-care centre. Kim 2003 was conducted in an or-

phanage.

In 13 studies (Wang 1999; Ke 2001; Zhai 2001; Duan 2002; Shi

2002; Sun 2004; Xua 2004; Ye 2004; Liu CL 2005; Liu DY 2005;

Lu 2005; Na 2005; Shao 2005), the setting was unclear, other

than that the intervention took place in China; we were unable to

obtain further information.

Country

Studies were carried out in eight countries. In the West: UK (

Onozawa 2001; O’Higgins 2008) and the USA (Koniak-Griffin

1988; Field 1996; Cigales 1997; Jump 1998; Elliott 2002 Oswalt

2007; White-Traut 2009) and Canada (Elliott 2002). In the East:

Korea (Kim 2003), Israel (Ferber 2002), India (Argawal 2000),

Iran (Narenji 2008) and Turkey (Arikan 2008) The remaining 20

studies were carried out in China (Wang 1999; Ke 2001; Liu C

2001 0 to 2 months; Liu C 2001 3 to 6 months; Wang 2001; Zhai

2001; Duan 2002; Shi 2002; Cheng 2004; Sun 2004; Xua 2004;

Ye 2004; Liu CL 2005; Liu DY 2005; Lu 2005; Na 2005; Shao

2005; Jing 2007; Maimaiti 2007; Zhu 2010).
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Interventions

Massage provider

In four studies massage was offered by researchers (Field 1996;

Cigales 1997; Kim 2003; White-Traut 2009). Kim 2003 involved

orphans receiving a multimodal intervention of massage, talk-

ing and eye contact from research associates who were trained to

be responsive to the infant’s responses. White-Traut 2009 used

trained researchers to deliver either a multimodal form of mas-

sage including auditory, tactile, visual and vestibular stimulation

(ATVV) or tactile only stimulation (that is, we only included the

ATVV group). Although it was not possible to isolate the effects

of eye contact and talking, we included these studies because these

components are an intrinsic part of some included infant massage

programmes. Field 1996 used trained researchers to massage the

infants of depressed adolescent mothers.

In seven studies massage was provided by the parent following

instruction (Koniak-Griffin 1988; Argawal 2000; Elliott 2002;

Ferber 2002; Jing 2007; Arikan 2008; Narenji 2008), and involved

parents being taught massage techniques prior to them conduct-

ing massage on their infants in the home. Arikan 2008 trained

mothers in massage providing them with an illustrated brochure

with techniques. Argawal 2000 provided participating mothers

with instruction and training, and their technique was monitored

each week when they attended clinic to collect more oil. Elliott

2002 taught mothers the massage strokes when their infants were

between seven and 10 days old, and a research assistant visited the

home to monitor the parents’ use of the technique. Parents also

received an instructional videotape and written guidance. Ferber

2002 instructed mothers how to massage their infants as part of

the bedtime routine and a research assistant telephoned on three

occasions to ensure compliance. Jing 2007 trained parents using

instruction, manuals and videos. Koniak-Griffin 1988 instructed

mothers how to massage their infants and the massage technique

was monitored using maternal self-report. Narenji 2008 instructed

mothers to massage their babies with sesame oil, using a specific

set of movements. O’Higgins 2008 invited mothers to attend a

weekly massage class run by trained members of the International

Association of Infant Massage (IAIM). Each group began with a

discussion then focused on massage strokes as demonstrated by

the instructors and on paying attention to infant cues. Oswalt

2007 trained the mothers in a class, each training session lasting

approximately 30 minutes, the mothers also received a booklet

illustrated with diagrams of the massage strokes and were asked to

massage their infants daily for two months. Onozawa 2001 taught

massage, and appropriate response to infant cues during massage,

using trained IAIM instructors.

In seven of the 20 studies carried out in China, the massage was

mostly administered by a nurse or member of the medical staff

with specialist training in infant massage, following which the

technique was taught to the parents who continued the massage

at home (Liu C 2001 0 to 2 months; Liu C 2001 3 to 6 months;

Wang 2001;Cheng 2004; Jing 2007; Maimaiti 2007; Zhu 2010),

although in Liu DY 2005 the intervention was apparently carried

out throughout the 42-day intervention period by nurses. In the

remaining 12 studies, also carried out in China, (Wang 1999;

Ke 2001; Zhai 2001; Duan 2002; Shi 2002; Sun 2004; Xua

2004; Ye 2004; Liu CL 2005; Lu 2005; Na 2005; Shao 2005), it

was unclear from the published report who provided the massage

intervention, and we were unable to obtain further details from

the trial investigators.

Dose and duration of intervention

The massage programmes evaluated in the included studies varied

greatly in terms of duration and frequency. We categorised the

duration of the intervention as brief (a single session), short-term

(where the intervention took place for up to four weeks), medium-

term (where the intervention took place for at least four weeks and

up to 12 weeks) and long-term (where the intervention took place

for at least 12 weeks and continued for up to 26 weeks).

We categorised two studies as brief interventions. In one study,

infants were massaged once only for eight minutes (Cigales 1997);

massage was administered only once prior to the conduct of an

experimental task to assess the impact of massage on cognitions.

In White-Traut 2009, infants received one 15-minute session of

massage before collection of cortisol samples.

Ten studies were categorised as short-term interventions: in Arikan

2008, infants were given massage twice a day for 25 minutes during

symptoms of colic for one week only. In another, infants received

a daily 30-minute intervention over 14 days (Ferber 2002). In the

Jump 1998 study, mothers and infants attended group sessions on

a weekly basis for 45 to 60 minutes over the course of four weeks.

During this time mothers were taught the massage techniques and

were also given information about infant development. In the Kim

2003 study, infants were massaged for 15 minutes, twice daily

for four weeks. In Narenji 2008, mothers massaged their infants

twice daily for 10 minutes for four weeks (starting the massage just

before morning and night sleep times). In Argawal 2000, infants

received 10 minutes of massage daily over a four-week period. In

Zhai 2001, Na 2005, Shao 2005 and Shi 2002 (all conducted in

China), infants were massaged for 15-minute periods up to three

times a day over a period extending up to 30 days.

Nineteen of the studies (Koniak-Griffin 1988; Field 1996; Wang

1999; Onozawa 2001; Ke 2001; Liu C 2001 0 to 2 months; Liu

C 2001 3 to 6 months; Wang 2001; Duan 2002; Cheng 2004;

Sun 2004; Xua 2004; Ye 2004; Liu CL 2005; Lu 2005; Liu DY

2005; Oswalt 2007; O’Higgins 2008; Zhu 2010), delivered the

intervention over an medium-term duration (from one month to

up to three months). In the Field 1996 study, infants received 15

minutes of massage twice weekly over a period of six weeks and

in the Koniak-Griffin 1988, study infants received five to seven

minutes of massage once daily over three months. In two studies

(Liu C 2001 0 to 2 months; Liu C 2001 3 to 6 months), massage
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was delivered two to three times daily for 15 minutes for at least

three months. In three of these studies (Onozawa 2001; Oswalt

2007; O’Higgins 2008), mothers were taught infant massage as

part of a weekly group-based session. In the Onozawa 2001 study,

mothers attended weekly group-based sessions for 70 minutes over

the course of five weeks. The class leaders were trained by an Inter-

national Association of Infant Massage teacher (IAIM) who aimed

to encourage parents to observe and respond to their infant’s cues

and adjust their touch accordingly. In O’Higgins 2008, mothers

attended weekly one-hour long classes over six weeks. In Oswalt

2009, the massage sessions were delivered as part of a parent train-

ing class where mothers were trained in massage. Infants were mas-

saged for approximately 30 minutes daily for two months.

It was unclear from the Maimaiti 2007 study for how long the

intervention was delivered, but it appears to have extended beyond

the immediate postnatal period as the parents were instructed to

continue massage once they had left the hospital with their infants.

In two studies the intervention was delivered over a longer term,

with the massage being performed one or two times a day from

birth to six months of age (and continuing after six months of

age). Massage lasted for 15 minutes each session in Jing 2007 and

a minimum of 10 minutes massage daily over 16 weeks in Elliott

2002.

Types of massage

It was clear from the small number of studies where information

was provided about the massage technique, that the intensity or the

amount of pressure applied during the massage varied from study

to study. In Arikan 2008, massage was described as ’chiropractic

spinal manipulation’, but was derived from the method of Huhtala

2000, which is a gentle type of stroking massage. Jing 2007 used

a massage and motion training method promoted by Johnson

and Johnson (Johnson 2011), which comprises a gentle full-body

massage including ’pedaling’ motions of the legs, and opening and

closing the arms. Liu C 2001 0 to 2 months; Liu C 2001 3 to 6

months; Zhu 2010 also used the Johnson and Johnson method.

In Koniak-Griffin 1988, infants were massaged using a six-step

sequential, cephalocaudal progression of stroking and gentle mas-

sage of the ventral and dorsal surfaces of the infant’s body. In Kim

2003 researchers were trained to stroke each part of the infant’s

body in sequence and the process, intensity and pace of the in-

tervention was agreed and reliability maintained at 96% during

the course of the study. In Cigales 1997 the infants were massaged

only on one occasion prior to an habituation task and this massage

is described as deep but gentle massage of the whole body. Argawal

2000 used a standardised regimen based on traditional Swedish

Massage practices. The mothers were given instructions and train-

ing for uniformity of massage strokes in terms of technique (force

and direction) and time spent massaging individual body parts.

Jump 1998; Elliott 2002; Oswalt 2007and Onozawa 2001 do not

describe the amount of pressure used, although a detailed descrip-

tion of the massage technique was given in Onozawa 2001, which

includes a full body massage using slow rhythmic strokes. Field

1996 gives a detailed description of each massage stroke and en-

sured that the researchers applied the correct intensity and pres-

sure. Narenji 2008 described a full body massage using circular

smooth movements (avoiding the eye and genital areas), but it is

unclear how much pressure was used.

It was not possible to obtain this information from many of the

studies reported in Chinese because the reports are short and we

were unable to obtain further information from the trial investi-

gators. A variety of techniques and amounts of pressure were used.

For example, Ke 2001 describes how an additional method of

kneading the back was added to the traditional massage method,

and Maimaiti 2007 gives a detailed description of a full body mas-

sage using gentle pressing and sliding movements.

A small number of studies identified the importance of parent-

infant communication during the delivery of the infant massage.

O’Higgins 2008 stated that the emphasis was on paying attention

to infant cues such that different massage strokes and amounts of

massage could be tailored to each mother-infant pair. Onozawa

2001 and Oswalt 2007 also described how parents were taught

to recognise and be sensitive to infant cues before commencing

massage and throughout the massage as well. White-Traut 2009

used moderate pressure massage stokes and monitored the infants’

behavioural responses prior to applying ATVV components of the

massage. Cheng 2004 also encouraged parents to respond appro-

priately to infant cues, and to stop the massage if the baby cried

or was tense.

Outcomes

Types of outcome measures

Six studies (Koniak-Griffin 1988; Field 1996; Argawal 2000; Kim

2003; Jing 2007; Narenji 2008), assessed the impact of massage on

physical outcomes including height, weight and physical growth.

Field 1996 also measured formula intake.

The other studies (all conducted in China) that measured physical

outcomes, assessed the impact of massage on growth (Wang 1999;

Ke 2001; Zhai 2001; Shi 2002; Cheng 2004; Sun 2004; Liu CL

2005; Liu DY 2005; Lu 2005; Na 2005; Shao 2005), sleep (Sun

2004; Xua 2004; Liu DY 2005), bilirubin levels (Sun 2004; Lu

2005), sleep and crying (Cheng 2004; Xua 2004) and on incidence

of common illnesses (Liu C 2001 0 to 2 months; Liu C 2001 3 to

6 months).

Argawal 2000 investigated the effect of different massage oils

on physical growth and on physiological changes in blood flow

and vessel diameter. Field 1996 measured levels of cortisol,

epinephrine, norepinephrine and serotonin before and after mas-

sage, and Ferber 2002 measured 6-sulphatoxyymelatonin in urine.

White-Traut 2009 measured salivary cortisol.

Five studies assessed the impact of massage on the mother-in-

fant relationship (Jump 1998; Onozawa 2001; O’Higgins 2008).
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Elliott 2002 and Koniak-Griffin 1988 reported mother and child

interactions using the Nursing Child Feeding Assessment Scale

(NCAFS), and the Nursing Child Teaching Assessment Scales

(NCATS), and the Murray ratings scales. O’Higgins 2008 also ex-

plored attachment patterns using the Strange Situation procedure.

Jump 1998 and Onozawa 2001 both reported parenting stress us-

ing the Child Domain of the Parenting Stress Index.

Other outcomes included infant temperament measured using

the Colorado Child Temperament Inventory, Infant Behaviour

Questionnaire and the Revised Infant Temperament Question-

naire (Koniak-Griffin 1988; Field 1996; Jump 1998; Elliott 2002);

maternal perceptions of child temperament using the Infant care

Questionnniare (ICQ) were reported in O’Higgins 2008, and in-

fant development using the Bayley psychomotor and mental de-

velopment indices (PDI and MDI) (Koniak-Griffin 1988). Jing

2007 reported infant mental development using the Gessel De-

velopment Quotient.

Several studies evaluated the effects of massage on sleep using a

range of measures (Argawal 2000; Ferber 2002; Narenji 2008).

Ferber 2002 also measured activity patterns. Elliott 2002 and

Arikan 2008 reported the impact of massage on crying or fussing

using the number of hours per day spent crying or fussing. Field

1996 and White-Traut 2009 also reported infant behavioural state

after massage using the methods described by Thoman (Thoman

1981; Thoman 1987).

Cognitive outcomes such as habituation were measured by Cigales

1997, and distractibility in response to a brightly coloured toy was

measured by O’Higgins 2008.

Six further studies reported mental and cognitive/developmental

outcomes: Bayley Mental Development Index (MDI) and Psy-

chomotor Development Index (PDI) in Liu C 2001 0 to 2 months

and Liu C 2001 3 to 6 months; the Capital Institute of Children

0 to 3 Years Old Mental Checklist IQ Formula (China) in Wang

2001; movement, sight and auditory tracking in Maimaiti 2007;

and MDI and PDI from the Levin Scales, adapted by the China

Institute of Psychology and Child Development Quotient were

used in Zhu 2010. Jing 2007 reported scores from the Gessel De-

velopment Quotient.

Timing of outcome measurement

Outcomes were assessed immediately post-intervention (within

four weeks of the end of the intervention unless otherwise stated

in the analyses). For example, White-Traut 2009 assessed salivary

cortisol immediately after the cessation of massage and again 10

minutes later.

Follow-up outcomes were reported for weight in Koniak-Griffin

1988 (at eight months) and in Kim 2003 and Jing 2007 (at six

months); for length (Kim 2003; Jing 2007 at six months) and for

head circumference (Kim 2003 at six months). Xua 2004 provided

three- and six-month follow-up assessments of crying and sleep.

One-year follow-up was provided for parent-infant interactions

(O’Higgins 2008) and mental development (Jing 2007). Eight-

month and 24-month follow-up of mental and psychomotor de-

velopment was provided in one study (Koniak-Griffin 1988).

Excluded studies

We excluded 26 studies. Eleven studies were not randomised

(Ineson 1995; Pardew 1996; Peláez-Nogueras 1997; Fernandez

1998; Clarke 2000; Darmstadt 2002a; Li 2002; Fogaça 2005; Lee

2006; Yilmaz 2009; Serrano 2010). In six studies (Stack 1990;

Peláez-Nogueras 1996; Peláez-Nogueras1997b; Huhtala 2000;

Zhu 2000; Field 2004), the control group was inappropriate (there

was no ’no treatment’ control group). One study was excluded

due to the use of an ineligible intervention (Field 2000b). Five

studies were excluded because of ineligible populations: HIV-ex-

posed (Oswalt 2009); lower gestational age and birthweight than

normal (Scafidi 1996); population outside the age range eligibility

criterion (Cullen 2000; Jump 2006), or the study involved the use

of animals (Zhu 2010). We excluded two studies (Park 2006; Im

2007) because they examined the use of massage as pain relief after

routine heel needlestick tests. Jing L 2007 examined the use of a

multimodal intervention comprising massage alongside the use of

an educational toy, and it was not possible to extract the effects of

the infant massage alone.

Full details can be found in the Characteristics of excluded studies

table.

Risk of bias in included studies

A summary of the risk of bias assessments across the 34 included

studies is provided in Figure 1 and Figure 2.
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Figure 1. ’Risk of bias’ summary: review authors’ judgements about each risk of bias item for each included

study
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Figure 2. ’Risk of bias’ graph: review authors’ judgements about each risk of bias item presented as

percentages across all included studies

Allocation

Randomisation

Fifteen studies were judged as high risk of bias because they were

described as randomised but the study report provides insufficient

details to be certain that the study was in fact randomised (Wang

1999; Ke 2001; Wang 2001; Liu C 2001 0 to 2 months; Liu C

2001 3 to 6 months; Elliott 2002; Shi 2002; Cheng 2004; Sun

2004; Xua 2004; Ye 2004; Liu CL 2005; Liu DY 2005; Na 2005;

Maimaiti 2007). We were unable to obtain any further details

about the design of the study from the trial investigators to clarify

this matter.

In five studies, insufficient details were provided about the method

of randomisation to make a judgement about risk of bias and

these were rated as unclear (Koniak-Griffin 1988; Cigales 1997;

Onozawa 2001; Ferber 2002; Arikan 2008).

Nine studies were judged to be at high risk of bias because

they used quasi-randomisation methods (Field 1996; Jump 1998;

Zhai 2001; Kim 2003; Lu 2005; Shao 2005; O’Higgins 2008;

White-Traut 2009; Zhu 2010). Of the quasi-randomised studies,

two studies (Jump 1998; Kim 2003) used the flip of a coin to

assign the first infant, and the remaining infants were alternately

allocated to the intervention or control group. Lu 2005 and Zhu

2010 randomised according to the sequence of birth dates; Shao

2005 by sequence of birth time, and Zhai 2001 by odd or even

hospital admission number. O’Higgins 2008 randomised accord-

ing to availability of the intervention, using a prospective block-

controlled randomised design; mothers were contacted and in-

vited to take part in either the massage group or the support group

depending on which arm was recruiting at that given time point.

White-Traut 2009 used a random number start in a table, then

alternate allocation.

Only five studies were judged as low risk of bias in terms of the

randomisation methods employed. These studies specified details

of randomisation either in the study report or in further informa-

tion obtained from the study investigator (Argawal 2000; Elliott

2002; Jing 2007; Oswalt 2007; Narenji 2008).

Allocation concealment

Four studies described the method of allocation concealment. In

Elliott 2002, a research associate who was not involved in the study

assigned participants. Oswalt 2007; Narenji 2008; and White-

Traut 2009 used sealed envelopes to conceal the allocation. Nine

studies did not specify the method of allocation concealment and

were judged as unclear risk of bias (Koniak-Griffin 1988; Field

1996; Cigales 1997; Jump 1998; Onozawa 2001; Ferber 2002;

Kim 2003; Arikan 2008; O’Higgins 2008).The remaining studies

did not apparently employ allocation concealment as there were

no details in the study report, and as we were unable to obtain

further details from the study investigator, we therefore judged

these studies to be at high risk of bias.

Blinding
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Blinding of participants and personnel

Blinding of the facilitators or parents who provided the infant

massage intervention was not possible in the included studies due

to the nature of the intervention, although in the Field 1996 study

nursery teachers and parents were unaware of the infants’ alloca-

tion.

Blinding of outcome assessors

Four studies (Cigales 1997; Koniak-Griffin 1988; Elliott 2002;

Kim 2003), used independent assessors who were blind to the in-

tervention group. Kim 2003 highlights the fact that despite pre-

cautions being taken to keep the orphanage staff blind to group

assignment (staff members were out of the room during the in-

tervention period), the staff may have become aware of the group

assignment. In Onozawa 2001, the assessment of mother-infant

interaction scores was completed by the researcher who was aware

of the infants’ allocation groups. However, 10 dyads were coded by

an experienced independent rater who was blind to study group

and the researcher’s reliability ratings were checked against the

blinded coder. Two groups of dimensions did not meet the relia-

bility standards and these were eliminated from the study.

Ferber 2002 reported that both the actigraph measurements and

the 6-sulphatoxyymelatonin secretions were analysed separately

but does not clarify whether the assessors were blind to the partic-

ipant group. Jump 1998 did not use independent assessors.

Cheng 2004 stated that the study was ’blind’ but no further details

were given, Wang 2001 describes blind outcome assessment using

a birth to three years of age development checklist, but it was

unclear who was blinded and how this was achieved.

In the remaining studies, blinding of outcome assessors was either

not attempted or not described with no further details provided,

and these studies were judged to be at high risk bias.

Incomplete outcome data

Five studies reported no dropout or attrition and these studies were

judged at low risk of bias (Field 1996; Argawal 2000; Arikan 2008;

Narenji 2008; White-Traut 2009). Argawal 2000 was strictly reg-

ulated with mothers attending weekly to have their massage tech-

niques monitored and to return empty oil bottles before collecting

their next week’s supply of specific oils. Field 1996 reported no

dropout for 40 postnatally depressed mother-infant dyads because

the infants were being cared for by teachers in a nursery school

during the six-week study. There was no dropout in Arikan 2008,

possibly because this intervention lasted for only one week. In

White-Traut 2009, the brief nature of the intervention resulted in

no dropouts although insufficient sample volumes were collected

for salivary cortisol analysis from all of the infants. No dropouts or

losses to follow-up occurred in Narenji 2008, according to further

information from the trial investigator and we assessed this as low

risk of bias.

Of the remaining studies that reported some dropout, Jump 1998

reported a 21% dropout rate. Mothers from both groups who

left the study were less educated and had younger infants than

those remaining in the study, although the groups were otherwise

alike demographically. It is unclear if this relatively high level of

dropout introduced a risk of bias into the study. Fifteen per cent of

mothers dropped out of Elliott 2002 - five withdrew because they

no longer met the eligibility criteria (the infants required hospital

care), one infant was stillborn, four left because of family issues

and seven dropped out because they found the study too time-

consuming. Ferber 2002 reported a dropout rate of 20% with no

significant differences between the two intervention and control

groups. Koniak-Griffin 1988 reported a dropout rate of 2% at four

months and 7% at eight months, mainly due to families moving

out of the area. Cigales 1997 excluded 34% of infants from the

investigation due to excessive crying or fussing (n = 12), falling

asleep (n = 3), experimenter error (n = 4) and fatigue (n = 1), which

may have biased the results. In Onozawa 2001, a total of 35% of the

sample dropped out because the time of the class was inconvenient

(seven from the massage and two from the control group did

not complete and a further two mothers in the massage group

and one in the control group did not have interactions recorded

because their infants were unsettled). Although the dropouts were

not evenly distributed between the groups, the infants who started

and did not complete the study were not significantly different

demographically from those that completed. It is unclear if this

high level of dropout may have posed a risk of bias to the findings

of the study. In O’Higgins 2008, 31% did not complete in the

massage group and 40% did not complete in the support group,

with no statistical differences between the groups (that is 31 in

each group completed the study to the first outcome assessment

time point); we judged that this posed a low risk of bias to the

study.

Only four studies undertook follow-up (Koniak-Griffin 1988;

Kim 2003; Jing 2007; O’Higgins 2008). Kim 2003 lost 22% of

58 orphaned infants at the six-month follow-up, due to adoption.

The loss was evenly spread between the groups, impacting on the

power but not introducing a greater risk of bias into the study.

Koniak-Griffin 1988 presented data for only 41 children at four-

, eight- and 24-months, representing an attrition rate of 39%.

This was due in the main to families moving out of the area.

Communication with the author confirmed that in the follow-

up study, data were shown at four- and eight-months only for

those 41 infants who had completed the study at 24 months. In

O’Higgins 2008, follow-up measures were reported at one year:

24 in the massage group completed all follow-up assessments,

compared with 16 in the control (support only) group (further

details about dropout were provided by the investigator). In Jing

2007, it is unclear how many infants were lost to follow-up at the

six-month time point. Numbers lost to follow-up are provided in

the published report for the post-intervention time point, but the

investigators were unable to supply any further details, including
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reasons for loss to follow-up.

Nineteen studies reported that the same number who were re-

cruited to the study completed the intervention and assessments

but dropout or loss to follow-up was not addressed in the study

report (Wang 1999; Ke 2001; Liu C 2001 0 to 2 months; Liu C

2001 3 to 6 months; Wang 2001; Zhai 2001; Duan 2002; Shi

2002; Cheng 2004; Sun 2004; Xua 2004; Ye 2004; Liu CL 2005;

Liu DY 2005; Lu 2005; Na 2005; Shao 2005; Maimaiti 2007; Zhu

2010). As a result of the fact that no information was provided in

the published reports about dropout or loss to follow-up, and no

further information was available from the trial investigators, we

judged these studies to be at high risk of bias.

Selective reporting

Reporting bias was unclear in four studies (Koniak-Griffin 1988;

Jump 1998; Zhai 2001; Oswalt 2007). In Jump 1998, only ques-

tionnaire results at 12 months are reported; in Koniak-Griffin

1988 although all three components of the Bayley scales of infant

development were administered, only the MDI and PDI findings

were reported. In Oswalt 2007, mothers were asked to complete

a worksheet, but no worksheets were completed and returned. In

Zhai 2001, all the pre-specified outcomes were reported but milk

intake was also reported, therefore it is unclear if other outcomes

were measured but not reported. We judged the risk of bias as

unclear.

Thirteen studies either did not pre-specify outcomes or provided

insufficient information about outcome measurements (Wang

1999; Ke 2001; Duan 2002; Shi 2002; Sun 2004; Xua 2004; Ye

2004; Liu CL 2005; Liu DY 2005; Lu 2005; Na 2005; Shao 2005;

Maimaiti 2007). We were unable to obtain clarification from the

trial investigators and judged these studies as being at high risk of

bias.

The remaining studies were judged to be at low risk of reporting

bias.

Other potential sources of bias

Intention-to-treat analysis

None of the included studies explicitly stated that they were con-

ducted on an intention-to-treat basis.

Distribution of confounders

While the use of randomisation should in theory ensure that any

possible confounders are equally distributed between the arms of

the trial, small numbers of trial participants may result in an un-

equal distribution of confounding factors. It is therefore impor-

tant that the distribution of known potential confounders is: a)

compared between the different study groups at the outset or b)

adjusted for at the analysis stage.

Fourteen studies (Koniak-Griffin 1988; Field 1996; Jump 1998;

Liu C 2001 0 to 2 months; Liu C 2001 3 to 6 months; Onozawa

2001; Elliott 2002; Ferber 2002; Kim 2003; Oswalt 2007; Arikan

2008; Narenji 2008; O’Higgins 2008; White-Traut 2009), pro-

vided a detailed description or an analysis of the distribution of

baseline demographic factors.

Fourteen studies provided a limited assessment of only a few po-

tential confounders. Jing 2007 provided baseline measurements

of weight and length, but no other demographic details; Cheng

2004 and Duan 2002 provided baseline weight, length and head

circumference; Wang 1999; Wang 2001; Sun 2004; Liu CL 2005;

Liu DY 2005; Lu 2005; Shao 2005; Zhu 2010 provided APGAR

score and baseline weight; Sun 2004 and Zhu 2010 provided AP-

GAR, baseline weight and maternal age; Cigales 1997 assessed

maternal age and ethnicity.

Seven studies (Argawal 2000; Ke 2001; Shi 2002; Xua 2004; Ye

2004; Na 2005; Maimaiti 2007) did not analyse the distribution

of confounders.

The intervention and control groups did not differ significantly

in terms of demographic details in any of the included studies.

Effects of interventions

In the text below, numbers given are the total number of partici-

pants randomised. Where it has been possible to calculate an ef-

fect size, we have reported these with 95% confidence intervals

(CIs). Where we calculated and reported effect sizes, a minus sign

indicates that the results favour the intervention group. Where the

calculated effect size is statistically significant (P < 0.05), we state

whether the result favours the intervention or control condition.

In terms of effect sizes, values > 0.70 have been treated as large;

those between 0.40 and 0.70 as moderate; values < 0.40 and > 0.10

have been treated as small, and values < 0.10 have been treated as

no evidence of effectiveness (Higgins 2009, section 12.6.2).

An I2 value for heterogeneity is only reported as substantial if it

exceeds 50% or if the P value from the Chi2 test is < 0.05.

For the purpose of subgroup analysis, duration of the massage pro-

grammes was categorised as follows: brief: a single session; short-

term: up to four weeks; medium-term: four to 12 weeks; and long-

term: more than 12 weeks.

We have summarised results below under headings corresponding

to the outcomes outlined in the section entitled Types of outcome

measures. For each outcome, we have presented the results accord-

ing to the timing of the outcome assessment.

Under each heading, results of sensitivity analyses are included

where these were conducted.

The results are organised as follows.

Results of studies comparing massage versus control group

1. Physical health and growth outcomes

2. Mental health and development outcomes

For each outcome, we present subgroups by timing of outcome

assessment and provide the results of meta-analyses where data

from more than one study could be combined.
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Massage versus control group: physical health and

growth outcomes

Weight

Post-intervention

Meta-analysis

A meta-analysis of 18 studies of 2271 participants in total provided

data for analysis of weight gain immediately post-intervention, and

showed a significant increase favouring the experimental (massage)

group (Analysis 1.1) (mean difference (MD) -965.25 g; 95% CI -

1360.52 to -569.98). Heterogeneity was substantial (100%), and

a number of sensitivity analyses were conducted.

Sensitivity analyses

In the previous published version of the review, we conducted

sensitivity analyses to investigate the impact of one large study of

orphaned infants (Kim 2003) in terms of weight (Analysis 1.1)

because this population may be clinically different from the other

participants (that is, in terms of the type of delivery of general care

and levels of nurturing). We repeated this analysis for reasons of

consistency, but removal of this study at this update did not affect

the statistical significance of the result (MD -975.96 g; 95% CI

-1390.63 to -561.30), and heterogeneity remained substantial at

100%.

We explored reasons for heterogeneity in further sensitivity anal-

yses. When only studies carried out in the West were included in

the analysis (Koniak-Griffin 1988; Field 1996), the result favoured

neither the intervention nor the control (MD -127.10 g; 95% CI

-575.14 to 320.93; Analysis 1.1) and no significant heterogeneity

was observed (I2 = 0%).

We performed an additional sensitivity analysis to explore selection

bias due to inadequate randomisation. When we included only

those studies that we rated as adequately randomised, the result

for weight gain at post intervention (from Argawal 2000; Jing

2007; Narenji 2008) again favoured neither the intervention nor

the control group (MD -203.55 g; 95% CI -443.37 to 36.26).

Subgroup analyses for duration of intervention

We conducted subgroup analyses to assess whether the duration of

the intervention affected the outcome. No brief intervention stud-

ies contributed growth outcome data, and the result of this analysis

showed results favouring the intervention for massage programmes

of all durations: short-term interventions, five studies of 443 par-

ticipants (Argawal 2000; Shi 2002; Kim 2003; Na 2005; Narenji

2008) (MD -374.07 g; 95% CI -654.84 to -93.31; Analysis 1.2),

heterogeneity was substantial (I2 = 93%); medium-term interven-

tions, 12 studies of 1648 participants (Koniak-Griffin 1988; Field

1996; Wang 1999; Ke 2001; Wang 2001; Duan 2002; Cheng

2004; Sun 2004; Ye 2004; Liu CL 2005; Lu 2005; Liu DY 2005)

(MD -1259.19 g; 95% CI -1807.80 to -710.58; Analysis 1.2),

heterogeneity was substantial (I2 = 100%), and long-term, one

study (Jing 2007) of 180 participants (MD -500.00 g; 95% CI -

811.25 to -188.75; Analysis 1.2).

Follow-up

Meta-analysis

Three studies of 202 participants in total provided follow-up data

(Kim 2003; Jing 2007 at six months; Koniak-Griffin 1988 at

eight months). The finding was statistically significant in favour

of the intervention (MD -758.29 g; 95% CI -1364.67 to -151.90;

Analysis 1.1), but heterogeneity was substantial (I2 = 81%).This

significant result was largely due to impact of one study (Kim

2003), the remaining two studies showing no evidence of effec-

tiveness.

Sensitivity analyses

We conducted sensitivity analyses to investigate the impact of one

large study of orphaned infants (Kim 2003) in terms of weight

at follow-up because this population may be clinically different

from the other participants (see above). Removal of this study from

the meta-analysis of follow-up data did not affect the statistical

significance of the result (MD -455.07 g; 95% CI -823.80 to -

86.33), but heterogeneity was reduced (I2 = 0%).

Length

Post-intervention

Meta-analysis

Eleven studies of 1683 participants in total measured infant length

at post-intervention.The result was statistically significant, favour-

ing the intervention (MD -1.30 cm; 95% CI -1.60 to -1.00;

Analysis 1.3). Heterogenity was again substantial (I2 = 80%).
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Sensitivity analyses

A sensitivity analysis in which we included only those studies rated

as methodologically adequate (that is, having a low risk of bias

due to randomisation) (Argawal 2000; Jing 2007; Narenji 2008)

was still significant, favouring the intervention (MD -0.65 cm;

95% CI -1.20 to -0.11; Analysis 1.3). Heterogeneity was reduced,

but still substantial (I2 = 58%), and no further sensitivity analyses

based on location (for example, Western versus Eastern studies)

was possible.

Subgroup analyses for duration of intervention

No studies of brief interventions contributed growth outcome

data. The results show that duration of intervention did not af-

fect significance of the result (that is, favoured the intervention

irrespective of duration) (Analysis 1.4). For short-term interven-

tions, we included five studies of 443 participants (Argawal 2000;

Shi 2002; Kim 2003; Na 2005; Narenji 2008) (MD -1.00 cm;

95% CI -1.54 to -0.47) and heterogeneity was substantial (I2 =

70%); medium-term term-interventions involved five studies of

1060 participants (Ke 2001; Duan 2002; Cheng 2004; Liu DY

2005; Lu 2005) (MD -1.51 cm; 95% CI -1.76 to -1.27), with

reduced but substantial heterogeneity (I2 = 53%); and one study

of a long-term intervention (Jing 2007) involving 180 participants

(MD -1.13 cm; 95% CI -1.88 to -0.38; Analysis 1.4).

Follow-up

Meta-analysis

Jing 2007 and Kim 2003 evaluated the effectiveness of massage

on infant length. A meta-analysis comprising 161 participants at

six months post-intervention found that the significant increase

in the intervention group had not been maintained (MD -1.98

cm; 95% CI -4.69 to 0.72; Analysis 1.3). Heterogeneity was again

substantial (I2 = 87%).

Head circumference

Post-intervention

Meta-analysis

Nine studies reported head circumference at post-intervention. A

meta-analysis comprising 1423 participants produced a significant

result favouring the intervention (MD -0.81 cm; 95% CI -1.18

to -0.45; Analysis 1.5). Heterogeneity was substantial (I2 = 87%).

Sensitivity analyses

We performed a sensitivity analysis in which we included only

the two studies that we rated as being at low risk of selection

bias (randomisation) (Argawal 2000; Narenji 2008). The result

favoured neither the intervention nor the control (MD -0.07 cm;

95% CI -0.27 to 0.12; I2 = 0%; Analysis 1.5). No further analyses

based on location were possible.

Subgroup analyses for duration of intervention

No studies provided growth outcome data following brief or long-

term infant massage. The results of the remaining two subgroup

analyses are presented in Analysis 1.6. For short-term interven-

tions, four studies contributed 363 participants (Argawal 2000;

Kim 2003; Na 2005; Narenji 2008) (MD -0.70 cm; 95% CI -1.45

to 0.05) with no evidence of effectiveness, and substantial het-

erogeneity (I2 = 89%); for medium-term duration interventions,

five studies contributed 1060 participants (Ke 2001; Duan 2002;

Cheng 2004; Liu DY 2005; Lu 2005) and the result favoured the

intervention (MD -0.90 cm; 95% CI -1.16 to -0.64), and hetero-

geneity was again substantial (I2 = 58%), but no sensitivity anal-

ysis was possible.

Follow-up

Two studies (Kim 2003; Zhu 2010) reported growth outcome data

at six-month follow-up with the result favouring the intervention

(MD -2.19 cm; 95% CI -3.88 to -0.49; Analysis 1.5). Hetero-

geneity was substantial (I2 = 91%).

Mid-arm/mid-leg circumference

Post-intervention

Meta-analysis

Two studies (Argawal 2000; Narenji 2008) evaluated the impact

of infant massage on mid-arm (Analysis 1.7) and mid-leg (Analysis

1.8) circumference at post-intervention. The meta-analyses, each

comprising 225 participants, showed statistically significant re-

sults favouring the intervention group (MD -0.47 cm; 95% CI -

0.80 to -0.13) for the arm measurement (Analysis 1.7); and for

the leg measurement (MD -0.31 cm; 95% CI -0.49 to -0.13).

Heterogenity was substantial for the mid-arm measurement (I2 =

80%), but low (I2 = 0%) for the mid-leg measurement, but not

sensitivity analysis was possible.
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Abdominal and chest circumference

Post-intervention

Single study results
Only Narenji 2008 measured abdominal and chest circumference

at post-intervention and therefore, no meta-analysis was possible.

There was a statistically significant result for this single study,

favouring massage for both abdominal circumference (MD -0.75

cm; 95% CI -1.09 to -0.41; Analysis 1.9) and chest circumference

(MD -0.88 cm; 95% CI -1.22 to -0.54; Analysis 1.10).

Other study results

The following studies provided means and significance levels only,

and these data could not therefore be entered into a meta-analysis.

Data from a six-month vertical survey of the growth of all (n = 310)

the infant participants over zero to six months in two studies (Liu C

2001 0 to 2 months; Liu C 2001 3 to 6 months) showed significant

differences in the weight and the chest circumference of the infants

who received the massage. Height and head circumference were

not significantly different (study results summarised in Table 1).

Maimaiti 2007 provided post-intervention assessments for weight,

length and head circumference and found significant differences

between massage and control groups ( P > 0.05), Table 1.

Two further studies provided means and significance levels only

(Zhai 2001; Shao 2005). The results for both studies indicated

significant findings favouring the intervention groups.

Hormones

Post-intervention

Meta-analysis

Two studies (White-Traut 2009; Field 1996) measured salivary

cortisol levels using units of µg/dL (White-Traut 2009) and ng/

mL (Field 1996) at 10 and 20 minutes respectively, after the com-

pletion of the massage interventions. Although White-Traut 2009

reported that cortisol levels measured at 10 minutes after the in-

tervention had declined, meta-analysis of 54 participants from

White-Traut 2009 and Field 1996 showed no significant differ-

ence between groups (SMD -0.24; 95% CI -0.77 to 0.30; Analysis

1.11).

Single study results

A number of other studies reported findings for hormones but

these could not be pooled in a meta-analysis. White-Traut 2009

reported that salivary cortisol levels (µg/dL) were higher immedi-

ately after a single session of the intervention in the massage group.

This was not statistically significant in our analyses (standardised

mean difference (SMD) 0.46; 95% CI -0.45 to 1.38; Analysis

1.11).

Field 1996 measured urinary cortisol (ng/mL) using radioimmune

assay on day 12 of the intervention, and this was significantly

lower in the massage group (SMD -0.80; 95% CI -1.45 to -0.15;

Analysis 1.11).

Field 1996 measured norepinephrine, epinephrine and serotonin

in urine samples, which were frozen and sent for high-pressure

liquid chromatography assays with electrochemical detection. Re-

sults showed significant improvements for the treatment group

including reduced levels of norepinephrine (MD -60.30; 95% CI

-111.88 to -8.72; Analysis 1.12) and epinephrine (MD -13.00;

95% CI -20.08 to -5.92; Analysis 1.13). A non-significant result

was reported for levels of serotonin (MD -295.50; 95% CI -705.25

to 114.25; Analysis 1.14).

Ferber 2002 evaluated the effect of massage therapy on the noctur-

nal secretion of 6-sulphatoxyymelatonin in urine (ng). The results

indicated significantly higher levels in the massaged group (MD -

523.03; 95% CI -664.51 to -381.55; Analysis 1.15).

Biochemical markers

Post-intervention

Meta-analysis for bilirubin

Two studies (Sun 2004; Lu 2005) with a sample of 410 (205

intervention and 205 control) measured bilirubin (mmol/L seven

days after birth and found significantly lower levels in the massaged

infants (MD -38.11 mmol/L; 95% CI -50.61 to -25.61; Analysis

1.16). Heterogeneity was substantial (I2 = 52%). No sensitivity

analysis was possible.

Activity cycle

Post-intervention

Single study results
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At eight-weeks postnatal, Ferber 2002 observed peak activity dur-

ing the time period 3 am to 7 am in the massaged group treat-

ment group compared with 11 pm to 3 am in the control group.

A secondary peak of activity was observed in the treated children

between 3 pm and 7 pm while in the control group a secondary

peak occurred between 11 am to 3 pm. The interaction between

treatment and timing of peak activity was statistically significant

(P = 0.042). This suggests a delay in peak activity in massaged

infants, and that the treated infants achieved a more favourable

adjustment of their rest-activity cycle (Ferber 2002). No signifi-

cant differences were found between groups in total movement.

No differences were found for measurements performed one-day

before and one-day after the intervention and at six-weeks of age

(study results, no analysis possible).

Behaviours including crying and fussing time and sleep/wake

behaviours

Post-intervention

Meta-analysis

A meta-analysis of 341 participants in total, from four studies

(Elliott 2002; Cheng 2004; Xua 2004; Arikan 2008), showed no

significant difference in the number of hours per day spent crying

or fussing (MD -0.36; 95% CI -0.52 to -0.19; Analysis 1.17).

Single study results

Xua 2004 reported crying frequency, that is the number of episodes

of crying. Infants in the massage group cried less often than the

control group at all time points and this was statistically signifi-

cant at all time points (Analysis 1.18), including post-intervention

(MD -0.34; 95% CI -0.56 to -0.12).

Field 1996 assessed sleep/wake behaviours using an adaptation of

the system of sleep recording developed by Thoman 1981. Sig-

nificantly less crying (MD -8.20; 95% CI -12.24 to -4.16), more

increased active awake behaviour (MD -15.00; 95% CI -22.29 to

-7.71) and significantly more time in an inactive alert state (MD

-12.70; 95% CI -19.38 to -6.02) was observed in the massage

group. Measures of quiet sleep (MD -6.30; 95% CI -20.16 to 7.56)

and movement (MD -12.60; 95% CI -27.59 to 2.39) favoured

neither the intervention nor the control group. There was also no

significant difference between massage and control groups in the

amount of drowsiness (MD 2.00; 95% CI -0.19 to 4.19; Analysis

1.19).

White-Traut 2009 assessed behavioural state (Thoman 1987) im-

mediately post-intervention (after a single instance of massage).

There were no significant differences between the groups in the

number of infants asleep (risk ratio (RR) 1.04; 95% CI 0.55 to

1.96), awake (RR 0.78; 95% CI 0.27 to 2.23) or crying (RR 1.94;

95% CI 0.09 to 43.50) (Analysis 1.20).

Follow-up

Single study results

Xua 2004 recorded the number of hours per day spent crying or

fussing at follow-up, in Analysis 1.17. The result was significant

(favouring the intervention) at the three-month follow-up: (MD

-0.21 95% CI -0.40 to -0.02); and at the six-month follow-up

(MD -0.15 95% CI-0.29 to -0.01).

Xua 2004 also reported crying frequency at follow-up. Infants in

the massage group cried significantly less often than the control

group at the three-month follow-up (MD -0.19; 95% CI -0.36 to

-0.02); and the six-month follow-up (MD -0.18; 95% CI -0.35

to -0.01) (Analysis 1.18).

Sleep habits

Post-intervention

Meta-analysis

A meta-analysis of data from four studies (Sun 2004; Xua 2004;

Liu DY 2005; Narenji 2008) (n = 634 participants), found a sig-

nificant difference in 24-hour sleep duration, favouring the mas-

sage group (MD -0.91 hr; 95% CI -1.51 to -0.30; Analysis 1.21.

Heterogeneity was substantial (I2 = 94%).

For mean increase in hours of sleep over a 24-hour period, a

meta-analysis of participant data from two studies (Argawal 2000;

Narenji 2008) (n = 225) favoured neither the intervention nor the

control (SMD -1.47; 95% CI -4.43 to 1.49; Analysis 1.22).

Argawal 2000 and Narenji 2008 contributed 225 participants to

a meta-analysis of mean increase in duration of night sleep. The

results were not statistically different (SMD -1.28; 95% CI -3.66

to 1.10; Analysis 1.23). Heterogeneity was substantial (I2 = 98%),

but no sensitivity analysis was possible.

Single study results
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Measurements of sleep were reported using a variety of other mea-

sures but few were sufficiently similar to permit pooling of data in

a meta-analysis.

Argawal 2000 reported the increase in duration of daytime sleep,

and the result favoured neither the intervention nor the control

(MD 0.10 hr; 95% CI -0.21 to 0.41; Analysis 1.24).

Argawal 2000 recorded a mean increase in the duration of the first

morning sleep after massage, favouring the intervention (MD -

1.52; 95% CI -1.69 to -1.35; Analysis 1.25).

Narenji 2008, observed a significant increase in favour of the in-

tervention in the total number of hours sleep per night (MD -0.70

hr/night; 95% CI -1.00 to -0.40; Analysis 1.26).

Argawal 2000 assessed the number of naps (short periods of sleep).

There were approximately one fewer naps for both groups (0.7

compare with 0.5) respectively (MD -0.22; 95% CI -0.55 to 0.11;

Analysis 1.27), although this difference was not statistically signif-

icant. There was no statistical difference between intervention or

control for the number of naps during the day or at night (Analysis

1.28 and Analysis 1.29, respectively).

Xua 2004 reported night wake frequency (the number of times

the infant woke per night). Infants woke significantly less often in

the massage group than in the control group at post-intervention

(MD -0.48; 95% CI -0.81 to -0.15; Analysis 1.30). Xua 2004 also

reported the duration of night wake periods: infants were awake

at night for significantly less time in the massage group compared

with the control group (the control group was awake at night on

average for 16 minutes longer at post-intervention (Analysis 1.31).

Sleep habits at post-intervention were also reported in two studies

(Liu C 2001 0 to 2 months and Liu C 2001 3 to 6 months.),

and were categorised as (’good’, ’medium’, and ’not good’) but

means and standard deviations were not provided and meta-anal-

ysis was not therefore possible. The results showed significantly

more ’good’ sleepers in newborn to two-month infants (X2 =

15.353; P = 0.0000; Table 2), but not in the 3 to 6 month old

infants.

Follow-up

Single study results

No meta-analysis was possible for 24-hour sleep duration at three-

or six-month follow-up because only one study reported data for

these time points (Xua 2004). At three months, the result sig-

nificantly favoured the intervention (infants slept longer over 24

hours) (SMD -1.30 95% CI-1.81 to -0.79; Analysis 1.21) but by

six-month follow-up there was no difference between the inter-

vention and control group infants (Analysis 1.21).

Xua 2004 reported night wake frequency (that is, the number of

times the infant woke per night). Infants woke significantly less

often in the massage group than in the control group at post-

intervention (see above) and at the three-month (MD -0.38; 95%

CI -0.63 to -0.13; Analysis 1.30) and six-month follow-up (MD

-0.35; 95% CI -0.56 to -0.14; Analysis 1.30).

Xua 2004 also reported the duration of night wake periods: infants

were awake at night for significantly less time in the massage group

compared with the control group (the control group was awake at

night on average for longer at post-intervention (see above), and

this trend continued at follow-up: the control infants were awake

10 minutes longer than the massaged infants at the three-month,

and 15 minutes longer at the six-month follow-up; Analysis 1.31).

Blood flow

Post-intervention

Single study results

Argawal 2000 assessed the impact of infant massage on blood ve-

locity, vessel diameter and blood flow after four weeks of massage.

The results were not significant for blood velocity (MD -0.98 cm;

95% CI -6.65 to 4.69; Analysis 1.32), but there was a significant

difference for vessel diameter favouring the control group (MD

0.02 cm; 95% CI 0.01 to 0.03; Analysis 1.32); and for blood flow

but favouring the massage group (MD -0.54 cm; 95% CI -1.03

to -0.05; Analysis 1.32).

Formula intake

Post-intervention

Single study results

Field 1996 measured the impact of massage on formula intake. No

units of measurement were provided in the published paper, but

we have assumed that US fl. oz was used, and have converted the

values to mL. The results indicated a significantly higher intake in

the control group of just over 70 mL of formula (MD 70.97 mL;

95% CI 6.16 to 135.78; Analysis 1.33).

Number of illnesses and clinic visits

Post-intervention

Meta-analysis
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A meta-analysis comprising 310 participants from two studies (Liu

C 2001 0 to 2 months; Liu C 2001 3 to 6 months), showed

that fewer infants suffered from diarrhoea in the massage group

(RR 0.39; 95% CI 0.20 to 0.76), Analysis 1.34. There was no

heterogeneity between the studies.

There were no significant differences between intervention and

control groups in the number of episodes of upper respiratory tract

infection (URTI) or anaemia for either Liu C 2001 0 to 2 months

or Liu C 2001 3 to 6 months.

Follow-up

Single study results

At the six-month follow-up, there was a significant reduction in

the number of illnesses (MD -8.82; 95% CI -10.62 to -7.02; P

= 0.00001), and clinic visits (MD -5.98; 95% CI -7.07 to -4.89;

Analysis 1.35) for intervention group orphanage infants compared

with control group orphanage infants (Kim 2003).

Massage versus control group: mental health and

developmental outcomes

Infant temperament

Post-intervention

Meta-analysis

A meta-analysis of activity sub-scale scores from the Colorado

Child Temperament Inventory, Infant Behaviour Questionnaire,

and the Revised Infant Temperament Questionnaire post-inter-

vention comprising data from 121 participants from three studies

(Koniak-Griffin 1988; Field 1996; Jump 1998) (SMD 0.39; 95%

CI -0.34 to 1.13; Analysis 2.1), showed no significant differences.

Heterogeneity between the studies was substantial (I2 = 75%), but

no sensitivity or subgroup analyses were possible. There were also

no significant differences for ’persistence’ (data from 81 partici-

pants from Field 1996 and Koniak-Griffin 1988) or ’soothability’

(80 participants from Field 1996; Jump 1998) (Analysis 2.1).

Single study results

Field 1996 measured aspects of temperament using the Colorado

Child Temperament Inventory (CCTI (Rowe 1977). There was

no significant difference for activity, emotionality, sociability, per-

sistence, or food adaptation (Analysis 2.2). Infants in the mas-

sage group were, however, statistically more likely to be soothable

(soothability) (Analysis 2.2) (MD -2.90; 95% CI -5.71 to -0.09).

Jump 1998 measured a range of aspects of infant temperament

using the Infant Behaviour Questionnaire (IBQ). There were no

differences between intervention and control groups for duration

of orienting (MD 0.00; 95% CI -0.82 to 0.82); distress to limita-

tions (MD -0.08; 95% CI -0.49 to 0.33); soothability (MD 0.03;

95% CI -0.59 to 0.65); fear (MD -0.06; 95% CI -0.63 to 0.51);

or amount of smiling (MD 0.30; 95% CI -0.14 to 0.74). Infant

activity level (MD 0.56; 95% CI 0.08 to 1.04; Analysis 2.3) sig-

nificantly favoured the control group.

Koniak-Griffin 1988 used the Revised Infant Temperament Ques-

tionnaire (RITQ Carey) post-intervention. For each of the nine

categories, a higher score (above the mean) generally denotes a trait

that is deemed more negative and is indicative of a baby that is dif-

ficult or high-spirited. Lower scores (below the mean) are viewed

as being more positive and indicative of an easy-to-parent baby.

No significant differences were seen for eight of the nine measures:

rhythmicity, approach, adaptability, intensity, mood, persistence,

distractibility or threshold. Activity scores were significantly dif-

ferent and favoured the control group (MD 0.41; 95% CI 0.11

to 0.71; Analysis 2.4).

Elliott 2002 measured temperament using the nine scales compris-

ing the Early Infant Temperament Questionnaire (Medoff-Cooper

1993), but did not provide adequate data to calculate effect sizes.

She reported no significant group differences for any of the fol-

lowing: activity, rhythmicity, approach, adaptability, mood, per-

sistence, distractibility, intensity or threshold.

Follow-up

Single study results

Koniak-Griffin 1988 found significant differences favouring the

control group using the Revised Infant Temperament Question-

naire (RITQ Carey) at eight-month follow-up (Analysis 2.5), for

rhythmicity (MD 0.80; 95% CI 0.12 to 1.48); approach (MD

0.88; 95% CI 0.25 to 1.51); adaptability (MD 0.69; 95% CI 0.01

to 1.37); intensity (MD 0.39; 95% CI 0.02 to 0.76); mood (MD

1.08; 95% CI 0.65 to 1.51); and distractibility (MD 0.72; 95%

CI 0.32 to 1.12). There were no significant differences for activity,

persistence or threshold.

Infant Care Questionnaire

Post-intervention and follow-up
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Single study result

O’Higgins 2008 assessed the impact of infant massage on in-

fant characteristics using the Infant Care Questionnaire (ICQ).

The results showed no significant differences at post-intervention

(Analysis 2.6) or follow-up (Analysis 2.7) for any of the sub-scales

(fussy/difficult; unadaptable; dull; unpredictable).

Infant attachment

Follow-up

Single study results

Jump 1998 measured infant attachment at one-year follow-up us-

ing the attachment Q-set (Waters 1985). The results for the whole

sample indicated no significant effect on attachment security (MD

-0.06; 95% CI -0.17 to 0.05; Analysis 2.8). (N.B. results reported

in the study indicated a significant effect on infant attachment

security in an ’as treated’ analysis in which data for infants that

had not complied with treatment were omitted).

Home environment

Follow-up

Single study results

Koniak-Griffin 1988 measured the impact of infant massage on

the home environment at 24 months (based on a sub-sample of 49

infants in all four arms of the study, 12 in the experimental group

and 13 in the control group) using the HOME Inventory (Bradley

1977). The findings showed no difference between groups (MD

0.34; 95% CI -1.92 to 2.60; Analysis 2.9).

Child behaviour

Follow-up

Single study result

Koniak-Griffin 1988 assessed the impact of infant massage on

child behaviour at 24 months using the Eyberg Child Behaviour

Inventory (ECBI) (Robinson 1980). The results showed a non-

significant difference for intensity (MD 4.95; 95% CI -9.94 to

19.84; Analysis 2.10) and no effect for the problem domain (MD

-0.19; 95% CI -3.26 to 2.88; Analysis 2.11).

Infant and mother-infant interactions

Post intervention

Meta-analysis

We combined data from three studies measuring mother and

child interaction using either the total scores from the Nursing

Child Teaching Assessment Scale (NCATS) (Koniak-Griffin 1988;

Elliott 2002) or the Murray Global Rating Scale (Onozawa 2001;

O’Higgins 2008) using data from 131 participants. The results

favoured neither the intervention nor control group (SMD -0.26;

95% CI -1.01 to 0.48 (I2 = 75%); Analysis 2.12).

Follow-up

Meta-analysis

A meta-analysis of follow-up results of 65 participants from

Koniak-Griffin 1988 (at 24-month follow-up, based on a sub-sam-

ple of 15 out of 49 infants available for follow-up) and O’Higgins

2008 (at 12-month follow-up) was also not significant (favoured

neither intervention nor control) (SMD -0.20; 95% CI -0.69 to

0.29 (I2 = 0%); Analysis 2.12).

Post-intervention

Single study results (Nursing Child Feeding Assessment Scale,

NCAFS)

Elliott 2002 found no significant differences between intervention

and control groups using the Nursing Child Feeding Assessment

Scale (NCAFS) (MD -2.10; 95% CI -1.96 to 6.16; Analysis 2.13).

Follow-up

Single study results (Nursing Child Teaching Assessment

Scales, NCATS sub-scales)

Koniak-Griffin 1988 measured the impact of infant massage on

mother-infant interaction at 24-month follow-up (based on a sub-
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sample of 49 infants) using the NCATS sub-scales.The results

showed no significant improvement in mother-infant interaction

for the Mother (SMD -0.18; 95% CI -0.96 to 0.61; Analysis 2.14)

or Child sub-scales (SMD 0.35; 95% CI -0.44 to 1.14; Analysis

2.15).

Post-intervention

Meta-analysis of Murray ratings sub-scales

Two studies (Onozawa 2001; O’Higgins 2008) reported the find-

ings of video-recorded parent-infant interactions using a standard-

ised coding schema (Murray 1996). All meta-analyses involved

data from both studies for 84 participants for the following sub-

scales: maternal sensitivity (warm to cold; intrusive to non-intru-

sive; remoteness); and infant interactions (attentive to inattentive;

lively to inert; happy to distressed). The results showed no sig-

nificant difference between groups: maternal sensitivity (warm to

cold) (MD -0.34; 95% CI -1.07 to 0.40; Analysis 2.16.1) (I2 =

91%); intrusive to non-intrusive (MD -0.10; 95% CI -0.85 to

0.66; Analysis 2.17.1; I2 = 90%); maternal remoteness (MD 0.08;

95% CI -0.32 to 0.48; Analysis 2.18.1); infant interactions - in-

fant attentive to inattentive (Analysis 2.19); infant lively to inert

(Analysis 2.20); or infant happy to distressed sub- scales (Analysis

2.21).

Follow-up

Single study results (Murray ratings sub-scales)

O’Higgins 2008 found significant improvements favouring the

intervention for only one aspect of maternal sensitivity at one-year

follow-up (warm to cold) (MD -0.84; 95% CI -1.07 to -0.61;

Analysis 2.16). There were no significant differences for maternal

intrusive to non-intrusive measure, or maternal remoteness at one-

year follow-up (Analysis 2.17; Analysis 2.18).

There were no significant differences at one-year follow-up for

Infant attentive to inattentive (Analysis 2.19); infant lively to inert

(Analysis 2.20); or infant happy to distressed (Analysis 2.21) (

O’Higgins 2008).

Parenting stress (PSI)

Post-intervention

Meta-analysis

Two studies (Jump 1998; Oswalt 2007) measured parenting stress

using the child characteristics sub-scale of the PSI at post-inter-

vention. The results of a meta-analysis of 55 participants at post-

intervention, showed no significant difference between the two

groups (MD -10.85; 95% CI -53.86 to 32.16; Analysis 2.22).

Heterogenity was substantial (I2 = 91%), but no sensitivity or sub-

group analyses were possible.

Psychomotor and mental development

Post-intervention (PDI, psychomotor)

Meta-analysis

Three studies (Koniak-Griffin 1988; Liu C 2001 0 to 2 months;

Liu C 2001 3 to 6 months) evaluated the impact of infant mas-

sage on psychomotor development using the Bayley Scale of In-

fant Development (Bayley 1969). One further study (Zhu 2010)

assessed psychomotor development using the Levin PDI (adapted

by the China Institute of Psychology and Child Development

Center). A meta-analysis of PDI scores from these four studies

(Koniak-Griffin 1988; Liu C 2001 0 to 2 months; Liu C 2001

3 to 6 months; Zhu 2010) with 466 participants in total, gave a

significant result favouring the intervention group (SMD -0.35;

95% CI -0.54 to -0.15); Analysis 2.23).

Sensitivity and subgroup analyses

A sensitivity analysis, using data from the single study conducted in

the West (Koniak-Griffin 1988) indicated no difference between

massage and control groups (SMD 0.00; 95% CI -0.61 to 0.62),

Analysis 2.23 . We did not explore the potential effects of bias

introduced by inadequate randomisation because all the studies

were either at high risk (Liu C 2001 0 to 2 months; Liu C 2001 3

to 6 months; Zhu 2010) or were rated as unclear (Koniak-Griffin

1988). The intervention was of medium-term duration in all three

studies.

Follow-up (PDI, psychomotor)

Single study results

Koniak-Griffin 1988 measured the impact of infant massage on

psychomotor at eight months using the Bayley PDI scales (Bayley

1969). The results show no effect for the PDI sub-scale (MD -

0.78; 95% CI -11.89 to 10.33; Analysis 2.24).
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At 24-month follow-up (Koniak-Griffin 1988) (based on a sub-

sample of 41 infants), the results showed a non-significant differ-

ence in psychomotor development on the PDI sub-scale (MD -

7.52; 95% CI -16.53 to 1.49; Analysis 2.24).

Post-intervention (MDI, mental)

Meta-analysis

The Bayley Mental Development Index (MDI) scales were used to

assess development in three studies (Koniak-Griffin 1988, Liu C

2001 0 to 2 months and Liu C 2001 3 to 6 months) and the Levin

MDI (adapted by the China Institute of Psychology and Child

Development Center) was used in one study (Zhu 2010). A meta-

analysis of MDI scores from these four studies (Koniak-Griffin

1988; Liu C 2001 0 to 2 months; Liu C 2001 3 to 6 months;

Zhu 2010) contributing 466 participants in total, gave a non-

significant result (SMD -0.27; 95% CI -0.64 to 0.11; Analysis

2.25). Heterogeneity was substantial (I2 = 69%).

Sensitivity and subgroup analyses

A sensitivity analysis, using data from the single study conducted in

the West (Koniak-Griffin 1988), indicated a non-significant effect

(SMD 0.38; 95% CI -0.23 to 1.00; Analysis 2.25). No further

sensitivity or subgroup analyses were possible.

Follow-up (MDI, mental)

Single study results

One study (Koniak-Griffin 1988) found a significant difference

favouring the control group for mental development using the

MDI sub-scale at eight-month follow-up (MD 22.85; 95% CI

4.26 to 41.44; Analysis 2.26). At 24-month follow-up (based on

a sub-sample of 41 infants), the results were non-significant for

mental development using the MDI scale (MD -8.59; 95% CI -

18.80 to 1.62; Analysis 2.26).

Other developmental measures

Post-intervention

Meta-analysis

Jing 2007 and Wang 2001 utilised two different assessment scales

(Gessel Developmental Quotient and Captial Institute Mental

checklist respectively), but four of the domains were sufficiently

similar to combine in a meta-analysis of 237 participants (Analysis

2.27). The results were significant for gross motor (SMD -0.44;

95% CI -0.70 to -0.18); fine motor (SMD -0.61; 95% CI -0.87

to -0.35); and social behaviour (SMD -0.90; 95% CI -1.61 to -

0.18); but not significant for language development (SMD -0.82;

95% CI -1.67 to 0.03). Both of these studies have been rated as

being at high risk of bias.

Single study results

Jing 2007 measured aspects of development using the Gessel De-

velopmental Quotient. For all five domains, there were signifi-

cant differences favouring the intervention group (Analysis 2.28):

adaptive behaviour (MD -7.07; 95% CI -9.75 to -4.39); gross mo-

tor (MD -3.97; 95% CI -6.99 to -0.95); fine motor (MD -6.89;

95% CI -10.18 to -3.60); language (MD -4.15; 95% CI -7.03 to

-1.27); personal social behaviour (MD -6.41; 95% CI -9.65 to -

3.17).There were significant gains in all aspects of development

(gross motor, fine motor, cognitive, language, social behaviour) us-

ing the Capital Institute Mental Checklist (Wang 2001; Analysis

2.29), including a reported very large gain in IQ (MD -27.18;

95% CI -33.13 to -21.23) favouring the massage group.

One study that did not report means and standard deviations

(Maimaiti 2007) and therefore could not be included in the nu-

merical analyses presented here, assessed the extent to which in-

fants could rise from a prone position, track objects visually (sight

tracking), hearing (auditory tracking) and smile for the outcome

assessors at post-intervention. All results are reported as being sig-

nificant and favouring the massage group (Table 3).

Follow-up

Single study results

Jing 2007 measured aspects of development at six-month follow-

up using the Gessel Developmental Quotient. Four out of five

domains (adaptive behaviour, fine motor, language and personal-

social behaviour), showed significant differences favouring the in-

tervention group (Analysis 2.30). Only the ’gross motor’ domain

failed to reach significance.

Attachment (Strange Situation Procedure)

Follow-up
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Single study results

O’Higgins 2008 examined the impact of infant massage on attach-

ment using the Strange Situation Procedure at one-year follow-

up. The finding showed no significant differences for any of the

four sub- scales: secure (RR 0.82; 95% CI 0.50 to 1.34); avoidant

(RR 1.39; 95% CI 0.14 to 14.07); resistant (RR 3.48; 95% CI

0.45 to 27.02); or disorganised (RR 0.70; 95% CI 0.16 to 3.02;

Analysis 2.31.

Distractibility

Follow-up

Single study results

O’Higgins 2008 examined distractibility in response to a brightly

coloured toy at one-year follow-up. The analyses assess whether

the infants differ in the proportions showing focused looks of

a maximum length of > 14 seconds, or a mean length of look

longer than 14 seconds. The results show no significant differences

(Analysis 2.32) between the groups, indicating that the infants

did not have more ability for focused attention in either group (as

would be evidence by longer looks): mean looks > 14 seconds (RR

2.65; 95% CI 0.31 to 22.82); mean looks < 14 seconds (RR 0.88;

95% CI 0.68 to 1.14); maximum length of look > 14 seconds

(RR 0.96; 95% CI 0.66 to 1.38); maximum length of look < 14

seconds (RR 1.76; 95% CI 0.37 to 8.31).

Habituation

Post-intervention

Single study results

Cigales 1997 examined the impact of eight minutes of massage

on infant habituation. Two films were repeatedly shown until in-

fants habituated (indicated loss of interest suggesting that they had

learned the colour-tempo relationships and were ready to learn

something new) (Analysis 2.33; Analysis 2.34; Analysis 2.35). To

examine whether the infants had habituated to these colour tempo

combinations, infants then received two more trials of the same

film (post-habituation trials). These indicated a non-significant

difference in the time infants looked at the stimulus (MD 2.00;

95% CI -2.43 to 6.43; Analysis 2.36). Following the post-habitu-

ation trials, infants received two different test trials depicting new

colour-tempo combinations and massaged infants looked signif-

icantly longer at the test trials (MD -12.40; 95% CI -19.37 to

-5.43; Analysis 2.37) compared with the post-habituation trials,

suggesting that they recognised a difference in the new test trials.

D I S C U S S I O N

Summary of main results

The updated review included a further 11 studies producing a total

of 34 studies (Koniak-Griffin 1988, now includes data from a fol-

low-up report) measuring the impact of infant massage on mental

or physical health in typically developing infants. The number of

studies and differences in outcomes necessitated that we make a

number of post-hoc decisions to investigate clinical heterogeneity

following meta-analyses by conducting sensitivity analyses based

on risk of bias and study geographical location (East versus West).

The latter was deemed to be necessary because of the diversity in

terms of the usage of infant massage across these settings. We also

deemed it to be worthwhile at this update to conduct subgroup

analyses to investigate the effect of duration on intervention out-

comes.

The 34 included studies produced a total of 14 meta-analyses for

physical aspects of health measured at post-intervention (includ-

ing weight, length, leg, arm, chest and head circumference, cor-

tisol, sleep length; crying/fussing, bilirubin, incidence of illness);

18 meta-analyses of aspects of mental health (parent-infant in-

teractions; parenting stress; attachment) and development (infant

temperament, psychomotor and mental development); and three

meta-analyses of weight, length and head circumference measured

at follow-up. Only three meta-analyses of weight (n = 18), length

(n = 11), and head circumference (n = 9) comprised five or more

studies; the remaining 11 meta-analyses including data from be-

tween two and four studies. Three meta-analyses evaluated follow-

up data - length, head circumference (n = 2), weight (n = 3).

Of the 14 meta-analyses assessing physical outcomes post-inter-

vention, nine showed significant findings favouring the interven-

tion group for weight (n = 18), length (n = 11), head circumfer-

ence (n = 9), arm circumference (n = 2), leg circumference (n =

2), 24-hour sleep duration (n = 4), time spent crying/fussing (n =

4), deceased levels of blood bilirubin (n = 2), and fewer cases of

diarrhoea (n = 2). Apart from one outcome (length), these signif-

icant findings were either restricted to studies at high risk of bias,

or were lost following the conduct of sensitivity analyses in which

studies at high risk of bias were removed.

There were no significant effects (i.e. favoured neither interven-

tion nor control) for the following outcomes: cortisol measured at

10 to 20 minutes after a single brief intervention (n = 2), mean

increase in duration of night sleep (n = 4), increase in sleep length

measured over a 24-hour period (n = 2), URTI (n = 2) or anaemia

(n = 2). Sensitivity analyses were conducted for weight, length

and head circumference, and only the finding for length remained
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significant following removal of high-risk studies. Of the three

outcomes that could be meta-analysed at follow-up (i.e. length,

weight and head circumference), both weight and head circum-

ference continued to be significant at six months; however, these

findings were obtained from studies conducted in Eastern coun-

tries only.

Of the 18 meta-analyses measuring aspects of mental health and

development, a significant effect favouring the intervention group

was found for gross motor skills (n = 2), fine motor skills (n = 2),

personal and social behaviour (n = 2) and psychomotor develop-

ment (n = 4). However, the first three findings were obtained from

two studies, one of which was rated as being at high risk of bias,

and the fourth finding was lost following a sensitivity analysis. No

significant differences were found for infant temperament (three

meta-analyses) (n = 3), parent-infant interaction (eight meta-anal-

yses) (n = 2), parenting stress (n = 2), mental development (MDI)

or language development (n = 2). Nor was a significant difference

at follow-up for parent-infant interaction (n = 2).

Sensitivity analyses showed that all of the significant results for

both physical and mental/developmental outcomes were lost once

studies that were conducted in the East or that were categorised

as being at high risk of bias, had been excluded, and at follow-

up. The results of meta-analysis for length at post-intervention

were still significant after the studies at high risk of bias due to

inadequate randomisation were excluded; but all of the included

studies for this analysis were carried out in the East.

The variability in the results may in part be due to the considerable

heterogeneity in the studies, with an I2 close to 100% in some

meta-analyses. This could in part be accounted for by differences

between other study level characteristics such as setting and mas-

sage provider. However, there were no direct comparisons of types

of provider or setting that would have enabled us to assess whether

these factors influence the outcome. We were also unable to carry

out subgroup analyses to investigate these characteristics because

of variability between the studies. For example, the setting of the

studies was not equivalent, in that some massage was delivered

in hospitals or clinical settings; some was delivered at home or in

diverse community settings; and some was delivered across a range

of settings. In terms of who administered the massage (mothers or

researchers/professionals), we were unable to obtain details about

prior experience of massage, and how the providers were taught

the massage skills, in addition to which, it was unclear whether

professionals were providing massage to higher risk groups of in-

fants compared to parents, which could further confound the anal-

ysis. We were also unable to conduct further analyses according

to the massage provider because information about the identity

of the provider was unclear in the published report of 12 of our

included studies (carried out in China, (Wang 1999; Ke 2001;

Zhai 2001; Duan 2002; Shi 2002; Sun 2004; Xua 2004; Ye 2004;

Liu CL 2005; Lu 2005; Na 2005; Shao 2005), with no further

details available from the trial investigators. Subgroup analyses us-

ing only those studies that provided this information, could have

introduced bias into the review methods. We were also reluctant

to presuppose that identity of the provider is an important factor

(it may be that the tactile stimulation is the major factor in pro-

moting physical health measures). Finally, in Western countries,

one of the primary aims of infant massage is to promote optimal

parent-infant interaction (see Background for further detail), and

this requires that infant massage be delivered directly by the par-

ent.

Although we found no significant differences in terms of massage

duration, the teaching sessions ranged from weekly classes of 45

to 60 minutes over four to five weeks to one demonstration and

a single observation of performance. The duration and frequency

of massage also varied from one episode for eight minutes to 15

minutes three times a day for six weeks. Although specific detail

was often not provided, it would appear that the approach to

massage also varied including the use of different massage oils

in one study, tactile and kinaesthetic stimulation in another, and

responsiveness to infant cues in a third. There was also considerable

variation in the outcomes measures, and the measures used to

assess these outcomes. These issues were reflected in the high levels

of statistical heterogeneity identified in some of the meta-analyses.

The conduct of post hoc subgroup analyses found no differences

in outcome based on duration of intervention.

We also noted considerable variability in terms of the outcomes

measures being used. For example, the impact of infant massage on

sleep was assessed using duration of daytime sleep; mean increase

in duration of first morning sleep; number of naps; number of

hours sleep; night wake frequency; duration of night waking; 24-

hour sleep duration; and increase in duration of sleep.

A number of potential biological mechanisms for an increase in

growth following tactile stimulation have been identified such as

for example, decrease in the growth hormone ornithine decarboxy-

lase in rat pups removed from their mothers (Schanberg 1994);

the identification of a gene underlying protein synthesis that re-

sponds to tactile stimulation (Schanberg 1994); and evidence that

massage increases vagal activity which aids the secretion of gastro-

intestinal hormones important for food absorption, particularly

insulin and gastrin, Uvnas-Moberg 1987). However, further re-

search is required to ascertain whether these physiological mech-

anisms are also evident in humans. Furthermore, the reasons for

seeking an impact on outcomes such as length, weight, head/arm/

leg circumference in population samples are not clear.

Similarly, evidence of significance effects of massage on cate-

cholamine (norepinephrine and epinephrine) and cortisol excre-

tion could potentially be very important, given what we now know

about the damaging effects of high levels of stress hormones on

the development of pathways in the infant brain (Gunnar 1998).

Furthermore, such effects are biologically plausible - for example,

tactile stimulation moderates cortisol production and promotes

glucocorticoid receptors in the hippocampus (Liu 1997), although

the evidence is currently limited to animals. Such an effect would

also explain the potential impact of such massage on sleep and
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crying. One study also reports an effect on release of melatonin

(6-sulphatoxymelatonin), which is involved in the adjustment of

circadian rhythms (Ferber 2002). However, the meta-analysis of

outcomes for sleep was limited to a small number of studies that

produced conflicting results.

There is, however, a lack of biological plausibility in terms of

some of the findings. For example, Argawal 2000 suggested that

the type of oil that is used is associated with the level of change

identified. In this study, massaging with mustard oil improved

the weight, length, and mid-arm and mid-leg circumferences as

compared to infants without massage, although sesame oil was a

better candidate for this than mustard oil; however, this was only

one trial and the biological basis for systemic effects of different

massage oils is unclear. In fact some oils such as mustard oil can

have adverse effects on skin (Darmstadt 2002b).

In terms of thermal advantage, we considered if enhanced warmth

resulting from massage and blood flow might contribute to im-

proved physical outcomes, but again, the evidence for this is not

available from the results of included studies and we were un-

able to pursue this point. We have addressed potential biological

mechanisms for an increase in growth following tactile stimulation

above.

Furthermore, in the absence of a significant impact on potential

mediating mechanisms (for example, such as stress hormones and

parent-infant interaction), it is also not clear how infant massage

could impact on the many aspects of infant cognitive and develop-

mental outcomes that are assessed in many of the included stud-

ies (for example, one study (Wang 2001) found a unusually large

impact of infant massage on IQ).

Overall completeness and applicability of
evidence

Infant massage is conducted in many areas of the world and al-

though we have endeavoured to be inclusive (we obtained evi-

dence from both Western and Eastern countries, including India,

Israel, Iran, Korea and China from the East and the UK, USA and

Canada from the West), it is not clear that we have been successful

in identifying all of the studies that were conducted and published

in Eastern countries. Furthermore, the problems for which infant

massage is delivered are wide-ranging and it is not clear that the

findings of some of the included studies have universal applicabil-

ity. For example, Kim 2003 found evidence of the effectiveness of

infant massage in improving weight in infants living in a Korean

orphanage. However, it seems possible that the biological mech-

anism for such an impact maybe the lack of normal stimulation

that such infants receive.

Quality of the evidence

Although the included studies were all randomised controlled tri-

als, the quality of many was compromised by the use of quasi

methods of randomisation, and many included studies also failed

to specify the method of allocation concealment, and had high

losses to follow-up. A large number of Eastern studies had both

uniformly significant results and no reported dropout (in addition

to inadequate information about their design and conduct), all of

which were removed as part of sensitivity analyses. Concerns of

this nature have been reported elsewhere with the recommenda-

tion to treat such data with caution (Vickers 1997). In addition,

as was suggested above, despite the fact that many of the included

studies examined the effect of very similar amounts and durations

of massage (that is, fifteen minutes, twice daily over around six

weeks), considerable statistical heterogeneity was noted, even af-

ter taking account of the individual results and the sample sizes.

Selective reporting has recently been documented in other fields

(for example, genetic epidemiology) of the Chinese literature, al-

though this phenomenon may not be restricted to Chinese studies

(Pan 2005). There is also documented evidence in other countries

of language bias in which significant results are reported in the

international literature while non-significant results appear in the

local literature (Egger 1997).

Potential biases in the review process

None known.

Agreements and disagreements with other
studies or reviews

The Vickers 2004 review of massage for promoting growth and

development in pre-term or low-birth weight infants concluded

that massaged babies had a weight gain of five grams a day. How-

ever, they caution against relying on this finding due to the quality

of the included studies and the fact that few studies had included

calorie intake. In the current review, the only evidence of any sig-

nificant impact of massage on growth was similarly obtained from

a group of studies regarded to be at high risk of bias. Furthermore,

the use of massage to increase outcomes such as weight, length,

head/arm/leg circumference is a questionable use of this interven-

tion in population samples.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

Infant massage is increasingly being used in the community with

low-risk mother-infant dyads to promote the mother-child rela-

tionship and to improve other outcomes such as sleep. The addi-

tion of 12 new studies to this review enabled the conduct of meta-
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analyses of a range of physical (for example, weight, length, head

circumference, mid-thigh or leg circumference, salivary cortisol,

sleep duration, mean increase in 24-hour sleep, crying or fussing

time, bilirubin), mental (for example, parental stress, infant at-

tachment, parent-infant interaction etc) and developmental (for

example, temperament; physical and mental development) out-

comes, of which very few achieved statistical significance, or sta-

tistical significance was lost at follow-up or following sensitivity

analyses. These findings do not currently support the use of infant

massage in low-risk population samples. However, the evidence

that is currently available about the impact of infant massage is

poor, and many studies are being conducted without addressing

the biological plausibility of the outcomes being measured, the

mechanisms by which change might be achieved, or indeed, the

need for specific outcomes in population samples. Future research

should focus on the impact of infant massage in higher-risk pop-

ulation samples (for example, demographically and socially de-

prived parent-infant dyads), where a realist evaluation has recently

identified most potential for improvement (Underdown 2010).

Implications for research

The current evidence is of poor quality and suggestive that in-

fant massage has little impact in low-risk population samples.

Further methodologically rigorous research is needed to examine

the impact of infant massage on higher-risk population groups

(for example, demographically and socially deprived parent-infant

dyads).The evidence about the impact of compromised parent-in-

fant interaction in terms of the infants rapidly developing neuro-

logical system is now extensive (see Background) and evaluations

of appropriately focused infant massage interventions for these

groups, are urgently needed.

The research should focus on the delivery of infant massage by the

primary caregiver (that is, as opposed to research associates or other

non-primary caregiving figures), and should be delivered routinely

for an extended period of time. So, for example, it seems likely that

for infant massage to have an impact on stress hormones, it should

be delivered for at least once or twice daily over a period of four

to six weeks, and the integrity with which it is delivered should be

monitored. Furthermore, there is evidence that for infant massage

to be effective, certain mechanisms need to be present in terms

of the way in which the intervention is delivered such as teaching

about infant cues, optimum group size, and the setting meeting

the physical needs of the client group (Underdown 2011).

There is also a need to evaluate the effectiveness of infant massage

on outcomes that are biologically plausible and to identify me-

diatory mechanisms. For example, research evaluating the impact

of infant massage on infant developmental outcomes should also

measure mediatory mechanisms such as parent-infant interaction,

or stress hormones (cortisol, epinephrine and norepinephrin).

There is also a need for long-term follow-up to identify whether

any short-term benefits that are identified are maintained over

time.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Argawal 2000

Methods Design: randomised controlled trial.

Setting: community clinic, India.

Participants 125 healthy infants, n = 25 in each group, 6 weeks +/- 1 week of age

Interventions Massage infants received (i) herbal oil, (ii) sesame oil, (iii) mustard oil, or (iv) mineral

oil for massage daily over four weeks versus a ’no treatment’ control group

Massage provider: mothers trained by researchers.

Duration of intervention: daily for 4 weeks for 10 minutes each session (short duration

of intervention)

Outcomes Anthropometeric measurements: microhaematocrit; serum proteins, creatinine and cre-

atine phosphokinase;

blood flow using colour doppler

Sleep pattern; weight (kg); length (cm); head Circumference (cm);

Mid-arm circumference (cm);

Mid-leg circumference (cm);

Microhaematocrit;

Serum proteins;

Serum albumin;

Serum creatinine;

Creatinine phosphokinase.

Notes Funder not stated.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Random number table divided into 5

groups, n = 25 in each group

Allocation concealment (selection bias) High risk Inadequate.

Incomplete outcome data (attrition bias)

All outcomes

Low risk None dropped out. Attendance strictly reg-

ulated with mothers attending weekly to

have their massage techniques monitored

and to return empty oil bottles before col-

lecting their next week’s supply of specific

oils

Selective reporting (reporting bias) Low risk All pre-specified outcomes reported.
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Argawal 2000 (Continued)

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not possible due to nature of intervention.

Blinding of outcome assessment (detection

bias)

All outcomes

High risk Limited to supplying oil in different

opaque bottles on different days. Key to oils

was opened only at the end of the study

Arikan 2008

Methods Design: randomised controlled trial.

Setting: community. Public healthcare clinics and Dept of Pediatrics of Yakutiye Research

Hospital, Turkey

Participants Sample sizes: 175 infants with diagnosed colic (Wessel) randomised into 35 per group

of massage, versus sucrose solution, versus herbal tea versus hydrolysed formula versus

control

Ages: intervention 2.29 months SD 0.75; Control 2.28 months SD 0.61

Gender: intervention 46% boys; control 34% boys.

Massage provider: mothers trained by researchers.

Interventions Mothers were trained in massage technique and given brochures with written illustrated

instructions

Massage (“chiropractic spinal manipulation”), twice a day for 25 minutes duration during

symptoms of colic for one week (short duration of intervention)

Control group: no treatment.

Massage provider: mothers.

Outcomes Parent report using daily structured diary, onset of crying time, when the intervention

was given, cessation of crying time, any side effects

Crying was quantified by length of crying in hours per day for one week before and one

week during the intervention

Timing: outcomes assessed after one week of intervention.

Notes Funder: “we did not receive any financial support for this study” p. 1760

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Described as randomised and controlled,

but no details given. No further informa-

tion available from investigator

Allocation concealment (selection bias) Unclear risk Unclear, no details given.
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Arikan 2008 (Continued)

Incomplete outcome data (attrition bias)

All outcomes

Low risk Dropouts and losses to follow-up not stated

but intervention was only one week. Re-

sults for 35/35 reported for each of the 4

groups (Table 3 p. 1759).

Selective reporting (reporting bias) Low risk Crying time as the only outcome reported.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Quote “because of the design of the study,

blinding was not possible”

Blinding of outcome assessment (detection

bias)

All outcomes

High risk No details given.

Comment: blinding not possible and the

same paediatrician and nurse were in con-

tact with all study parents

Comment: parent self report (diary) of cry-

ing time.

Cheng 2004

Methods Design: randomised controlled trial.

Setting: primary care (post-natally in hospital then in community)

Participants Sample sizes: n = 100; intervention n = 50; control n = 50.

Ages: one day after birth then daily until 42 days.

Gender: in total sample 54% male, 46% female.

Interventions Duration, dose, type. 15 min once daily for 42 days versus routine (no massage) care

(medium-term duration of intervention)

Massage provider: mothers.

Outcomes Types of outcome: head circumference, length, weight, sleep duration and crying time

Timing of assessment: at 3 days and 42 days of age.

Notes Funder: not stated.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk Described as ‘randomly divided’ but no de-

tails given.

Comment: judged as high risk, no further

details available from trial investigator

Allocation concealment (selection bias) High risk No apparent attempt to conceal allocation,

no details given.

36Massage for promoting mental and physical health in typically developing infants under the age of six months (Review)

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



Cheng 2004 (Continued)

Comment: judged as high risk, no further

details available from trial investigator

Incomplete outcome data (attrition bias)

All outcomes

High risk 100/100 results reported. No dropouts re-

ported. Dropouts or losses to follow-up not

addressed in the study report

Selective reporting (reporting bias) Low risk All pre-specified outcomes reported.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not possible due to nature of intervention.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Methods (article keywords) describe a

‘blind’ study but it is unclear who was

blinded and how

Cigales 1997

Methods Design: randomised controlled trial.

Setting: hospital (research clinic), USA.

Participants 56 4-month-old infants recruited, n = 20 massage, n = 12 no stimulation control group

Interventions Massaged infants were given either as single session of 8 minutes of massage, play, versus

a no stimulation control group prior to an audiovisual habituation task (brief duration

of intervention)

Massage provider: investigator.

Outcomes Average number of seconds of looking on two post habituation trials (PH) and two test

trials (T) to yield a post habituation score and a test score

Notes Funder: Johnson and Johnson.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk No details given.

Allocation concealment (selection bias) Unclear risk Unclear.

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Unclear. Unclear which groups dropouts

came from ( p. 30 “20 further infants were

excluded from the study due to excessive

crying or fussing n = 12, falling asleep n =

3; experimenter error n = 4 and fatigue n
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Cigales 1997 (Continued)

= 1”). Results reported for n = 20 in the

massage group, n = 24 in the control ’play’

group, n = 12 no stimulation control group

Selective reporting (reporting bias) Low risk All pre-specified outcomes reported.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not possible due to nature of intervention.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Quote p. 31 “a second observer who was

blind to the pre-habituation treatment of

the infants coded the visual fixations of

40% of the sample from the pre-recorded

videos”. Comment: unclear if complete

blinding was achieved

Duan 2002

Methods Design: randomised controlled trial.

Setting: unclear, China.

Participants 160 newborn infants (n = 80 massage, n = 80 control).

Interventions Massaged for 15 minutes twice daily over 42 days versus a ’routine care’ control group

(medium-term duration of intervention)

Massage provider: unclear.

Outcomes Weight, length and head circumference.

Notes Funder: unclear.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk Unclear. Described as randomised but no

details given.

Comment: judged as high risk, no further

details available from trial investigator

Allocation concealment (selection bias) High risk No apparent attempt to conceal allocation,

no details given.

Comment: judged as high risk, no further

details available from trial investigator
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Duan 2002 (Continued)

Incomplete outcome data (attrition bias)

All outcomes

High risk No dropouts reported. Dropouts or losses

to follow-up not addressed in the study re-

port

Selective reporting (reporting bias) High risk Unclear, outcomes of interest not prespec-

ified in this short report; no further details

available from trial investigator

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not blinded at all.

Blinding of outcome assessment (detection

bias)

All outcomes

High risk Not blinded at all.

Elliott 2002

Methods Design: randomised controlled trial.

Setting: community after training of parents to carry out massage, Canada

Participants 111 first time parent-infant dyads (newborns).

Interventions Group I: Massage (n = 31)

Group 2: Supplemental carrying (n = 29)

Group 3: Massage and supplemental carrying (n = 24)

Group 4: No treatment control group (n = 27)

Massage group:

7 - 10 days postpartum parents taught massage plus they received a video tape showing

the steps and printed instructions. Minimum of 10 mins daily, up to 20 mins daily, 2 to

16 weeks of age (long duration of intervention).

2nd home visit parent was assessed by research assistant (RA) to check that massage

covered 85% of infant’s body and took 10-20 mins. to complete.

Supplemental carrying group:

Received carrier and instructions for use.

Carried infant in carrier for minimum of 3 hours not only in response to crying but

in addition to time spent feeding and independent of whether the infant was awake or

asleep.

Supplemental carrying/massage:

Received instruction and equipment for both interventions above

Massage provider: mothers trained by researchers.

Outcomes 1.Nursing Child Assessment Sleep Activity Record (NCASA)

2.Nursing Child Assessment Feeding (NCAFS) and teaching

3.Early infant temperament questionnaire (EITQ)

4.State Trait Anxiety Inventory - STAI-T-anxiety scale

5.Parental sense of competence scale (PSOC)

6.Difficult life circumstances scale (DLC)
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Elliott 2002 (Continued)

Notes Funders: Canadian Nurses’ Foundation, the Alberta Foundation for Nursing Research,

the University of Alberta, and the University of Calgary

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Described as randomised, used repeated

measures design involving a randomised

two-way layout with treatment factors ’car-

rying’ and ’massage’ as two levels to ensure

that every dyad had an equal chance of be-

ing assigned to one of four groups

Allocation concealment (selection bias) Low risk p. 319 “Research associate, who was not in-

volved with the subjects randomly assigned

subjects to one of the four groups whenever

a subject agreed to enter the study.”

Incomplete outcome data (attrition bias)

All outcomes

Low risk 94/111 were present at week 16. Reasons

for dropout or loss to follow-up given.

From p. 321 “One infant was intolerant of

the intervention (massage),

5 withdrew because they no longer met cri-

teria as infants required hospital,

1 infant still born

4 left family issues

7 study too time consuming

Dropouts occurred across all four study

groups:

Massage (n = 6), Supplemental carrying (n

= 3), Supplemental carrying/massage (n =

3), Control (n = 5).”

Selective reporting (reporting bias) Low risk All pre-specified outcomes reported.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not possible due to nature of intervention.

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Parents and outcome data collectors were

kept apart to insure that observed differ-

ences occurred as a result of the treatment

40Massage for promoting mental and physical health in typically developing infants under the age of six months (Review)

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



Ferber 2002

Methods Design: randomised controlled trial.

Setting: community after training of parents to carry out massage, Israel

Participants 21 dyads of mothers and full term infants (n = 13 massage; n = 8 control)

Interventions Massage provider: mothers trained by researchers.

Massage therapy was performed daily by the mother for 14 days versus a no treatment

control group (short duration of intervention)

Outcomes 1. Circadian rhythmicity

2. Excretion of the main melatonin metabolite 6sulphatoxymelatonin

Notes Funder: The Academic Research Funds and the Social Science Dean’s scholarships at

Bar-Ilan University

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Unclear.

Allocation concealment (selection bias) Unclear risk Unclear.

Incomplete outcome data (attrition bias)

All outcomes

Low risk 52 mothers were asked to participate with

their babies within 2-3 days post partum.

Of this group 50% (n = 26) agreed, 19.

9% (n = 5) discontinued after first mea-

surements

Reported a dropout rate of 20% with no

significant differences between the two in-

tervention and control groups;

Selective reporting (reporting bias) Low risk Measurements for sleep rest activity from

the actigraph were quoted as mean move-

ment scores using a graph but do not have

SDs. Means and SDs later supplied by in-

vestigator

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not possible due to nature of intervention.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Unclear. Actigraph measurements and the

6-sulphatoxyymelatonin secretions were

analysed separately but does not clarify

whether the assessors were blind to the par-

ticipant group
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Field 1996

Methods Design: quasi-randomised controlled trial.

Setting: community (daycare - nursery school), USA.

Participants 40 full-term 1 - 3 month old infants, recruited if their adolescent mothers were diagnosed

as depressed following delivery. n = 20 massage; n = 20 control

Interventions Infants in the intervention group received massage by a researcher (complete face and

body using mineral baby oil); the control group infants were rocked (by cradling in the

arms of the researcher). Massage delivered for 15 mins a day 2 days a week over 6 weeks

Massage provider: researchers.

Outcomes 1.Sleep/wake behaviours (Thoman 1981).

2.Salivary cortisol (ng/mL).

3.Weight (lb) and formula intake (volume, no units given, assumed US fl. oz).

4.Temperament ratings - using Colorado Child Temperament Scale

Notes NIMH grants and Johnson and Johnson, Gerber Foundation.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk Quasi-randomised, but no additional de-

tails of how infants were selected were pro-

vided

Allocation concealment (selection bias) Unclear risk Unclear, no details given.

Incomplete outcome data (attrition bias)

All outcomes

Low risk No dropout for 40 post-natally depressed

mother-infant dyads because the infants

were being cared for by teachers in a nursery

school during the six-week study (medium-

term duration of intervention)

Selective reporting (reporting bias) Low risk All pre-specified outcomes reported.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not possible due to nature of intervention.

Researchers carried out the massage

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Teachers and mother who recorded out-

comes were unaware of therapy (moth-

ers) or intent of study (teachers). Com-

ment some attempt at blinding was made

although it is implied that teacher knew

which therapy was delivered
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Jing 2007

Methods Design: randomised controlled trial.

Setting: community. Research clinic affiliated to Sun Yat-sen University, China

Participants Sample sizes: n = 180 intervention n = 90; control n = 90.

Ages: from birth 0 months group, the 6 month group was excluded as they are outside

our age inclusion criteria

Gender: not stated.

Interventions Motion training, including gross motion and fine motion, was performed on the basis

of Johnson infant massage

A set of training programmes adapted to the age and development of infants was used

(no details given)

In the experimental group, the parents of the infants were trained to massage and motion

training. All the parents were given manuals and VCD to learn the procedures

Massage and motion training was performed 1-2 times every day, lasting for 15 minutes,

and motion training for 5 minutes at each time, from birth to 6 months of age. From 6

months of age massage and motion training continued (massage 8 mins, motion training

12 mins). Motion training is included in the Johnson massage method (long duration

of intervention)

Control group received no intervention (details from trial investigator)

Massage provider: trained parents.

Outcomes Weight (kg) at 0, 1, 6 and 12 months.

Length (cm) at 0, 1, 6 and 12 months.

(Also weight and length enhancement using comparisons from baseline to 6 months and

6 to 12 months)

Developmental quotient (Gessell Developmental Schedule) at 1, 6 and 12 months

Notes Funder: declared as ’none’.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Described as randomised p. 286 (by ran-

dom numbers table, further information

from trial investigator)

Allocation concealment (selection bias) High risk Not concealed (further information from

trial investigator).

Incomplete outcome data (attrition bias)

All outcomes

High risk From birth group: 54/90 at one year in the

intervention group, 62/90 in the control

group

It is unclear how many infants were lost to

follow-up at the 6 month (post-interven-

tion time point)

Losses to follow-up are reported at post-in-

tervention, but the reasons for loss to fol-
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Jing 2007 (Continued)

low-up are unclear (no details given, trial

investigators contacted but don’t know the

reasons)

Selective reporting (reporting bias) Low risk Length, body weight and developmental

quotient (Gessell DQ) pre-specified as out-

comes and reported

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not possible due to nature of intervention.

Mother in the intervention group knew

their allocation, the mothers in the control

group did not know the allocation (further

information from trial investigator)

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Unclear if outcome assessors were blinded.

Jump 1998

Methods Design: quasi-randomised controlled trial.

Setting: community after training of parents to carry out massage (parenting class), USA

Participants 57 mother-infant dyads with babies under 9 months intervention n = 27; control n = 30

Interventions Mothers trained in the use of infant massage in groups delivered over 45 to 60 minute

sessions once a week over 4 weeks (participants encouraged to practice massage on their

infants daily in between sessions), plus information about infant development (short

duration of intervention)

Control group received information about infant development only

Outcomes 1. Attachment Q set scored as a continuous variable

2. Parenting stress Index PSI (Abidin 1986) - child and parent variables were analysed

separately in their respective scales as well as combined into composite child and parent

scores

3. Adult attachment style was measured using the relationship survey

4. Infant temperament was measured using the Infant Behaviour Questionnaire (IBQ)

5. Parental attitudes were measured using the parental attitudes toward child rearing

(PACR)

Massage provider: mothers trained by researchers.

Notes Funder: unclear.

Risk of bias

Bias Authors’ judgement Support for judgement
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Jump 1998 (Continued)

Random sequence generation (selection

bias)

High risk Quasi-randomised. Used coin flip to assign

the first infant and the remaining infants

were alternatively allocated to the interven-

tion or control group

Allocation concealment (selection bias) Unclear risk Unclear.

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk 12/57 lost over 12 months with no for-

warding information.

21 in final intervention group

24 in final control group

21% dropout rate; mothers from both

groups who left the study were less educated

and had younger infants than those remain-

ing in the study, the groups were otherwise

alike demographically

Selective reporting (reporting bias) Unclear risk A ‘battery’ of questionnaires was given to

all participants before the intervention plus

demographic details - after the 4-week pe-

riod another ‘battery’ of questionnaire were

given to all participants but these data are

not part of this study page 45 (only data

at 12 months is reported)

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not done due to nature of intervention.

Blinding of outcome assessment (detection

bias)

All outcomes

High risk No blinding of outcome assessors.

Ke 2001

Methods Design: randomised controlled trial.

Setting: unclear, China.

Participants 400 newborn infants intervention n = 200; control n = 200.

Interventions Fifteen minutes of massage three times a day for 42 days plus additional method of

kneading the back versus a ’no treatment’ control group (medium-term duration of

intervention)

Massage provider: unclear.

Outcomes Weight, length and head circumference. Additional measures included grasp of hands,

stretch and crook of front arms etc
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Ke 2001 (Continued)

Notes Funder: unclear

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk No details given, no further details available

from trial investigator

Allocation concealment (selection bias) High risk No apparent attempt to conceal allocation,

no details given.

Comment: judged as high risk, no further

details available from trial investigator

Incomplete outcome data (attrition bias)

All outcomes

High risk No dropouts reported. Dropouts or losses

to follow-up not addressed in the study re-

port

Selective reporting (reporting bias) High risk Unclear. No outcomes pre-specified.

Comment: judged as high risk, no further

details available from trial investigator

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not possible due to nature of intervention.

Blinding of outcome assessment (detection

bias)

All outcomes

High risk No details given.

Comment: judged as high risk, no further

details available from trial investigator

Kim 2003

Methods Design: quasi-randomised controlled trial.

Setting: orphanage, Korea.

Participants 58 Korean orphaned infants, within 14 days of birth. Intervention n = 30, control n =

28

Interventions In addition to receiving the routine orphanage care, infants in the experimental group

received 15 min twice a day of auditory (female voice), tactile (massage), and visual (eye-

to-eye contact) stimulation for 4 weeks, versus a ’usual orphanage care’ control group

(short duration of intervention)

Massage provider: researchers/orphanage staff.

Outcomes Weight

Head circumference

Length
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Kim 2003 (Continued)

Notes Also presents results for six-month follow-up.

Funder: unclear.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk First infant assigned by flip of coin then

alternately after that. Quasi-randomised

Allocation concealment (selection bias) Unclear risk Unclear.

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk At 6 months 13/58 infants had been lost to

the trial because they were adopted (22%)

. The loss was evenly spread between the

groups, impacting on the power of the

study

Selective reporting (reporting bias) Low risk All pre-specified outcomes reported.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not possible due to nature of intervention.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Unclear, the outcome of “illness” was as-

sessed by a nurse who was blind to the in-

fant group assignments. It is unclear if the

other outcomes were assessed blindly

Quote p. 431 “although precautions were

taken to keep the orphanage staff blind to

group assignment (staff members were out

of the room during the intervention pe-

riod), the staff (including the nurse who as-

sessed infant illness) may have been aware

of group assignment”

Koniak-Griffin 1988

Methods Design: randomised controlled trial and 24-month follow-up.

Setting: two community hospitals in Southern California, USA

Participants 81 primiparous mothers and newborn infants (3rd or 4th days after birth), data for 49

of original 81 infants reported at follow-up

Interventions 1. The unimodal stimulation group received infant massage (5-7 minutes) once daily (n

= 20).

2.The multimodal stimulation group of infants were placed on a hammock with multi-

sensory elements during expected sleep periods. A simulated heartbeat and mild vestibu-
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Koniak-Griffin 1988 (Continued)

lar stimulus were added continuously during the sleep period (n = 20).

3. The combined stimulation group received both (n = 20).

4. No treatment control group (n = 21).

All interventions were given until the infants reached 3 months of life (medium-term

duration of intervention)

Massage provider: mothers trained by researchers.

Outcomes Weight (g)

Bayley Scales of Infant Development (BSID)

Eyberg’s Child Behavior Inventory

Nursing Child Assessment Teaching Scales (NCATS)

Revised Infant Temperament Questionnaire (RITQ) * high score worse

At 24 months follow-up:

1. Bayley Scales of Infant Development (BSID)

2. Eyberg’s Child Behavior Inventory

3. Nursing Child Assessment Teaching Scales (NCATS)

4. HOME Inventory

Notes Also presents results for eight-month follow-up.

Funder: University of California.

Follow-up funder: University of California and Cuddle International

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Unclear: states ’randomly assigned’.

Allocation concealment (selection bias) Unclear risk Unclear.

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Data for only 41 children at 4, 8 and

24 months representing an attrition rate

of 39%, due to families moving out of

the area. In the follow-up study, data were

shown at 4 and 8 months only for those

41 infants who had completed the study at

24 months (further information from study

investigator)

Selective reporting (reporting bias) Unclear risk Although all 3 components of the Bayley

scales of infant development were adminis-

tered at 4 and 8 months of age, only find-

ings related to MDI and PDI are presented

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not possible due to nature of intervention.
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Koniak-Griffin 1988 (Continued)

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Independent assessors (nurses) who were

blind to group assignment (page 72)

Liu C 2001 0 to 2 months

Methods Design: randomised controlled trial.

Setting: China, community (specialised massage clinic and at home)

Participants Sample sizes: n = 232; intervention n = 159; control n = 73.

Ages: not stated, 0-2 months.

Gender: not stated.

Interventions Massage 2 -3 times daily for 15 mins for at least 3 months (medium-term duration of

intervention). Massage method by Johnson and Johnson. Carried out by parents who

were first trained by doctors at a specialist massage centre. Telephone support and contact

from doctors in first month

As touch group but without massage - treatment as usual.

Massage provider: mothers trained by researchers.

Outcomes Primary outcome data (Means and SDs): Bayley MDI mental development index, Bayley

PDI psychological development index, sleep habits (good, not good, medium), growth

(height, weight head circumference, chest circumference) statistical significance only

using T and p. Illness (URTI, diarrhoea, anaemia)

Timing: outcomes assessed at baseline and at 6 months from start of intervention

Notes Funder: not stated.

If the babies developed anaemia during the studies they were treated with oral iron

supplementations until the Hb levels reached normal and then for one month after

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk Described in abstract of study as “randomly

divided”, but no details given

Comment: judged as high risk, no further

details available from trial investigator

Allocation concealment (selection bias) High risk No apparent attempt to conceal allocation,

no details given

Comment: judged as high risk, no further

details available from trial investigator

Incomplete outcome data (attrition bias)

All outcomes

High risk No dropouts reported. Dropouts or losses

to follow-up not addressed in the study re-

port
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Liu C 2001 0 to 2 months (Continued)

Selective reporting (reporting bias) Low risk All pre-specified outcomes reported.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not blinded, not possible due to nature of

intervention.

Blinding of outcome assessment (detection

bias)

All outcomes

High risk No blinding of outcome assessors.

Liu C 2001 3 to 6 months

Methods Design: randomised controlled trial.

Setting: China, community (specialised massage clinic and at home)

Participants Sample sizes: n = 78; intervention n = 49; control n = 29

Ages: not stated 3-6 months

Gender: not stated

Interventions Massage 2 -3 times daily for 15 min for at least 3 months (medium-term duration of

intervention). Massage method by Johnson and Johnson. Carried out by parents who

were first trained by doctors at a specialist massage centre. Telephone support and contact

from doctors in first month

As touch group but without massage - treatment as usual.

Massage provider: parents

Outcomes Primary outcome data (Means and SDs): MDI mental development index, PDI psy-

chological development index, sleep habits (good, not good, medium), growth (height,

weight head circumference, chest circumference), statistical significance only using T

and p. Illness (URTI, diarrhoea, anaemia)

Timing: outcomes assessed at baseline and at 6 months from start of intervention

Notes Funder: not stated

If the babies developed anaemia during the studies they were treated with oral iron

supplementations until the Hb levels reached normal and then for one month after

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk Described in abstract of study as “randomly

divided”, but no details given

Comment: judged as high risk, no further

details available from trial investigator

Allocation concealment (selection bias) High risk No apparent attempt to conceal allocation,

no details given

Comment: judged as high risk, no further

50Massage for promoting mental and physical health in typically developing infants under the age of six months (Review)

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



Liu C 2001 3 to 6 months (Continued)

details available from trial investigator

Incomplete outcome data (attrition bias)

All outcomes

High risk No dropouts reported. Dropouts or losses

to follow-up not addressed in the study re-

port

Selective reporting (reporting bias) Low risk All pre-specified outcomes reported.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not blinded, not possible due to nature of

intervention.

Blinding of outcome assessment (detection

bias)

All outcomes

High risk No blinding of outcome assessors.

Liu CL 2005

Methods Design: randomised controlled trial.

Setting: unclear, China.

Participants 80 newborn infants: n = 40 intervention; n = 40 control.

Interventions 15 minutes of massage twice daily over 42 days versus a ’no treatment’ control group

(medium-term duration of intervention)

Massage provider: unclear.

Outcomes Weight.

Notes Paper not fully transcribed.

Funder: unclear.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk No details given.

Comment: judged as high risk, no further

details available from trial investigator

Allocation concealment (selection bias) High risk No apparent attempt to conceal allocation,

no details given

Comment: judged as high risk, no further

details available from trial investigator

Incomplete outcome data (attrition bias)

All outcomes

High risk No dropouts reported. Dropouts or losses

to follow-up not addressed in the study re-

port
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Liu CL 2005 (Continued)

Selective reporting (reporting bias) High risk Outcomes not clearly pre-specified, weight

cannot be assessed as there is no description

of the measurement methods

Comment: judged as high risk, no further

details available from trial investigator

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not possible due to nature of intervention.

Blinding of outcome assessment (detection

bias)

All outcomes

High risk No details given.

Comment: judged as high risk, no further

details available from trial investigator

Liu DY 2005

Methods Design: randomised controlled trial.

Setting: unclear, China.

Participants 200 newborn infants: n = 100 intervention; n = 100 control.

Interventions 15 minutes of massage twice daily over 42 days carried out by nurses versus a ’no

treatment’ control group (medium-term duration of intervention)

Massage provider: nurses.

Outcomes Weight, height, head circumference and length of sleep.

Notes Paper not fully transcribed.

Funder: unclear.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk No details given.

Comment: judged as high risk, no further

details available from trial investigator

Allocation concealment (selection bias) High risk No apparent attempt to conceal allocation,

no details given

Comment: judged as high risk, no further

details available from trial investigator

Incomplete outcome data (attrition bias)

All outcomes

High risk No dropouts reported. Dropouts or losses

to follow-up not addressed in the study re-

port
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Liu DY 2005 (Continued)

Selective reporting (reporting bias) High risk Sleep length cannot be assessed as there is

no description of the measurement meth-

ods

Comment: judged as high risk, no further

details available from trial investigator

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not possible due to nature of intervention.

Blinding of outcome assessment (detection

bias)

All outcomes

High risk No details given.

Comment: judged as high risk, no further

details available from trial investigator

Lu 2005

Methods Design: quasi-randomised controlled trial.

Setting: unclear, China.

Participants 200 newborn infants: n = 100 intervention; n = 100 control.

Interventions 15 minutes of massage twice daily over 3 months versus a ’no treatment’ control group

(medium-term duration of intervention)

Massage provider: unclear.

Outcomes Weight, height, head circumference and bilirubin.

Notes Paper not fully transcribed.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk Quasi-randomised according to sequence

of birth dates.

Allocation concealment (selection bias) High risk No apparent attempt to conceal allocation,

no details given.

Comment: judged as high risk, no further

details available from trial investigator

Incomplete outcome data (attrition bias)

All outcomes

High risk No dropouts reported. Dropouts or losses

to follow-up not addressed in the study re-

port

Selective reporting (reporting bias) High risk High risk. Neural function and develop-

ment was assessed but the outcome mea-
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Lu 2005 (Continued)

sure was not validated

Comment: judged as high risk, no further

details available from trial investigator

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not possible due to nature of intervention.

Blinding of outcome assessment (detection

bias)

All outcomes

High risk No details given.

Comment: judged as high risk, no further

details available from trial investigator

Maimaiti 2007

Methods Design: randomised controlled trial.

Setting: community, China.

Participants Sample sizes: n = 200; intervention n = 100; control n = 100

Ages: intervention began one day after birth. Ages not otherwise stated

Gender: intervention 55% male; control 53% male.

Interventions 3 times daily by trained professional while in hospital starting one day after birth then

parents trained to continue massage once discharged from hospital. Duration not stated

No intervention for control group.

Massage provider: professionals initially then trained parents

Outcomes Infant physical development characteristics including angle at which the infant can

rise from a prone position, sight and auditory tracking and ability to smile. Statistical

significance only of weight, length and head circumference are reported using X2-sided

test with P values.

Timing: unclear.

Notes Funder: not stated.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk No details given.

Comment: judged as high risk, no further

details available from trial investigator

Allocation concealment (selection bias) High risk No apparent attempt to conceal allocation,

no details given

Comment: judged as high risk, no further

details available from trial investigator
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Maimaiti 2007 (Continued)

Incomplete outcome data (attrition bias)

All outcomes

High risk No dropouts reported. Dropouts or losses

to follow-up not addressed in the study re-

port

Selective reporting (reporting bias) High risk Weight, length and head circumference

were also measured but only reported as be-

ing significant

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not possible due to nature of intervention.

Blinding of outcome assessment (detection

bias)

All outcomes

High risk No details given.

Comment: judged as high risk, no further

details available from trial investigator

Na 2005

Methods Design: randomised controlled trial.

Setting: unclear, China.

Participants 80 newborn infants; n = 40 intervention; n = 40 control.

Interventions 15 minutes of massage three times daily for 28 days versus a ’no treatment’ control group

(short duration of intervention)

Massage provider: unclear.

Outcomes Weight, height, head circumference.

Notes Paper not fully transcribed.

Funder: unclear.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk No details given.

Comment: judged as high risk, no further

details available from trial investigator

Allocation concealment (selection bias) High risk No apparent attempt to conceal allocation,

no details given

Comment: judged as high risk, no further

details available from trial investigator

Incomplete outcome data (attrition bias)

All outcomes

High risk No dropouts reported. Dropouts or losses

to follow-up not addressed in the study re-
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Na 2005 (Continued)

port

Selective reporting (reporting bias) High risk No description of measurement methods,

for physical growth results

Comment: judged as high risk, no further

details available from trial investigator

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not possible due to nature of intervention.

Blinding of outcome assessment (detection

bias)

All outcomes

High risk No details given.

Comment: judged as high risk, no further

details available from trial investigator

Narenji 2008

Methods Design: randomised controlled trial.

Setting: community (clinic based), Iran.

Participants Sample sizes: n = 100; intervention n = 50; control n = 50.

Ages: infants aged 2 months no further details given.

Gender: no statistical differences in gender (or other characteristics) at start of study, but

no further details given

Interventions Mothers trained to massage babies, massage all over the body excluding the eyes and

genitals using sesame oil. Twice daily for 10 mins, for 4 weeks (morning and night

before sleep) (short duration of intervention)

Massage provider: mothers trained by researchers.

Outcomes Weight, height, head circumference, chest circumference, abdominal circumference, arm

length, thigh circumference

Sleep duration in 24 hours before study and at outcome assessment

Number of hours slept at night before and after study.

Timing: at 4 weeks.

Notes Funder: supported by the University of Arak (training and research assistance)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Described as randomly assigned (by ran-

dom numbers table (further information

from trial investigator)

Infants were randomly assigned to one of

two clinics.
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Narenji 2008 (Continued)

Allocation concealment (selection bias) Low risk By sealed envelope, (further information

from trial investigator)

Incomplete outcome data (attrition bias)

All outcomes

Low risk No dropout or loss to follow-up.

Number of participants in each group n =

50 (further information from trial investi-

gator)

Selective reporting (reporting bias) Low risk All pre-specified outcomes reported.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not possible due to nature of intervention.

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk The outcome assessors did not know

whether the infants received massage or no

massage as the infants were identified by a

coded number (further information from

trial investigator)

O’Higgins 2008

Methods Design: quasi-randomised controlled trial (randomised on the basis of timing of inter-

vention)

Setting: community classes, UK.

Participants Sample sizes: n = 96; intervention n = 45; control n = 51.

Ages: intervention 9 weeks of age (median); control 10 weeks of age (median)

Gender: intervention 45.2% male; control 48.4% male.

(Mothers who provided massage were recruited from a group with depressive symptoms

Interventions Duration 1h.

Frequency ideally one session per week if possible. Six session in total (medium-term

duration of intervention)

Massage provider: mothers with trained professional supervision in classes (International

Association of Infant Massage)

Outcomes Types of outcome: Infant Characteristic Questionnaire (ICQ), Global ratings for mother-

infant interactions attachment patterns (Strange Situtaion Procedure) and distractibility

Maternal outcomes also reported:

Depressive symptoms (EPDS), anxiety (SSAI), bonding scores at 1 year, a baby care

questionnaire

Timing of assessment: baseline (9 to 12 weeks of infant age) 19 weeks (infant age), and

one year follow-up

Notes Funder: The Foundation for integrated Health.
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O’Higgins 2008 (Continued)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk Quote p.190 “prospective block-controlled

randomised design”

Comment: probably done.

From investigator ”...by block as we needed

to ensure that there were sufficient mothers

in the support group at any one time (with

pure randomisation, we risked having only

1 person in the support “group” or having

too many people. So, mothers were con-

tacted and invited to take part in either the

massage group OR the support group de-

pending on which arm we were recruiting

for at that given timepoint.”

Allocation concealment (selection bias) Unclear risk No details given.

Incomplete outcome data (attrition bias)

All outcomes

Low risk 14/45 did not complete massage group; 20/

50 did not complete the support group, no

statistical differences between the groups

“A Chi-square analysis was conducted to

investigate differences between the massage

and support group in the number of drop-

outs and the numbers who completed all

measures at one year, questionnaire mea-

sures only at one year or no measures at all

at one year. No significant difference was

found between the groups (Pearson’s Chi

square=5.4, ns).“ data obtained from study

investigator

Selective reporting (reporting bias) Low risk All pre-specified outcomes reported.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not possible due to nature of intervention.

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Quote p. 190 “The interactions were rated

using the Global Ratings for Mother-Infant

Interactions by a blinded, trained rater.”

ICG was completed by mothers therefore

there is a possibility of introducing bias
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Onozawa 2001

Methods Design: randomised controlled trial.

Setting: community parenting class, UK.

Participants 34 primiparous depressed mothers and their infants aged 9 weeks. Intervention n = 19;

control n = 15

Interventions Infant massage for I hour weekly over 5 weeks, plus support group for both intervention

and control mothers (medium-term duration of intervention)

Massage provider: mothers trained by researchers.

Outcomes 1. EPDS

2. Assessment of mother-infant interaction

Notes Funder: unclear.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Described as randomised, no details given.

Allocation concealment (selection bias) Unclear risk Unclear.

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk 7/19 Intervention); 2/15 (control) did

not complete, mainly due to inconvenient

time of sessions. Dropouts not evenly dis-

tributed between the groups

35% of the sample dropped out because the

time of the class was inconvenient (7 from

the massage and 2 from the control group

did not complete and a further 2 mothers

in the massage group and 1 in the control

group did not have interactions recorded

because their infants were unsettled)

Infants who started and did not com-

plete the study were not significantly differ-

ent demographically from those that com-

pleted

Comment: judged as unclear risk of bias

as the dropouts were not evenly distributed

between the groups

Selective reporting (reporting bias) Low risk All pre-specified outcomes reported.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not possible due to nature of intervention.
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Onozawa 2001 (Continued)

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk The assessment of mother-infant interac-

tion scores was completed by the researcher

who was aware of the infants’ allocation

groups, but 10 dyads were coded by an ex-

perienced independent rater who was blind

to study group and the researcher’s reliabil-

ity ratings were checked against the blinded

coder. Two groups of dimensions did not

meet the reliability standards and these

were eliminated from the study

Oswalt 2007

Methods Design: randomised controlled trial.

Setting: school-based parent training programme for adolescent mothers, USA

Participants Sample sizes: n = 21; intervention n = 9; control n = 16.

Ages: intervention 52.71days (SD 24.18); control 84.00 days (SD 64.67)

Gender: not stated.

Interventions Infants massaged daily for approximately 30 min, by mothers trained in massage daily

for 2 months (medium-term duration of intervention). Also enrolled in parent training.

Mothers were teenagers

Massage provider: mothers.

Outcomes Types of outcome: infant PSI child domain, weight/growth scores requested

Maternal: PSI parent domain, MCQ and BDI, a non-validated physical contact score

also reported

Timing of assessment: after 2 months of intervention.

Notes Funder: unclear - Young Mothers’ program?

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote p 285 “using a random number ta-

ble”.

Allocation concealment (selection bias) Low risk Sealed envelope (further details from trial

investigator).

Incomplete outcome data (attrition bias)

All outcomes

High risk 7/9 intervention; 8/16 control completed.

Data for only 15 of 25 participants was

obtained due to difficulty in tracking par-

ticipants. Analysis based on these 15 com-

pleters
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Oswalt 2007 (Continued)

Selective reporting (reporting bias) Unclear risk All pre-specified outcomes reported, ex-

cept that mothers were asked to complete

a worksheet but no worksheets were com-

pleted and returned

Blinding of participants and personnel

(performance bias)

All outcomes

High risk No details given but unlikely given the na-

ture of the intervention

Blinding of outcome assessment (detection

bias)

All outcomes

High risk Outcomes assessors were not blind to the

allocation (further details from trial inves-

tigator)

Shao 2005

Methods Design: quasi-randomised controlled trial.

Setting: unclear, China.

Participants 210 newborn infants: n = 105 intervention; n = 105 control.

Interventions 15 minutes of massage twice daily over 30 days versus a ’no treatment’ control group

(short duration of intervention)

Massage provider: unclear

Outcomes Weight.

Notes Paper not fully transcribed.

Funder: unclear.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk Quasi-randomised according to sequence

of birth time.

Allocation concealment (selection bias) High risk No apparent attempt to conceal allocation,

no details given

Comment: judged as high risk, no further

details available from trial investigator

Incomplete outcome data (attrition bias)

All outcomes

High risk No dropouts reported. Dropouts or losses

to follow-up not addressed in the study re-

port

Selective reporting (reporting bias) High risk High risk. Unclear which measurements

and how measurements were taken
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Shao 2005 (Continued)

Comment: judged as high risk, no further

details available from trial investigator

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not possible due to nature of intervention.

Blinding of outcome assessment (detection

bias)

All outcomes

High risk No details given.

Comment: judged as high risk, no further

details available from trial investigator

Shi 2002

Methods Design: randomised controlled trial.

Setting: unclear, China.

Participants 80 newborn infants; n = 40 intervention; n = 40 control.

Interventions 15 minutes of massage twice daily over 28 days versus a ’no treatment’ control group

(short duration of intervention)

Massage provider: unclear.

Outcomes Weight and height.

Notes Paper not fully transcribed.

Funder: unclear.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk No details given.

Comment: judged as high risk, no further

details available from trial investigator

Allocation concealment (selection bias) High risk No apparent attempt to conceal allocation,

no details given.

Comment: judged as high risk, no further

details available from trial investigator

Incomplete outcome data (attrition bias)

All outcomes

High risk No dropouts reported. Dropouts or losses

to follow-up not addressed in the study re-

port

Selective reporting (reporting bias) High risk High risk. Unclear how measurements were

taken.

Comment: judged as high risk, no further

details available from trial investigator
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Shi 2002 (Continued)

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not possible due to nature of intervention.

Blinding of outcome assessment (detection

bias)

All outcomes

High risk No details given.

Comment: judged as high risk, no further

details available from trial investigator

Sun 2004

Methods Design: randomised controlled trial.

Setting: unclear, China.

Participants 210 newborn infants: n = 105 intervention; n = 105 control.

Interventions 15 minutes of massage twice daily over 42 days versus a ’no treatment’ control group

(medium-term duration of intervention)

Massage provider: unclear.

Outcomes Weight, bilirubin and sleeping time.

Notes Paper not fully transcribed.

Funder: unclear.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk No details given.

Comment: judged as high risk, no further

details available from trial investigator

Allocation concealment (selection bias) High risk No details given, no apparent attempt to

conceal allocation.

Comment: judged as high risk, no further

details available from trial investigator

Incomplete outcome data (attrition bias)

All outcomes

High risk No dropouts reported. Dropouts or losses

to follow-up not addressed in the study re-

port

Selective reporting (reporting bias) High risk High risk. Unclear how measurements were

taken.

Comment: judged as high risk, no further

details available from trial investigator
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Sun 2004 (Continued)

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not possible due to nature of intervention.

Blinding of outcome assessment (detection

bias)

All outcomes

High risk No details given.

Comment: judged as high risk, no further

details available from trial investigator

Wang 1999

Methods Design: randomised controlled trial.

Setting: unclear, China.

Participants 60 newborn infants: n = 30 intervention; n = 30 control.

Interventions 15 minutes of massage three times daily over 42 days versus a ’no treatment’ control

group (medium-term duration of intervention)

Massage provider: unclear

Outcomes Weight.

Notes Paper not fully transcribed.

Funder: unclear.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk No details given.

Comment: judged as high risk, no further

details available from trial investigator

Allocation concealment (selection bias) High risk No apparent attempt to conceal allocation,

no details given

Comment: judged as high risk, no further

details available from trial investigator

Incomplete outcome data (attrition bias)

All outcomes

High risk No dropouts reported. Dropouts or losses

to follow-up not addressed in the study re-

port

Selective reporting (reporting bias) High risk High risk. Unclear how measurements were

taken.

Comment: judged as high risk, no further

details available from trial investigator
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Wang 1999 (Continued)

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not possible due to nature of intervention.

Blinding of outcome assessment (detection

bias)

All outcomes

High risk No details given.

Comment: judged as high risk, no further

details available from trial investigator

Wang 2001

Methods Design: randomised controlled trial.

Setting: maternity ward then at home (community).

Participants Sample sizes: n = 57; intervention n = 27; control n = 30.

Ages: commenced within 24 hours of birth.

Gender: not stated.

Interventions Duration, dose, type. 15-20 min per day started by trained professionals continued daily

by the mother after discharge for 2 months (medium-term duration of intervention).

30 days follow-up medical staff to check massage technique telephone numbers provided

in case of problem

Control group received no massage (routine care only).

Massage provider: trained professionals then mothers.

Outcomes Types of outcome: 0-3 education development checklist (Capital Institute of Children

0-3 years old checklist), weight

Timing of assessment: 60 days for development checklist, 2 months for weight

Notes Funder: not stated.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk Described as randomly divided, no further

details.

Allocation concealment (selection bias) High risk No apparent attempt to conceal allocation,

no details given

Comment: judged as high risk, no further

details available from trial investigator

Incomplete outcome data (attrition bias)

All outcomes

High risk Results for n = 57 are reported (number

included in study). No dropouts reported.

Dropouts or losses to follow-up not ad-

dressed in the study report
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Wang 2001 (Continued)

Selective reporting (reporting bias) Low risk All outcomes reported.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not possible due to nature of intervention

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Blind outcome assessment (0-3 develop-

ment checklist) stated but unclear who is

blinded and how

White-Traut 2009

Methods Design: quasi-randomised controlled trial. First participant assigned a random number,

followed by alternate allocation of subsequent participants

Setting: maternity hospital, USA.

Participants Sample sizes: n = 40: intervention ATVV n = 16; control n = 10; (tactile only group n =

14)

Ages: intervention 36.32 hours (SD 10.50); control 34.29 hours (SD 7.18)

Gender: intervention 62.5% male; control 30% male.

Interventions Duration, dose, type. Infants were randomly assigned to receive one 15 minute session

of tactile-only, versus auditory, tactile, visual, and vestibular, versus no stimulation 30

minutes before feeding (brief duration of intervention)

Massage provider: researchers.

Outcomes Types of outcome: salivary cortisol (µg/dL) and behavioural state

Timing of assessment: salivary cortisol baseline, immediately post-intervention and 10

min post-intervention

Behavioural state at baseline, mid intervention post-intervention (Thoman 1987).

Notes Funder: the Harris Foundation.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk Quote p. 27 “via random start in a random

numbers table”.

Note from investigator: “We used a ran-

dom start in a random numbers table. The

control group was selected when the next

even number and the experimental group

was selected when the next number was an

odd number.”

Comment: quasi-randomised.
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White-Traut 2009 (Continued)

Allocation concealment (selection bias) Low risk Study investigator describes allocation by

sealed envelopes in a personal communica-

tion

Incomplete outcome data (attrition bias)

All outcomes

Low risk 40/60 contributed to the final salivary cor-

tisol analyses, due to insufficient sample

volumes being collected

Comment: sample size was not evenly dis-

tributed between the groups at different

time points

Behavioural state is only reported for the

same numbers of infants for each group

and time point as were available for cortisol

analysis

Participants for who complete data only

was available were analysed

Selective reporting (reporting bias) Low risk All pre-specified outcomes reported.

Behavioural analysis: no infants were ob-

served in the indeterminate state category

and it was dropped from the analysis.

Comment: we considered that it is unlikely

that this finding could bias the results of

the study

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Comment: unlikely given the nature of the

intervention, risk of bias is likely to be high

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Quote and full details p. 27 “behavioural

state was judged by a research assistant who

was blinded to group assignment”

Study investigator reports “Blinding of par-

ticipants and personnel (performance bias)

mothers were told which group the baby

was assigned to mothers did not observe

the protocol. The person judging state

wore a head set and turned away while

the intervention was conducted. They re-

mained blinded to group assignment be-

cause the intervention was stopped while

they coded behavioral state” (personal com-

munication)
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Xua 2004

Methods Design: randomised controlled trial.

Setting: unclear, China.

Participants 124 newborn infants; n = 61 intervention; n = 63 control.

Interventions 15 - 20 minutes of massage twice daily over three months versus a ’no treatment’ control

group (medium-term duration of intervention)

Massage provider: unclear.

Outcomes Duration of sleep; frequency of night wakes and crying; length of crying; length of time

for normal sleeping pattern

Notes Paper not fully transcribed.

Also present results for six-month follow-up.

Funder: unclear.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk No details given.

Comment: judged as high risk, no further

details available from trial investigator

Allocation concealment (selection bias) High risk No apparent attempt to conceal allocation,

no details given

Comment: judged as high risk, no further

details available from trial investigator

Incomplete outcome data (attrition bias)

All outcomes

High risk No dropouts reported. Dropouts or losses

to follow-up not addressed in the study re-

port

Selective reporting (reporting bias) High risk Duration of sleep, frequency of night wakes

and crying (length of crying) were prespec-

ified outcomes

The paper also included the incidence of

sleep disturbances and length of time re-

quired to develop a normal sleeping pattern

but the significance of these results was not

explored in the paper

Comment: judged as high risk, no further

details available from trial investigator

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not possible due to nature of intervention.
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Xua 2004 (Continued)

Blinding of outcome assessment (detection

bias)

All outcomes

High risk No details given.

Comment: judged as high risk, no further

details available from trial investigator

Ye 2004

Methods Design: randomised controlled trial.

Setting: unclear, China.

Participants 100 newborn infants: n = 50 intervention; n = 50 control.

Interventions 10 - 15 minutes of massage twice daily over 42 days versus a ’no treatment’ control group

(medium-term duration of intervention)

Massage provider: unclear.

Outcomes Weight.

Notes Paper not fully transcribed.

Funder: unclear.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk No details given.

Comment: judged as high risk, no further

details available from trial investigator

Allocation concealment (selection bias) High risk No apparent attempt to conceal allocation,

no details given

Comment: judged as high risk, no further

details available from trial investigator

Incomplete outcome data (attrition bias)

All outcomes

High risk No dropouts reported. Dropouts or losses

to follow-up not addressed in the study re-

port

Selective reporting (reporting bias) High risk Measurement methods unclear.

Comment: judged as high risk, no further

details available from trial investigator

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not possible due to nature of intervention.

Blinding of outcome assessment (detection

bias)

Low risk Assessors were blinded.
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Ye 2004 (Continued)

All outcomes

Zhai 2001

Methods Design: quasi-randomised controlled trial.

Setting: unclear, China.

Participants 100 newborn infants: n = 50 intervention; n = 50 control.

Interventions 15 minutes of massage three times daily over 30 days versus a ’no treatment’ control

group (short duration of intervention)

Massage provider: unclear.

Outcomes Weight, height and head circumference, means of change scores only, no SD

Notes Paper not fully transcribed.

Funder: unclear.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk Quasi-randomised according to sequence

of admission number: even numbers as-

signed to massage group. Odd numbers as-

signed to control group

Allocation concealment (selection bias) High risk No apparent attempt to conceal allocation,

no details given

Comment: judged as high risk, no further

details available from trial investigator

Incomplete outcome data (attrition bias)

All outcomes

High risk No dropouts reported. Dropouts or losses

to follow-up not addressed in the study re-

port

Selective reporting (reporting bias) Unclear risk All pre-specified physical growth outcomes

are apparently reported, but milk intake

was also reported

Comment: we judged this as unclear as it is

not clear if reporting of additional outcome

measures could bias the study results

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not possible due to nature of intervention.
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Zhai 2001 (Continued)

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Outcome assessors blinded.

Zhu 2010

Methods Design: quasi-randomised controlled trial (assigned to treatment or control on basis of

odd and even days of birth)

Setting: community (initiated in hospital). China.

Participants Sample sizes: n = 115; intervention n = 55; control n = 60.

Ages: neonates, not otherwise specified.

Gender: intervention 45% male; control 45% male.

Interventions 15-20 min per session, 2-3 times a day for 3 months (medium-term duration of inter-

vention). Care as usual in control group

Massage provider: parents.

Outcomes Types of outcome: 1 month after birth neonatal behavioral neurological assessment score

(NBNA); at 3 months, using adapted China Institute of Psychology and Child Develop-

ment Center scales mental development index (MDI), psychomotor development index

( PDI) and head circumference measurements

Timing of assessment: 1 month and 3 months.

Notes Funder: unclear (not stated).

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk Quasi-randomised by odd and even date of

birth

Allocation concealment (selection bias) High risk No apparent attempt to conceal allocation,

no details given

Comment: judged as high risk, no further

details available from trial investigator

Incomplete outcome data (attrition bias)

All outcomes

High risk No dropouts reported. Dropouts or losses

to follow-up not addressed in the study re-

port

Selective reporting (reporting bias) Low risk All pre-specified outcomes are apparently

reported.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not possible due to nature of intervention
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Zhu 2010 (Continued)

Blinding of outcome assessment (detection

bias)

All outcomes

High risk No details given.

Comment: judged as high risk, no further

details available from trial investigator

ATVV = auditory, tactile, visual, vestibular

BDI = Beck Depression Inventory

EPDS = Edinburgh Postnatal Depression Scale

Hb = haemoglobin

MCQ = Maternal Confidence Questionnaire

SD = standard deviation

SSAI = Spielberger State Anxiety Index

URTI = upper respiratory infection

Duration of intervention

Brief = a single session

Short = intervention took place for up to 4 weeks

Medium-term = intervention took place for at least 4 weeks and up to 12 weeks

Long = intervention took place for at least 12 weeks and up to 26 weeks

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Clarke 2000 Trial was not randomised

Cullen 2000 Infants participating in the study were aged between 3 and 14 months (mean 7.1 SD = 3.4)- outside of the

stated aged range for this review

Darmstadt 2002a Large survey

Fernandez 1998 Spanish study of paediatric massage - not a RCT

Field 2000b Study intervention aimed at mothers rather than infants - consisted of free day care for the infants and

a rehab program (social, educational, and vocational) plus several mood induction interventions for the

mothers, including relaxation, massage therapy, and mother-infant interaction coaching

Field 2004 Study compared infants who either received light pressure or moderate pressure massage. There was no

control group

Fogaça 2005 Not randomised, no control group.

Huhtala 2000 Study compared infant massage and crib vibrator interventions. There was no control group

Im 2007 RCT of Yakson massage versus non-nutritive sucking , versus control. Excluded as this is a study of pain

relief in infants (pain due to heel stick test)
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(Continued)

Ineson 1995 This was a review article of literature, not a RCT

Jing L 2007 RCT, massage and use of educational toy, control group received no intervention. Infants under 6 months

of age. Growth, physical and mental development indices reported. Excluded due to multimodal nature of

intervention

Jump 2006 RCT of orphaned infants in Ecuador. Randomly assigned to intervention or control. Outcome was number

of days of illness. Excluded as children too old, mean 10.6 month in experimental, 10.4 months in control

group

Lee 2006 Not an RCT (non equivalent control group pretest-post test design)

Li 2002 Non randomised. Employed ’convenient sampling’ method that is, mothers who volunteered were in the

massage group the control group were mother who did not carry out massage. (Further information from

trial investigator)

Oswalt 2009 Dissertation, RCT, massage and control group, outcomes included maternal outcomes of stress, depression

and confidence. Excluded as participant group was HIV infected mothers

Pardew 1996 This dissertation investigated the effects of infant massage on interactions between high risk infants and

their care givers

Park 2006 RCT, control group (no massage) versus Yakson massage. Excluded as this is a study of pain relief in infants

(pain due to heel stick test)

Peláez-Nogueras 1996 Measured infant affect during the ’still-face’ procedure only

Peláez-Nogueras 1997 This study was a test procedure for measuring eye contact when infants were touched or not touched

Peláez-Nogueras1997b This study compares stroking with tickling and poking on infant eye contact

Scafidi 1996 Sample comprised HIV-exposed infants with a lower gestational age and birthweight than normal

Serrano 2010 Not an RCT (age matched control group who did not receive massage)

Stack 1990 Measured tactile stimulation during the still face procedure only

Yilmaz 2009 Not an RCT, cross matched control group.

Zhu 2000 Randomised ’randomly selected’, normal and sick term and preterm neonates, compares different types of

massage, does not include a no treatment control group

Zhu 2002 Randomised experimental animal study.

RCT: randomised controlled trial

SD: standard deviation
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D A T A A N D A N A L Y S E S

Comparison 1. Infant massage versus control - physical development

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Weight 18 Mean Difference (IV, Random, 95% CI) Subtotals only

1.1 Post-intervention 18 2271 Mean Difference (IV, Random, 95% CI) -965.25 [-1360.52, -

569.98]

1.2 Post-intervention Western

studies

2 81 Mean Difference (IV, Random, 95% CI) -127.10 [-575.14,

320.93]

1.3 Post-intervention

sensitivity analysis for Kim

2003

17 2213 Mean Difference (IV, Random, 95% CI) -975.96 [-1390.63, -

561.30]

1.4 Post-intervention

sensitivity analysis risk of bias

3 405 Mean Difference (IV, Random, 95% CI) -203.55 [-443.37,

36.26]

1.5 Follow-up 6 to 8 months 3 202 Mean Difference (IV, Random, 95% CI) -758.29 [-1364.67, -

151.90]

1.6 Follow-up 6 months

sensitivity analysis for Kim

2003

2 157 Mean Difference (IV, Random, 95% CI) -455.07 [-823.80, -

86.33]

2 Weight: subgroup analyses

(duration of intervention)

18 Mean Difference (IV, Random, 95% CI) Subtotals only

2.1 Post-intervention

subgroup short term

5 443 Mean Difference (IV, Random, 95% CI) -374.07 [-654.84, -

93.31]

2.2 Post-intervention

subgroup medium term

12 1648 Mean Difference (IV, Random, 95% CI) -1259.19 [-1807.80,

-710.58]

2.3 Post-intervention

subgroup long term

1 180 Mean Difference (IV, Random, 95% CI) -500.00 [-811.25, -

188.75]

3 Length 11 Mean Difference (IV, Random, 95% CI) Subtotals only

3.1 Post-intervention 11 1683 Mean Difference (IV, Random, 95% CI) -1.30 [-1.60, 1.00]

3.2 Post-intervention

sensitivity analysis risk of bias

3 405 Mean Difference (IV, Random, 95% CI) -0.65 [-1.20, -0.11]

3.3 Follow-up 6 months 2 161 Mean Difference (IV, Random, 95% CI) -1.98 [-4.69, 0.72]

4 Length: subgroup analyses

(duration of intervention)

11 Mean Difference (IV, Random, 95% CI) Subtotals only

4.1 Post-intervention

subgroup short duration

5 443 Mean Difference (IV, Random, 95% CI) -1.00 [-1.54, -0.47]

4.2 Post-intervention

subgroup medium-term

duration

5 1060 Mean Difference (IV, Random, 95% CI) -1.51 [-1.76, -1.27]

4.3 Post-intervention

subgroup long duration

1 180 Mean Difference (IV, Random, 95% CI) -1.13 [-1.88, -0.38]

5 Head circumference 10 Mean Difference (IV, Random, 95% CI) Subtotals only

5.1 Post-intervention 9 1423 Mean Difference (IV, Random, 95% CI) -0.81 [-1.18, -0.45]
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5.2 Post-intervention

sensitivity analysis risk of bias

2 225 Mean Difference (IV, Random, 95% CI) -0.07 [-0.27, 0.12]

5.3 Follow-up 6 months 2 160 Mean Difference (IV, Random, 95% CI) -2.19 [-3.88, -0.49]

6 Head circumference: subgroup

analyses (duration of

intervention)

9 Mean Difference (IV, Random, 95% CI) Subtotals only

6.1 Post-intervention

subgroup short

4 363 Mean Difference (IV, Random, 95% CI) -0.70 [-1.45, 0.05]

6.2 Post-intervention

subgroup medium-term

5 1060 Mean Difference (IV, Random, 95% CI) -0.90 [-1.16, -0.64]

7 Mid arm circumference 2 Mean Difference (IV, Random, 95% CI) Subtotals only

7.1 Post-intervention 2 225 Mean Difference (IV, Random, 95% CI) -0.47 [-0.80, -0.13]

8 Mid leg/thigh circumference 2 Mean Difference (IV, Random, 95% CI) Subtotals only

8.1 Post-intervention 2 225 Mean Difference (IV, Random, 95% CI) -0.31 [-0.49, -0.13]

9 Abdominal circumference 1 100 Mean Difference (IV, Random, 95% CI) -0.75 [-1.09, -0.41]

9.1 Post-intervention 1 100 Mean Difference (IV, Random, 95% CI) -0.75 [-1.09, -0.41]

10 Chest circumference 1 100 Mean Difference (IV, Random, 95% CI) -0.88 [-1.22, -0.54]

10.1 Post-intervention 1 100 Mean Difference (IV, Random, 95% CI) -0.88 [-1.22, -0.54]

11 Hormones: cortisol 2 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

11.1 Salivary cortisol

immediately post-intervention

1 19 Std. Mean Difference (IV, Random, 95% CI) 0.46 [-0.45, 1.38]

11.2 Salivary cortisol - 10 to

20 min post-intervention

2 54 Std. Mean Difference (IV, Random, 95% CI) -0.24 [-0.77, 0.30]

11.3 Urinary cortisol - day 12

of intervention

1 40 Std. Mean Difference (IV, Random, 95% CI) -0.80 [-1.45, -0.15]

12 Hormones: norepinephrine 1 Mean Difference (IV, Random, 95% CI) Subtotals only

12.1 Post-intervention 1 40 Mean Difference (IV, Random, 95% CI) -60.3 [-111.88, -8.

72]

13 Hormones: epinephrine 1 Mean Difference (IV, Random, 95% CI) Subtotals only

13.1 Post-intervention 1 40 Mean Difference (IV, Random, 95% CI) -13.00 [-20.08, -5.

92]

14 Hormones: serotonin 1 Mean Difference (IV, Random, 95% CI) Subtotals only

14.1 Post-intervention 1 40 Mean Difference (IV, Random, 95% CI) -295.5 [-705.25,

114.25]

15 Hormones:

6-sulphatoxymelatonin

secretion

1 Mean Difference (IV, Random, 95% CI) Subtotals only

16 Biochemical markers: Bilirubin

(7 days PN)

2 410 Mean Difference (IV, Random, 95% CI) -38.11 [-50.61, -25.

61]

17 Crying or fussing time 4 Mean Difference (IV, Random, 95% CI) Subtotals only

17.1 Post-intervention 4 341 Mean Difference (IV, Random, 95% CI) -0.36 [-0.52, -0.19]

17.2 Follow-up 3 months 1 124 Mean Difference (IV, Random, 95% CI) -0.21 [-0.40, -0.02]

17.3 Follow-up 6 months 1 124 Mean Difference (IV, Random, 95% CI) -0.15 [-0.29, -0.01]

18 Crying frequency (times) 1 Mean Difference (IV, Random, 95% CI) Subtotals only

18.1 Post-intervention 1 124 Mean Difference (IV, Random, 95% CI) -0.34 [-0.56, -0.12]

18.2 Follow-up 3 months 1 126 Mean Difference (IV, Random, 95% CI) -0.19 [-0.36, -0.02]

18.3 Follow-up 6 months 1 124 Mean Difference (IV, Random, 95% CI) -0.18 [-0.35, -0.01]

19 Sleep/wake behaviours

(Thoman)

1 Mean Difference (IV, Random, 95% CI) Subtotals only

19.1 Quiet sleep 1 40 Mean Difference (IV, Random, 95% CI) -6.30 [-20.16, 7.56]

19.2 Active sleep 1 40 Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
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19.3 Inactive alert 1 40 Mean Difference (IV, Random, 95% CI) -12.70 [-19.38, -6.

02]

19.4 Crying 1 40 Mean Difference (IV, Random, 95% CI) -8.2 [-12.24, -4.16]

19.5 Drowsy 1 40 Mean Difference (IV, Random, 95% CI) 2.0 [-0.19, 4.19]

19.6 Active awake 1 40 Mean Difference (IV, Random, 95% CI) -15.00 [-22.29, -7.

71]

19.7 REM sleep 1 40 Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

19.8 Movement 1 40 Mean Difference (IV, Random, 95% CI) -12.60 [-27.59, 2.

39]

20 Behavioural state immediately

post-intervention (Thoman)

1 Risk Ratio (M-H, Random, 95% CI) Subtotals only

20.1 Asleep 1 26 Risk Ratio (M-H, Random, 95% CI) 1.04 [0.55, 1.96]

20.2 Awake 1 26 Risk Ratio (M-H, Random, 95% CI) 0.78 [0.27, 2.23]

20.3 Crying 1 26 Risk Ratio (M-H, Random, 95% CI) 1.94 [0.09, 43.50]

21 Sleep duration over 24hr period 4 Mean Difference (IV, Random, 95% CI) Subtotals only

21.1 Post-intervention 4 634 Mean Difference (IV, Random, 95% CI) -0.91 [-1.51, -0.30]

21.2 Sleep follow-up 3

months

1 124 Mean Difference (IV, Random, 95% CI) -1.30 [-1.81, -0.79]

21.3 Sleep follow-up 6

months

1 124 Mean Difference (IV, Random, 95% CI) -0.08 [-0.64, 0.48]

22 Mean increase in 24h sleep 2 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

22.1 Post-intervention 2 225 Std. Mean Difference (IV, Random, 95% CI) -1.47 [-4.43, 1.49]

23 Mean increase in duration of

night sleep

2 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

23.1 Post-intervention 2 225 Std. Mean Difference (IV, Random, 95% CI) -1.28 [-3.66, 1.10]

24 Mean increase in duration of

day sleep

1 Mean Difference (IV, Random, 95% CI) Subtotals only

24.1 Post-intervention 1 125 Mean Difference (IV, Random, 95% CI) 0.10 [-0.21, 0.41]

25 Mean increase in duration

of first morning sleep after

massage

1 Mean Difference (IV, Random, 95% CI) Subtotals only

25.1 Post-intervention 1 125 Mean Difference (IV, Random, 95% CI) -1.52 [-1.69, -1.35]

26 Sleep (total hours per night) 1 100 Mean Difference (IV, Random, 95% CI) -0.70 [1.00, -0.40]

26.1 Post-intervention 1 100 Mean Difference (IV, Random, 95% CI) -0.70 [1.00, -0.40]

27 Number of naps (total number

of naps)

1 Mean Difference (IV, Random, 95% CI) Subtotals only

28 Number of naps in day 1 Mean Difference (IV, Random, 95% CI) Subtotals only

29 Number of naps at night 1 Mean Difference (IV, Random, 95% CI) Subtotals only

30 Night Wake Frequency (times) 1 Mean Difference (IV, Random, 95% CI) Subtotals only

30.1 Post-intervention 1 124 Mean Difference (IV, Random, 95% CI) -0.48 [-0.81, -0.15]

30.2 Follow-up 3 months 1 124 Mean Difference (IV, Random, 95% CI) -0.38 [-0.63, -0.13]

30.3 Follow-up 6 months 1 124 Mean Difference (IV, Random, 95% CI) -0.35 [-0.56, -0.14]

31 Night wake duration 1 Mean Difference (IV, Random, 95% CI) Subtotals only

31.1 Post-intervention 1 124 Mean Difference (IV, Random, 95% CI) -0.27 [-0.51, -0.03]

31.2 Follow-up 3 months 1 124 Mean Difference (IV, Random, 95% CI) -0.18 [-0.31, -0.05]

31.3 Follow-up 6 months 1 124 Mean Difference (IV, Random, 95% CI) -0.26 [-0.50, -0.02]

32 Blood flow (post intervention) 1 Mean Difference (IV, Random, 95% CI) Subtotals only

32.1 Blood flow (cm/s)

post-intervention

1 125 Mean Difference (IV, Random, 95% CI) -0.54 [-1.03, -0.05]

32.2 Blood velocity (cm/s)

post-intervention

1 125 Mean Difference (IV, Random, 95% CI) -0.98 [-6.65, 4.69]
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32.3 Vessel diameter (cm)

post-intervention

1 125 Mean Difference (IV, Random, 95% CI) 0.02 [0.01, 0.03]

33 Formula intake 1 Mean Difference (IV, Random, 95% CI) Subtotals only

33.1 Post-intervention (US fl

oz converted to ml)

1 40 Mean Difference (IV, Random, 95% CI) 70.97 [6.16, 135.78]

34 Illness 2 Risk Ratio (M-H, Random, 95% CI) Subtotals only

34.1 URTI (post intervention) 2 310 Risk Ratio (M-H, Random, 95% CI) 1.19 [0.86, 1.65]

34.2 Anaemia (post

intervention)

2 310 Risk Ratio (M-H, Random, 95% CI) 1.49 [0.79, 2.82]

34.3 Diarrhoea (post

intervention)

2 310 Risk Ratio (M-H, Random, 95% CI) 0.39 [0.20, 0.76]

35 Illness and clinic visits 1 Mean Difference (IV, Random, 95% CI) Subtotals only

35.1 Illness follow-up 6

months

1 45 Mean Difference (IV, Random, 95% CI) -8.82 [-10.62, -7.02]

35.2 Clinic visits follow-up 6

months

1 45 Mean Difference (IV, Random, 95% CI) -5.98 [-7.07, -4.89]

Comparison 2. Infant massage versus control - mental health and development

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Infant temperament

meta-analyses

3 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

1.1 Activity

(post-intervention)

3 121 Std. Mean Difference (IV, Random, 95% CI) 0.39 [-0.34, 1.13]

1.2 Persistence

(post-intervention)

2 81 Std. Mean Difference (IV, Random, 95% CI) 0.24 [-0.20, 0.67]

1.3 Soothability

(post-intervention)

2 80 Std. Mean Difference (IV, Random, 95% CI) -0.30 [-0.94, 0.35]

2 Infant temperament (CCTI)

post intervention

1 Mean Difference (IV, Random, 95% CI) Subtotals only

2.1 Activity 1 40 Mean Difference (IV, Random, 95% CI) -1.60 [-4.41, 1.21]

2.2 Soothability 1 40 Mean Difference (IV, Random, 95% CI) -2.90 [-5.71, -0.09]

2.3 Emotionality 1 40 Mean Difference (IV, Random, 95% CI) -0.80 [-3.61, 2.01]

2.4 Sociability 1 40 Mean Difference (IV, Random, 95% CI) -1.5 [-3.98, 0.98]

2.5 Persistence 1 40 Mean Difference (IV, Random, 95% CI) 0.10 [-2.38, 2.58]

2.6 Food adaptation 1 40 Mean Difference (IV, Random, 95% CI) 0.5 [-1.98, 2.98]

3 Infant temperament (Infant

behaviour questionnaire (IBQ)

post intervention)

1 Mean Difference (IV, Random, 95% CI) Subtotals only

3.1 Activity 1 40 Mean Difference (IV, Random, 95% CI) 0.56 [0.08, 1.04]

3.2 Soothability 1 40 Mean Difference (IV, Random, 95% CI) 0.03 [-0.59, 0.65]

3.3 Duration of orienting 1 40 Mean Difference (IV, Random, 95% CI) 0.0 [-0.82, 0.82]

3.4 Distress to limitations 1 40 Mean Difference (IV, Random, 95% CI) -0.08 [-0.49, 0.33]

3.5 Fear 1 40 Mean Difference (IV, Random, 95% CI) -0.06 [-0.63, 0.51]

3.6 Amount of smiling 1 40 Mean Difference (IV, Random, 95% CI) 0.30 [-0.14, 0.74]
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4 Infant temperament

questionnaire (revised RITQ

(Carey)) post-intervention 4

months

1 Mean Difference (IV, Random, 95% CI) Subtotals only

4.1 Activity 1 41 Mean Difference (IV, Random, 95% CI) 0.41 [0.11, 0.71]

4.2 Rhythmicity 1 41 Mean Difference (IV, Random, 95% CI) -0.19 [-0.63, 0.25]

4.3 Approach 1 41 Mean Difference (IV, Random, 95% CI) 0.17 [-0.18, 0.52]

4.4 Adaptability 1 41 Mean Difference (IV, Random, 95% CI) 0.10 [-0.30, 0.50]

4.5 Intensity 1 41 Mean Difference (IV, Random, 95% CI) 0.19 [-0.28, 0.66]

4.6 Mood 1 41 Mean Difference (IV, Random, 95% CI) 0.31 [-0.14, 0.76]

4.7 Persistence 1 41 Mean Difference (IV, Random, 95% CI) 0.33 [-0.11, 0.77]

4.8 Distractibility 1 41 Mean Difference (IV, Random, 95% CI) 0.28 [-0.18, 0.74]

4.9 Threshold 1 41 Mean Difference (IV, Random, 95% CI) 0.11 [-0.43, 0.65]

5 Infant temperament

questionnaire (revised RITQ

(Carey)) follow-up 8 months

1 369 Mean Difference (IV, Random, 95% CI) 0.66 [0.48, 0.84]

5.1 Activity 1 41 Mean Difference (IV, Random, 95% CI) 0.25 [-0.33, 0.83]

5.2 Rhythmicity 1 41 Mean Difference (IV, Random, 95% CI) 0.80 [0.12, 1.48]

5.3 Approach 1 41 Mean Difference (IV, Random, 95% CI) 0.88 [0.25, 1.51]

5.4 Adaptability 1 41 Mean Difference (IV, Random, 95% CI) 0.69 [0.01, 1.37]

5.5 Intensity 1 41 Mean Difference (IV, Random, 95% CI) 0.39 [0.02, 0.76]

5.6 Mood 1 41 Mean Difference (IV, Random, 95% CI) 1.08 [0.65, 1.51]

5.7 Persistence 1 41 Mean Difference (IV, Random, 95% CI) 0.65 [-0.03, 1.33]

5.8 Distractibility 1 41 Mean Difference (IV, Random, 95% CI) 0.72 [0.32, 1.12]

5.9 Threshold 1 41 Mean Difference (IV, Random, 95% CI) 0.48 [-0.27, 1.23]

6 Infant Care Questionnaire

post-intervention

1 Mean Difference (IV, Random, 95% CI) Subtotals only

6.1 ICQ fussy/difficult 1 59 Mean Difference (IV, Random, 95% CI) 1.37 [-2.53, 5.27]

6.2 ICQ unadaptable 1 59 Mean Difference (IV, Random, 95% CI) -0.19 [-1.51, 1.13]

6.3 ICQ dull 1 59 Mean Difference (IV, Random, 95% CI) -1.08 [-2.60, 0.44]

6.4 ICQ unpredictable 1 59 Mean Difference (IV, Random, 95% CI) 0.61 [-1.78, 3.00]

7 Infant Care Questionnaire

follow-up 1 year

1 Mean Difference (IV, Random, 95% CI) Subtotals only

7.1 ICQ fussy/difficult 1 50 Mean Difference (IV, Random, 95% CI) 1.05 [-2.43, 4.53]

7.2 ICQ unadaptable 1 50 Mean Difference (IV, Random, 95% CI) -0.39 [-1.63, 0.85]

7.3 ICQ dull 1 50 Mean Difference (IV, Random, 95% CI) 0.35 [-1.54, 2.24]

7.4 ICQ unpredictable 1 50 Mean Difference (IV, Random, 95% CI) 1.89 [-0.55, 4.33]

8 Infant attachment (Q set) 1 Mean Difference (IV, Random, 95% CI) Subtotals only

8.1 Follow-up 1 year 1 39 Mean Difference (IV, Random, 95% CI) -0.06 [-0.17, 0.05]

9 Child behaviour (HOME) 1 Mean Difference (IV, Random, 95% CI) Subtotals only

9.1 Follow-up (24 months) 1 25 Mean Difference (IV, Random, 95% CI) 0.34 [-1.92, 2.60]

10 Eyberg Child Behaviour

Inventory (ECBI) - Intensity

domain

1 Mean Difference (IV, Random, 95% CI) Subtotals only

10.1 Follow-up 24 months 1 25 Mean Difference (IV, Random, 95% CI) 4.95 [-9.94, 19.84]

11 Eyberg Child Behaviour

Inventory (ECBI) - Problem

domain

1 25 Mean Difference (IV, Random, 95% CI) -0.19 [-3.26, 2.88]

11.1 Follow-up 24 months 1 25 Mean Difference (IV, Random, 95% CI) -0.19 [-3.26, 2.88]

12 Mother and child interaction

meta-analysis - Total NCATS

and Murray Global

4 Std. Mean Difference (IV, Random, 95% CI) Subtotals only
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12.1 Post-intervention 3 131 Std. Mean Difference (IV, Random, 95% CI) -0.26 [-1.01, 0.48]

12.2 Follow-up 12 and 24

months

2 65 Std. Mean Difference (IV, Random, 95% CI) -0.20 [-0.69, 0.29]

13 Nursing Child Feeding

Assessment Scale (NCAFS) -

Total

1 Mean Difference (IV, Random, 95% CI) Subtotals only

13.1 Post-intervention (16

weeks)

1 47 Mean Difference (IV, Random, 95% CI) -2.10 [-6.16, 1.96]

14 Nursing Child Assessment

Teaching Scale (NCATS) -

Mother

1 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

14.1 Follow-up 24 months 1 25 Std. Mean Difference (IV, Random, 95% CI) -0.18 [-0.96, 0.61]

15 Nursing Child Assessment

Teaching Scale (NCATS) -

Child

1 25 Std. Mean Difference (IV, Random, 95% CI) 0.35 [-0.44, 1.14]

15.1 Follow-up 24 months 1 25 Std. Mean Difference (IV, Random, 95% CI) 0.35 [-0.44, 1.14]

16 Maternal sensitivity - warm to

cold (Murray)

2 Mean Difference (IV, Random, 95% CI) Subtotals only

16.1 Post-intervention 2 84 Mean Difference (IV, Random, 95% CI) -0.34 [-1.07, 0.40]

16.2 Follow-up 1 year 1 40 Mean Difference (IV, Random, 95% CI) -0.84 [-1.07, -0.61]

17 Maternal sensitivity -

non-intrusive to intrusive

(Murray)

2 Mean Difference (IV, Random, 95% CI) Subtotals only

17.1 Post-intervention 2 84 Mean Difference (IV, Random, 95% CI) -0.10 [-0.85, 0.66]

17.2 Follow-up 1 year 1 40 Mean Difference (IV, Random, 95% CI) -0.01 [-0.30, 0.28]

18 Maternal sensitivity -

remoteness (Murray)

1 Mean Difference (IV, Random, 95% CI) Subtotals only

18.1 Post-intervention 1 40 Mean Difference (IV, Random, 95% CI) 0.08 [-0.32, 0.48]

18.2 Follow-up 1 62 Mean Difference (IV, Random, 95% CI) -0.14 [-0.40, 0.12]

19 Infant interactions - infant

performance - attentive to non

attentive (Murray)

2 Mean Difference (IV, Random, 95% CI) Subtotals only

19.1 Post-intervention 2 84 Mean Difference (IV, Random, 95% CI) -0.47 [-1.47, 0.52]

19.2 Follow-up 1 year 1 40 Mean Difference (IV, Random, 95% CI) 0.18 [-0.18, 0.54]

20 Infant interactions - lively to

inert (Murray)

2 Mean Difference (IV, Random, 95% CI) Subtotals only

20.1 Post-intervention 2 84 Mean Difference (IV, Random, 95% CI) -0.46 [-1.45, 0.53]

20.2 Follow-up 1 year 1 40 Mean Difference (IV, Random, 95% CI) -0.11 [-0.31, 0.09]

21 Infant interactions - happy to

distressed (Murray)

2 Mean Difference (IV, Random, 95% CI) Subtotals only

21.1 Post intervention 2 84 Mean Difference (IV, Random, 95% CI) -0.35 [-1.29, 0.59]

21.2 Follow-up 1 year 1 40 Mean Difference (IV, Random, 95% CI) -0.02 [-0.26, 0.22]

22 Parenting stress (PSI Abidin)

child characteristics subscale

2 Mean Difference (IV, Random, 95% CI) Subtotals only

22.1 Post-intervention 2 55 Mean Difference (IV, Random, 95% CI) -10.85 [-53.86, 32.

16]

23 Psychomotor Development

Indices (PDI) meta-analysis

post-intervention

4 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

23.1 Post-intervention 4 466 Std. Mean Difference (IV, Random, 95% CI) -0.35 [-0.54, -0.15]
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23.2 Post-intervention

sensitivity analysis Western

studies

1 41 Std. Mean Difference (IV, Random, 95% CI) 0.00 [-0.61, 0.62]

24 Bayley Psychomotor

Development Index (PDI)

follow-up

1 Mean Difference (IV, Random, 95% CI) Subtotals only

24.1 Follow-up 8 months 1 41 Mean Difference (IV, Random, 95% CI) -0.78 [-11.89, 10.

33]

24.2 Follow-up 24 months 1 41 Mean Difference (IV, Random, 95% CI) -7.52 [-16.53, 1.49]

25 Mental Development

Indices (MDI) meta-analysis

post-intervention

4 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

25.1 Post-intervention 4 466 Std. Mean Difference (IV, Random, 95% CI) -0.27 [-0.64, 0.11]

25.2 Post-intervention

sensitivity analysis Western

studies

1 41 Std. Mean Difference (IV, Random, 95% CI) 0.38 [-0.23, 1.00]

26 Bayley Mental Development

Index (MDI) follow-up

1 Mean Difference (IV, Random, 95% CI) Subtotals only

26.1 Follow-up 8 months 1 41 Mean Difference (IV, Random, 95% CI) 22.85 [4.26, 41.44]

26.2 Follow-up 24 months 1 41 Mean Difference (IV, Random, 95% CI) -8.59 [-18.80, 1.62]

27 Gessel/Capital meta-analysis

(post intervention)

2 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

27.1 Gross motor 2 237 Std. Mean Difference (IV, Random, 95% CI) -0.44 [-0.70, -0.18]

27.2 Fine motor 2 237 Std. Mean Difference (IV, Random, 95% CI) -0.61 [-0.87, -0.35]

27.3 Language 2 237 Std. Mean Difference (IV, Random, 95% CI) -0.82 [-1.67, 0.03]

27.4 Personal-social behaviour 2 237 Std. Mean Difference (IV, Random, 95% CI) -0.90 [-1.61, -0.18]

28 Gessel Developmental

Quotient (post intervention)

1 Mean Difference (IV, Random, 95% CI) Subtotals only

28.1 Adaptive behaviour 1 180 Mean Difference (IV, Random, 95% CI) -7.07 [-9.75, -4.39]

28.2 Gross motor 1 180 Mean Difference (IV, Random, 95% CI) -3.97 [-6.99, -0.95]

28.3 Fine motor 1 180 Mean Difference (IV, Random, 95% CI) -6.89 [-10.18, -3.60]

28.4 Language 1 180 Mean Difference (IV, Random, 95% CI) -4.15 [-7.03, -1.27]

28.5 Personal-social behaviour 1 180 Mean Difference (IV, Random, 95% CI) -6.41 [-9.65, -3.17]

29 Capital institute Mental

Checklist (post intervention)

1 Mean Difference (IV, Random, 95% CI) Subtotals only

29.1 Gross motor 1 57 Mean Difference (IV, Random, 95% CI) -0.24 [-0.44, -0.05]

29.2 Fine motor 1 57 Mean Difference (IV, Random, 95% CI) -0.28 [-0.51, -0.05]

29.3 Cognitive 1 57 Mean Difference (IV, Random, 95% CI) -0.54 [-0.92, -0.15]

29.4 Language 1 57 Mean Difference (IV, Random, 95% CI) -0.7 [-0.99, -0.41]

29.5 Social behaviour 1 57 Mean Difference (IV, Random, 95% CI) -0.70 [-0.97, -0.42]

29.6 IQ 1 57 Mean Difference (IV, Random, 95% CI) -27.18 [-33.13, -21.

23]

30 Gessel Developmental

Quotient (follow-up 6 months)

1 Mean Difference (IV, Random, 95% CI) Subtotals only

30.1 Adaptive behaviour 1 116 Mean Difference (IV, Random, 95% CI) -5.79 [-9.64, -1.94]

30.2 Gross motor 1 116 Mean Difference (IV, Random, 95% CI) -2.85 [-8.18, 2.48]

30.3 Fine motor 1 116 Mean Difference (IV, Random, 95% CI) -8.12 [-11.67, -4.57]

30.4 Language 1 116 Mean Difference (IV, Random, 95% CI) -7.90 [-11.70, -4.10]

30.5 Personal-social behaviour 1 116 Mean Difference (IV, Random, 95% CI) -6.19 [-9.83, -2.55]

31 Attachment patterns (strange

situation procedure)

1 Risk Ratio (M-H, Random, 95% CI) Subtotals only

31.1 Secure (1 year follow-up) 1 39 Risk Ratio (M-H, Random, 95% CI) 0.82 [0.50, 1.34]
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31.2 Avoidant (1 year

follow-up)

1 39 Risk Ratio (M-H, Random, 95% CI) 1.39 [0.14, 14.07]

31.3 Resistant (1 year

follow-up)

1 39 Risk Ratio (M-H, Random, 95% CI) 3.48 [0.45, 27.02]

31.4 Disorganised (1 year

follow-up)

1 39 Risk Ratio (M-H, Random, 95% CI) 0.70 [0.16, 3.02]

32 Distractibility (toy) follow-up 1

year

1 Risk Ratio (M-H, Random, 95% CI) Subtotals only

32.1 Mean looks greater than

14 secs

1 32 Risk Ratio (M-H, Random, 95% CI) 2.65 [0.31, 22.82]

32.2 Mean looks less than 14

secs

1 32 Risk Ratio (M-H, Random, 95% CI) 0.88 [0.68, 1.14]

32.3 Max looks greater than

14 secs

1 32 Risk Ratio (M-H, Random, 95% CI) 0.96 [0.66, 1.38]

32.4 Max looks less than 14

secs

1 32 Risk Ratio (M-H, Random, 95% CI) 1.76 [0.37, 8.31]

33 Habituation 1 32 Mean Difference (IV, Random, 95% CI) -1.10 [-4.79, 2.59]

34 Seconds to habituation 1 32 Mean Difference (IV, Random, 95% CI) -10.90 [-69.41, 47.

61]

35 Trials to habituation 1 Mean Difference (IV, Random, 95% CI) Subtotals only

36 Post habituation 1 32 Mean Difference (IV, Random, 95% CI) 2.0 [-2.43, 6.43]

37 Habituation test 1 32 Mean Difference (IV, Random, 95% CI) -12.40 [-19.37, -5.

43]
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Analysis 1.1. Comparison 1 Infant massage versus control - physical development, Outcome 1 Weight.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 1 Weight

Study or subgroup Treatment Control
Mean

Difference Weight

N Mean(SD)[g] N Mean(SD)[g] IV,Random,95% CI IV,Random,95%

1 Post-intervention

Argawal 2000 100 -5050 (620) 25 -5100 (600) 5.6 % 50.00 [ -214.73,

Cheng 2004 50 -5198 (0.43) 50 -4932 (0.381) 5.7 % -266.00 [ -266.16,

Duan 2002 80 -4761 (450) 80 -4216 (344) 5.7 % -545.00 [ -669.12,

Field 1996 -7393.56 (1360.78) 20 20 -6985.32 (1360.78) 4.5 % -408.24 [ -1251.64,

Jing 2007 90 -8650 (1090) 90 -8150 (1040) 5.5 % -500.00 [ -811.25,

Ke 2001 200 -5226.55 (387.25) 200 -4674 (288.73) 5.7 % -552.55 [ -619.49,

Kim 2003 30 -4542.07 (280.92) 28 -3751.45 (320.57) 5.7 % -790.62 [ -946.20,

Koniak-Griffin 1988 20 -6878.58 (855.5) 21 -6862 (871.93) 5.2 % -16.58 [ -545.40,

Liu CL 2005 40 -5603.3 (219.7) 40 -5546 (180.3) 5.7 % -57.30 [ -145.38,

Liu DY 2005 100 -5198 (438) 100 -4932 (308) 5.7 % -266.00 [ -370.95,

Lu 2005 100 -5140 (630) 100 -4710 (500) 5.7 % -430.00 [ -587.64,

Na 2005 40 -4619.5 (493.5) 40 -4318.9 (496.2) 5.6 % -300.60 [ -517.47,

Narenji 2008 50 -885.24 (310) 50 -686.14 (220.92) 5.7 % -199.10 [ -304.61,

Shi 2002 40 -4844.55 (438.61) 40 -4253 (388.73) 5.6 % -591.55 [ -773.17,

Sun 2004 105 -5689.9 (536) 105 -5263.2 (526.4) 5.7 % -426.70 [ -570.40,

Wang 1999 30 -5578 (642) 30 -5154.2 (393.3) 5.6 % -423.80 [ -693.21,

Wang 2001 27 -5998.6 (654.9) 30 5517.5 (572.3) -11516.10 [ -11836.98, -11195.22 ]

Ye 2004 50 -5391 (345.63) 50 -5174 (297.14) 5.7 % -217.00 [ -343.34,

Subtotal (95% CI) 1172 1099 100.0 % -965.25 [ -1360.52,

Heterogeneity: Tau2 = 711803.04; Chi2 = 4910.61, df = 17 (P<0.00001); I2 =100%

Test for overall effect: Z = 4.79 (P < 0.00001)

2 Post-intervention Western studies

Field 1996 -7393.56 (1360.78) 20 20 -6985.32 (1360.78) 28.2 % -408.24 [ -1251.64,

Koniak-Griffin 1988 20 -6878.58 (855.5) 21 -6862 (871.93) 71.8 % -16.58 [ -545.40,

Subtotal (95% CI) 40 41 100.0 % -127.10 [ -575.14,

Heterogeneity: Tau2 = 0.0; Chi2 = 0.59, df = 1 (P = 0.44); I2 =0.0%
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(. . . Continued)

Study or subgroup Treatment Control
Mean

Difference Weight

N Mean(SD)[g] N Mean(SD)[g] IV,Random,95% CI IV,Random,95%

Test for overall effect: Z = 0.56 (P = 0.58)

3 Post-intervention sensitivity analysis for Kim 2003

Argawal 2000 100 -5050 (620) 25 -5100 (600) 5.9 % 50.00 [ -214.73,

Cheng 2004 50 -5198 (0.43) 50 -4932 (0.381) 6.1 % -266.00 [ -266.16,

Duan 2002 80 -4761 (450) 80 -4216 (344) 6.0 % -545.00 [ -669.12,

Field 1996 -7393.56 (1360.78) 20 20 -6985.32 (1360.78) 4.8 % -408.24 [ -1251.64,

Jing 2007 90 -8650 (1090) 90 -8150 (1040) 5.9 % -500.00 [ -811.25,

Ke 2001 200 -5226.55 (387.25) 200 -4674 (288.73) 6.0 % -552.55 [ -619.49,

Koniak-Griffin 1988 20 -6878.58 (855.5) 21 -6862 (871.93) 5.5 % -16.58 [ -545.40,

Liu CL 2005 40 -5603.3 (219.7) 40 -5546 (180.3) 6.0 % -57.30 [ -145.38,

Liu DY 2005 100 -5198 (438) 100 -4932 (308) 6.0 % -266.00 [ -370.95,

Lu 2005 100 -5140 (630) 100 -4710 (500) 6.0 % -430.00 [ -587.64,

Na 2005 40 -4619.5 (493.5) 40 -4318.9 (496.2) 6.0 % -300.60 [ -517.47,

Narenji 2008 50 -885.24 (310) 50 -686.14 (220.92) 6.0 % -199.10 [ -304.61,

Shi 2002 40 -4844.55 (438.61) 40 -4253 (388.73) 6.0 % -591.55 [ -773.17,

Sun 2004 105 -5689.9 (536) 105 -5263.2 (526.4) 6.0 % -426.70 [ -570.40,

Wang 1999 30 -5578 (642) 30 -5154.2 (393.3) 5.9 % -423.80 [ -693.21,

Wang 2001 27 -5998.6 (654.9) 30 5517.5 (572.3) -11516.10 [ -11836.98, -11195.22 ]

Ye 2004 50 -5391 (345.63) 50 -5174 (297.14) 6.0 % -217.00 [ -343.34,

Subtotal (95% CI) 1142 1071 100.0 % -975.96 [ -1390.63,

Heterogeneity: Tau2 = 739749.16; Chi2 = 4866.93, df = 16 (P<0.00001); I2 =100%

Test for overall effect: Z = 4.61 (P < 0.00001)

4 Post-intervention sensitivity analysis risk of bias

Argawal 2000 100 -5050 (620) 25 -5100 (600) 30.1 % 50.00 [ -214.73,

Jing 2007 90 -8650 (1090) 90 -8150 (1040) 26.4 % -500.00 [ -811.25,

Narenji 2008 50 -885.24 (310) 50 -686.14 (220.92) 43.5 % -199.10 [ -304.61,

Subtotal (95% CI) 240 165 100.0 % -203.55 [ -443.37,

Heterogeneity: Tau2 = 31505.47; Chi2 = 6.98, df = 2 (P = 0.03); I2 =71%

Test for overall effect: Z = 1.66 (P = 0.096)

5 Follow-up 6 to 8 months

Jing 2007 54 -10280 (1610) 62 -9800 (1070) 32.1 % -480.00 [ -985.31,

Kim 2003 23 -7878.26 (677) 22 -6595.45 (446.98) 36.7 % -1282.81 [ -1616.63,

Koniak-Griffin 1988 20 -8905.83 (825) 21 -8479.16 (935.54) 31.2 % -426.67 [ -965.96,

Subtotal (95% CI) 97 105 100.0 % -758.29 [ -1364.67,

-1000 -500 0 500 1000

Favours treatment Favours control

(Continued . . . )

83Massage for promoting mental and physical health in typically developing infants under the age of six months (Review)

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



(. . . Continued)

Study or subgroup Treatment Control
Mean

Difference Weight

N Mean(SD)[g] N Mean(SD)[g] IV,Random,95% CI IV,Random,95%

Heterogeneity: Tau2 = 231571.44; Chi2 = 10.66, df = 2 (P = 0.005); I2 =81%

Test for overall effect: Z = 2.45 (P = 0.014)

6 Follow-up 6 months sensitivity analysis for Kim 2003

Jing 2007 54 -10280 (1610) 62 -9800 (1070) 53.2 % -480.00 [ -985.31,

Koniak-Griffin 1988 20 -8905.83 (825) 21 -8479.16 (935.54) 46.8 % -426.67 [ -965.96,

Subtotal (95% CI) 74 83 100.0 % -455.07 [ -823.80,

Heterogeneity: Tau2 = 0.0; Chi2 = 0.02, df = 1 (P = 0.89); I2 =0.0%

Test for overall effect: Z = 2.42 (P = 0.016)

Test for subgroup differences: Chi2 = 19.60, df = 5 (P = 0.00), I2 =74%
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Analysis 1.2. Comparison 1 Infant massage versus control - physical development, Outcome 2 Weight:

subgroup analyses (duration of intervention).

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 2 Weight: subgroup analyses (duration of intervention)

Study or subgroup Experimental Control
Mean

Difference Weight

N Mean(SD) N Mean(SD) IV,Random,95% CI IV

1 Post-intervention subgroup short term

Argawal 2000 100 -5050 (620) 25 -5100 (600) 18.4 % 50.00 [

Kim 2003 30 -4542.07 (280.92) 28 -3751.45 (320.57) 20.6 % -790.62 [ -946.20,

Na 2005 40 -4619.5 (493.5) 40 -4318.9 (496.2) 19.5 % -300.60 [

Narenji 2008 50 -885.24 (310) 50 -686.14 (220.92) 21.4 % -199.10 [

Shi 2002 40 -4844.55 (438.61) 40 -4253 (388.73) 20.2 % -591.55 [ -773.17,

Subtotal (95% CI) 260 183 100.0 % -374.07 [ -654.84,

Heterogeneity: Tau2 = 93214.95; Chi2 = 53.90, df = 4 (P<0.00001); I2 =93%

Test for overall effect: Z = 2.61 (P = 0.0090)

2 Post-intervention subgroup medium term

Cheng 2004 50 -5198 (0.43) 50 -4932 (0.381) 8.6 % -266.00 [ -266.16,

Duan 2002 80 -4761 (450) 80 -4216 (344) 8.5 % -545.00 [ -669.12,

Field 1996 -7393.56 (1360.78) 20 20 -6985.32 (1360.78) 7.1 % -408.24 [ -1251.64,

Ke 2001 200 -5226.55 (387.25) 200 -4674 (288.73) 8.5 % -552.55 [ -619.49,

Koniak-Griffin 1988 20 -6878.58 (855.5) 21 -6862 (871.93) 7.9 % -16.58 [

Liu CL 2005 40 -5603.3 (219.7) 40 -5546 (180.3) 8.5 % -57.30

Liu DY 2005 100 -5198 (438) 100 -4932 (308) 8.5 % -266.00 [ -370.95,

Lu 2005 100 -5140 (630) 100 -4710 (500) 8.5 % -430.00 [ -587.64,

Sun 2004 105 -5689.9 (536) 105 -5263.2 (526.4) 8.5 % -426.70 [ -570.40,

Wang 1999 30 -5578 (642) 30 -5154.2 (393.3) 8.4 % -423.80 [ -693.21,

Wang 2001 27 -5998.6 (654.9) 30 5517.5 (572.3) -11516.10 [ -11836.98, -11195.22 ]

Ye 2004 50 -5391 (345.63) 50 -5174 (297.14) 8.5 % -217.00 [

Subtotal (95% CI) 822 826 100.0 % -1259.19 [ -1807.80,

Heterogeneity: Tau2 = 915193.35; Chi2 = 4845.30, df = 11 (P<0.00001); I2 =100%

Test for overall effect: Z = 4.50 (P < 0.00001)

3 Post-intervention subgroup long term

Jing 2007 90 -8650 (1090) 90 -8150 (1040) 100.0 % -500.00 [ -811.25,
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(. . . Continued)

Study or subgroup Experimental Control
Mean

Difference Weight

N Mean(SD) N Mean(SD) IV,Random,95% CI IV

Subtotal (95% CI) 90 90 100.0 % -500.00 [ -811.25,

Heterogeneity: not applicable

Test for overall effect: Z = 3.15 (P = 0.0016)

Test for subgroup differences: Chi2 = 8.00, df = 2 (P = 0.02), I2 =75%
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Analysis 1.3. Comparison 1 Infant massage versus control - physical development, Outcome 3 Length.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 3 Length

Study or subgroup Treatment Control
Mean

Difference Weight
Mean

Difference

N Mean(SD)[cm] N Mean(SD)[cm] IV,Random,95% CI IV,Random,95% CI

1 Post-intervention

Argawal 2000 100 -58.98 (2.7) 25 -59.2 (2.1) 5.6 % 0.22 [ -0.76, 1.20 ]

Cheng 2004 50 -57.45 (1.38) 50 -55.86 (1.44) 9.2 % -1.59 [ -2.14, -1.04 ]

Duan 2002 80 -56.16 (1.36) 80 -54.22 (1.3) 10.7 % -1.94 [ -2.35, -1.53 ]

Jing 2007 90 -68.68 (2.29) 90 -67.55 (2.81) 7.3 % -1.13 [ -1.88, -0.38 ]

Ke 2001 200 -56.84 (1.36) 200 -55.44 (1.3) 12.1 % -1.40 [ -1.66, -1.14 ]

Kim 2003 30 -54.84 (1.92) 28 -53.11 (1.83) 5.7 % -1.73 [ -2.70, -0.76 ]

Liu DY 2005 100 -57.5 (1.45) 100 -55.91 (1.49) 10.7 % -1.59 [ -2.00, -1.18 ]

Lu 2005 100 -53.9 (1) 100 -52.7 (1.3) 11.6 % -1.20 [ -1.52, -0.88 ]

Na 2005 40 -58 (2.34) 40 -56.6 (2.18) 5.5 % -1.40 [ -2.39, -0.41 ]

Narenji 2008 50 -2.71 (0.54) 50 -1.97 (0.49) 12.6 % -0.74 [ -0.94, -0.54 ]

Shi 2002 40 -56.84 (1.36) 40 -55.44 (1.3) 8.9 % -1.40 [ -1.98, -0.82 ]
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(. . . Continued)

Study or subgroup Treatment Control
Mean

Difference Weight
Mean

Difference

N Mean(SD)[cm] N Mean(SD)[cm] IV,Random,95% CI IV,Random,95% CI

Subtotal (95% CI) 880 803 100.0 % -1.30 [ -1.60, -1.00 ]

Heterogeneity: Tau2 = 0.18; Chi2 = 49.84, df = 10 (P<0.00001); I2 =80%

Test for overall effect: Z = 8.40 (P < 0.00001)

2 Post-intervention sensitivity analysis risk of bias

Argawal 2000 100 -58.98 (2.7) 25 -59.2 (2.1) 20.0 % 0.22 [ -0.76, 1.20 ]

Jing 2007 90 -68.68 (2.29) 90 -67.55 (2.81) 27.4 % -1.13 [ -1.88, -0.38 ]

Narenji 2008 50 -2.71 (0.54) 50 -1.97 (0.49) 52.6 % -0.74 [ -0.94, -0.54 ]

Subtotal (95% CI) 240 165 100.0 % -0.65 [ -1.20, -0.11 ]

Heterogeneity: Tau2 = 0.14; Chi2 = 4.73, df = 2 (P = 0.09); I2 =58%

Test for overall effect: Z = 2.35 (P = 0.019)

3 Follow-up 6 months

Jing 2007 54 -76.63 (2.48) 62 -75.92 (2.18) 54.1 % -0.71 [ -1.57, 0.15 ]

Kim 2003 23 -68.94 (3.14) 22 -65.46 (2.91) 45.9 % -3.48 [ -5.25, -1.71 ]

Subtotal (95% CI) 77 84 100.0 % -1.98 [ -4.69, 0.72 ]

Heterogeneity: Tau2 = 3.33; Chi2 = 7.64, df = 1 (P = 0.01); I2 =87%

Test for overall effect: Z = 1.44 (P = 0.15)

Test for subgroup differences: Chi2 = 4.46, df = 2 (P = 0.11), I2 =55%
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Analysis 1.4. Comparison 1 Infant massage versus control - physical development, Outcome 4 Length:

subgroup analyses (duration of intervention).

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 4 Length: subgroup analyses (duration of intervention)

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Post-intervention subgroup short duration

Argawal 2000 100 -58.98 (2.7) 25 -59.2 (2.1) 15.4 % 0.22 [ -0.76, 1.20 ]

Kim 2003 30 -54.84 (1.92) 28 -53.11 (1.83) 15.7 % -1.73 [ -2.70, -0.76 ]

Na 2005 40 -58 (2.34) 40 -56.6 (2.18) 15.2 % -1.40 [ -2.39, -0.41 ]

Narenji 2008 50 -2.71 (0.54) 50 -1.97 (0.49) 30.5 % -0.74 [ -0.94, -0.54 ]

Shi 2002 40 -56.84 (1.36) 40 -55.44 (1.3) 23.1 % -1.40 [ -1.98, -0.82 ]

Subtotal (95% CI) 260 183 100.0 % -1.00 [ -1.54, -0.47 ]

Heterogeneity: Tau2 = 0.23; Chi2 = 13.47, df = 4 (P = 0.01); I2 =70%

Test for overall effect: Z = 3.66 (P = 0.00025)

2 Post-intervention subgroup medium-term duration

Cheng 2004 50 -57.45 (1.38) 50 -55.86 (1.44) 12.9 % -1.59 [ -2.14, -1.04 ]

Duan 2002 80 -56.16 (1.36) 80 -54.22 (1.3) 18.4 % -1.94 [ -2.35, -1.53 ]

Ke 2001 200 -56.84 (1.36) 200 -55.44 (1.3) 26.9 % -1.40 [ -1.66, -1.14 ]

Liu DY 2005 100 -57.5 (1.45) 100 -55.91 (1.49) 18.6 % -1.59 [ -2.00, -1.18 ]

Lu 2005 100 -53.9 (1) 100 -52.7 (1.3) 23.2 % -1.20 [ -1.52, -0.88 ]

Subtotal (95% CI) 530 530 100.0 % -1.51 [ -1.76, -1.27 ]

Heterogeneity: Tau2 = 0.04; Chi2 = 8.49, df = 4 (P = 0.08); I2 =53%

Test for overall effect: Z = 12.20 (P < 0.00001)

3 Post-intervention subgroup long duration

Jing 2007 90 -68.68 (2.29) 90 -67.55 (2.81) 100.0 % -1.13 [ -1.88, -0.38 ]

Subtotal (95% CI) 90 90 100.0 % -1.13 [ -1.88, -0.38 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.96 (P = 0.0031)

Test for subgroup differences: Chi2 = 3.47, df = 2 (P = 0.18), I2 =42%

-4 -2 0 2 4

Favours experimental Favours control

88Massage for promoting mental and physical health in typically developing infants under the age of six months (Review)

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



Analysis 1.5. Comparison 1 Infant massage versus control - physical development, Outcome 5 Head

circumference.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 5 Head circumference

Study or subgroup Treatment Control
Mean

Difference Weight
Mean

Difference

N Mean(SD)[cm] N Mean(SD)[cm] IV,Random,95% CI IV,Random,95% CI

1 Post-intervention

Argawal 2000 100 -38.7 (1.3) 25 -38.7 (1) 11.2 % 0.0 [ -0.47, 0.47 ]

Cheng 2004 50 -39.16 (1.22) 50 -38.24 (1.46) 10.6 % -0.92 [ -1.45, -0.39 ]

Duan 2002 80 -38.3 (1.05) 80 -36.91 (1.73) 11.4 % -1.39 [ -1.83, -0.95 ]

Ke 2001 200 -38.12 (1.05) 200 -37.54 (1.73) 12.7 % -0.58 [ -0.86, -0.30 ]

Kim 2003 30 -37.36 (0.87) 28 -35.58 (1.57) 9.5 % -1.78 [ -2.44, -1.12 ]

Liu DY 2005 100 -39.21 (1.27) 100 -38.33 (1.51) 11.9 % -0.88 [ -1.27, -0.49 ]

Lu 2005 100 -36.3 (1.1) 100 -35.4 (1.2) 12.4 % -0.90 [ -1.22, -0.58 ]

Na 2005 40 -41.2 (2.25) 40 -40 (1.99) 7.2 % -1.20 [ -2.13, -0.27 ]

Narenji 2008 50 -1.62 (0.58) 50 -1.53 (0.5) 13.1 % -0.09 [ -0.30, 0.12 ]

Subtotal (95% CI) 750 673 100.0 % -0.81 [ -1.18, -0.45 ]

Heterogeneity: Tau2 = 0.25; Chi2 = 61.38, df = 8 (P<0.00001); I2 =87%

Test for overall effect: Z = 4.38 (P = 0.000012)

2 Post-intervention sensitivity analysis risk of bias

Argawal 2000 100 -38.7 (1.3) 25 -38.7 (1) 17.1 % 0.0 [ -0.47, 0.47 ]

Narenji 2008 50 -1.62 (0.58) 50 -1.53 (0.5) 82.9 % -0.09 [ -0.30, 0.12 ]

Subtotal (95% CI) 150 75 100.0 % -0.07 [ -0.27, 0.12 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.12, df = 1 (P = 0.73); I2 =0.0%

Test for overall effect: Z = 0.76 (P = 0.45)

3 Follow-up 6 months

Kim 2003 23 -44.38 (1.16) 22 -41.34 (1.03) 50.7 % -3.04 [ -3.68, -2.40 ]

Zhu 2010 55 -42.13 (2.3) 60 -40.82 (1.8) 49.3 % -1.31 [ -2.07, -0.55 ]

Subtotal (95% CI) 78 82 100.0 % -2.19 [ -3.88, -0.49 ]

Heterogeneity: Tau2 = 1.37; Chi2 = 11.65, df = 1 (P = 0.00064); I2 =91%

Test for overall effect: Z = 2.53 (P = 0.011)

Test for subgroup differences: Chi2 = 17.39, df = 2 (P = 0.00), I2 =89%
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Analysis 1.6. Comparison 1 Infant massage versus control - physical development, Outcome 6 Head

circumference: subgroup analyses (duration of intervention).

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 6 Head circumference: subgroup analyses (duration of intervention)

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Post-intervention subgroup short

Argawal 2000 100 -38.7 (1.3) 25 -38.7 (1) 26.6 % 0.0 [ -0.47, 0.47 ]

Kim 2003 30 -37.36 (0.87) 28 -35.58 (1.57) 24.1 % -1.78 [ -2.44, -1.12 ]

Na 2005 40 -41.2 (2.25) 40 -40 (1.99) 20.4 % -1.20 [ -2.13, -0.27 ]

Narenji 2008 50 -1.62 (0.58) 50 -1.53 (0.5) 28.9 % -0.09 [ -0.30, 0.12 ]

Subtotal (95% CI) 220 143 100.0 % -0.70 [ -1.45, 0.05 ]

Heterogeneity: Tau2 = 0.50; Chi2 = 27.95, df = 3 (P<0.00001); I2 =89%

Test for overall effect: Z = 1.82 (P = 0.069)

2 Post-intervention subgroup medium-term

Cheng 2004 50 -39.16 (1.22) 50 -38.24 (1.46) 14.4 % -0.92 [ -1.45, -0.39 ]

Duan 2002 80 -38.3 (1.05) 80 -36.91 (1.73) 17.4 % -1.39 [ -1.83, -0.95 ]

Ke 2001 200 -38.12 (1.05) 200 -37.54 (1.73) 25.2 % -0.58 [ -0.86, -0.30 ]

Liu DY 2005 100 -39.21 (1.27) 100 -38.33 (1.51) 19.9 % -0.88 [ -1.27, -0.49 ]

Lu 2005 100 -36.3 (1.1) 100 -35.4 (1.2) 23.1 % -0.90 [ -1.22, -0.58 ]

Subtotal (95% CI) 530 530 100.0 % -0.90 [ -1.16, -0.64 ]

Heterogeneity: Tau2 = 0.05; Chi2 = 9.43, df = 4 (P = 0.05); I2 =58%

Test for overall effect: Z = 6.84 (P < 0.00001)

Test for subgroup differences: Chi2 = 0.25, df = 1 (P = 0.62), I2 =0.0%
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Analysis 1.7. Comparison 1 Infant massage versus control - physical development, Outcome 7 Mid arm

circumference.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 7 Mid arm circumference

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD)[cm] N Mean(SD)[cm] IV,Random,95% CI IV,Random,95% CI

1 Post-intervention

Argawal 2000 100 -1.45 (0.78) 25 -0.8 (0.5) 46.2 % -0.65 [ -0.90, -0.40 ]

Narenji 2008 50 -1.57 (0.44) 50 -1.26 (0.42) 53.8 % -0.31 [ -0.48, -0.14 ]

Subtotal (95% CI) 150 75 100.0 % -0.47 [ -0.80, -0.13 ]

Heterogeneity: Tau2 = 0.05; Chi2 = 4.92, df = 1 (P = 0.03); I2 =80%

Test for overall effect: Z = 2.76 (P = 0.0058)

Test for subgroup differences: Not applicable
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Analysis 1.8. Comparison 1 Infant massage versus control - physical development, Outcome 8 Mid leg/thigh

circumference.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 8 Mid leg/thigh circumference

Study or subgroup Treatment Control
Mean

Difference Weight
Mean

Difference

N Mean(SD)[cm] N Mean(SD)[cm] IV,Random,95% CI IV,Random,95% CI

1 Post-intervention

Argawal 2000 100 -1.3 (0.73) 25 -0.9 (0.7) 35.6 % -0.40 [ -0.71, -0.09 ]

Narenji 2008 50 -2.17 (0.64) 50 -1.91 (0.53) 64.4 % -0.26 [ -0.49, -0.03 ]

Subtotal (95% CI) 150 75 100.0 % -0.31 [ -0.49, -0.13 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.51, df = 1 (P = 0.48); I2 =0.0%

Test for overall effect: Z = 3.29 (P = 0.0010)

Test for subgroup differences: Not applicable
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Analysis 1.9. Comparison 1 Infant massage versus control - physical development, Outcome 9 Abdominal

circumference.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 9 Abdominal circumference

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD)[cm] N Mean(SD)[cm] IV,Random,95% CI IV,Random,95% CI

1 Post-intervention

Narenji 2008 50 -3.08 (0.95) 50 -2.33 (0.8) 100.0 % -0.75 [ -1.09, -0.41 ]

Total (95% CI) 50 50 100.0 % -0.75 [ -1.09, -0.41 ]

Heterogeneity: not applicable

Test for overall effect: Z = 4.27 (P = 0.000020)

Test for subgroup differences: Not applicable
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Analysis 1.10. Comparison 1 Infant massage versus control - physical development, Outcome 10 Chest

circumference.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 10 Chest circumference

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD)[cm] N Mean(SD)[cm] IV,Random,95% CI IV,Random,95% CI

1 Post-intervention

Narenji 2008 50 -2.63 (0.82) 50 -1.75 (0.92) 100.0 % -0.88 [ -1.22, -0.54 ]

Total (95% CI) 50 50 100.0 % -0.88 [ -1.22, -0.54 ]

Heterogeneity: not applicable

Test for overall effect: Z = 5.05 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 1.11. Comparison 1 Infant massage versus control - physical development, Outcome 11 Hormones:

cortisol.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 11 Hormones: cortisol

Study or subgroup Experimental Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Salivary cortisol immediately post-intervention

White-Traut 2009 10 3.11 (3.16) 9 1.84 (1.8) 100.0 % 0.46 [ -0.45, 1.38 ]

Subtotal (95% CI) 10 9 100.0 % 0.46 [ -0.45, 1.38 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.99 (P = 0.32)

2 Salivary cortisol - 10 to 20 min post-intervention

Field 1996 20 1.4 (1) 20 1.6 (1) 74.8 % -0.20 [ -0.82, 0.43 ]

White-Traut 2009 6 1.74 (2.69) 8 3 (3.68) 25.2 % -0.36 [ -1.43, 0.71 ]

Subtotal (95% CI) 26 28 100.0 % -0.24 [ -0.77, 0.30 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.07, df = 1 (P = 0.80); I2 =0.0%

Test for overall effect: Z = 0.86 (P = 0.39)

3 Urinary cortisol - day 12 of intervention

Field 1996 20 656.4 (340) 20 1016.8 (523) 100.0 % -0.80 [ -1.45, -0.15 ]

Subtotal (95% CI) 20 20 100.0 % -0.80 [ -1.45, -0.15 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.43 (P = 0.015)

Test for subgroup differences: Chi2 = 5.03, df = 2 (P = 0.08), I2 =60%
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Analysis 1.12. Comparison 1 Infant massage versus control - physical development, Outcome 12 Hormones:

norepinephrine.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 12 Hormones: norepinephrine

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Post-intervention

Field 1996 20 119.7 (77) 20 180 (89) 100.0 % -60.30 [ -111.88, -8.72 ]

Subtotal (95% CI) 20 20 100.0 % -60.30 [ -111.88, -8.72 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.29 (P = 0.022)

Test for subgroup differences: Not applicable
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Analysis 1.13. Comparison 1 Infant massage versus control - physical development, Outcome 13 Hormones:

epinephrine.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 13 Hormones: epinephrine

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Post-intervention

Field 1996 20 10.6 (6) 20 23.6 (15) 100.0 % -13.00 [ -20.08, -5.92 ]

Subtotal (95% CI) 20 20 100.0 % -13.00 [ -20.08, -5.92 ]

Heterogeneity: not applicable

Test for overall effect: Z = 3.60 (P = 0.00032)

Test for subgroup differences: Not applicable
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Analysis 1.14. Comparison 1 Infant massage versus control - physical development, Outcome 14 Hormones:

serotonin.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 14 Hormones: serotonin

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Post-intervention

Field 1996 20 -1427.9 (779) 20 -1132.4 (517) 100.0 % -295.50 [ -705.25, 114.25 ]

Subtotal (95% CI) 20 20 100.0 % -295.50 [ -705.25, 114.25 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.41 (P = 0.16)

Test for subgroup differences: Not applicable
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Analysis 1.15. Comparison 1 Infant massage versus control - physical development, Outcome 15 Hormones:

6-sulphatoxymelatonin secretion.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 15 Hormones: 6-sulphatoxymelatonin secretion

Study or subgroup Experimental Control
Mean

Difference
Mean

Difference

N Mean(SD)[ng/night] N Mean(SD)[ng/night] IV,Random,95% CI IV,Random,95% CI

Ferber 2002 13 -1346.38 (209.4) 8 -823.35 (121.25) -523.03 [ -664.51, -381.55 ]

Subtotal (95% CI) 0 0 0.0 [ 0.0, 0.0 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 1.16. Comparison 1 Infant massage versus control - physical development, Outcome 16

Biochemical markers: Bilirubin (7 days PN).

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 16 Biochemical markers: Bilirubin (7 days PN)

Study or subgroup Treatment Control
Mean

Difference Weight
Mean

Difference

N Mean(SD)[mmol/l] N Mean(SD)[mmol/l] IV,Random,95% CI IV,Random,95% CI

Lu 2005 100 142.7 (38.8) 100 186.3 (34.9) 57.4 % -43.60 [ -53.83, -33.37 ]

Sun 2004 105 147.1 (54.7) 105 177.8 (49.6) 42.6 % -30.70 [ -44.82, -16.58 ]

Total (95% CI) 205 205 100.0 % -38.11 [ -50.61, -25.61 ]

Heterogeneity: Tau2 = 43.62; Chi2 = 2.10, df = 1 (P = 0.15); I2 =52%

Test for overall effect: Z = 5.97 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 1.17. Comparison 1 Infant massage versus control - physical development, Outcome 17 Crying or

fussing time.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 17 Crying or fussing time

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD)[hours/day] N Mean(SD)[hours/day] IV,Random,95% CI IV,Random,95% CI

1 Post-intervention

Arikan 2008 35 4.37 (1.82) 35 4.51 (1.5) 4.4 % -0.14 [ -0.92, 0.64 ]

Cheng 2004 50 2.67 (0.6) 50 3.2 (0.7) 37.5 % -0.53 [ -0.79, -0.27 ]

Elliott 2002 25 0.96 (0.75) 22 1.12 (0.68) 15.5 % -0.16 [ -0.57, 0.25 ]

Xua 2004 61 0.99 (0.43) 63 1.29 (0.86) 42.6 % -0.30 [ -0.54, -0.06 ]

Subtotal (95% CI) 171 170 100.0 % -0.36 [ -0.52, -0.19 ]

Heterogeneity: Tau2 = 0.00; Chi2 = 3.17, df = 3 (P = 0.37); I2 =5%

Test for overall effect: Z = 4.27 (P = 0.000019)

2 Follow-up 3 months

Xua 2004 61 0.58 (0.58) 63 0.79 (0.47) 100.0 % -0.21 [ -0.40, -0.02 ]

Subtotal (95% CI) 61 63 100.0 % -0.21 [ -0.40, -0.02 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.21 (P = 0.027)

3 Follow-up 6 months

Xua 2004 61 0.5 (0.26) 63 0.65 (0.49) 100.0 % -0.15 [ -0.29, -0.01 ]

Subtotal (95% CI) 61 63 100.0 % -0.15 [ -0.29, -0.01 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.14 (P = 0.032)

Test for subgroup differences: Chi2 = 3.67, df = 2 (P = 0.16), I2 =46%
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Analysis 1.18. Comparison 1 Infant massage versus control - physical development, Outcome 18 Crying

frequency (times).

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 18 Crying frequency (times)

Study or subgroup Treatment Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Post-intervention

Xua 2004 61 2.41 (0.5) 63 2.75 (0.72) 100.0 % -0.34 [ -0.56, -0.12 ]

Subtotal (95% CI) 61 63 100.0 % -0.34 [ -0.56, -0.12 ]

Heterogeneity: not applicable

Test for overall effect: Z = 3.06 (P = 0.0022)

2 Follow-up 3 months

Xua 2004 63 1.49 (0.5) 63 1.68 (0.5) 100.0 % -0.19 [ -0.36, -0.02 ]

Subtotal (95% CI) 63 63 100.0 % -0.19 [ -0.36, -0.02 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.13 (P = 0.033)

3 Follow-up 6 months

Xua 2004 61 0.91 (0.25) 63 1.09 (0.62) 100.0 % -0.18 [ -0.35, -0.01 ]

Subtotal (95% CI) 61 63 100.0 % -0.18 [ -0.35, -0.01 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.13 (P = 0.033)

Test for subgroup differences: Chi2 = 1.51, df = 2 (P = 0.47), I2 =0.0%
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Analysis 1.19. Comparison 1 Infant massage versus control - physical development, Outcome 19 Sleep/wake

behaviours (Thoman).

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 19 Sleep/wake behaviours (Thoman)

Study or subgroup Experimental Control
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Quiet sleep

Field 1996 20 -48.1 (26) 20 -41.8 (18) -6.30 [ -20.16, 7.56 ]

Subtotal (95% CI) 20 20 -6.30 [ -20.16, 7.56 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.89 (P = 0.37)

2 Active sleep

Field 1996 20 -4.8 (2) 20 0 (0) 0.0 [ 0.0, 0.0 ]

Subtotal (95% CI) 20 20 0.0 [ 0.0, 0.0 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P < 0.00001)

3 Inactive alert

Field 1996 20 -23.6 (14) 20 -10.9 (6) -12.70 [ -19.38, -6.02 ]

Subtotal (95% CI) 20 20 -12.70 [ -19.38, -6.02 ]

Heterogeneity: not applicable

Test for overall effect: Z = 3.73 (P = 0.00019)

4 Crying

Field 1996 20 2.5 (2) 20 10.7 (9) -8.20 [ -12.24, -4.16 ]

Subtotal (95% CI) 20 20 -8.20 [ -12.24, -4.16 ]

Heterogeneity: not applicable

Test for overall effect: Z = 3.98 (P = 0.000070)

5 Drowsy

Field 1996 20 -5.3 (3) 20 -7.3 (4) 2.00 [ -0.19, 4.19 ]

Subtotal (95% CI) 20 20 2.00 [ -0.19, 4.19 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.79 (P = 0.074)

6 Active awake

Field 1996 20 14.3 (9) 20 29.3 (14) -15.00 [ -22.29, -7.71 ]

Subtotal (95% CI) 20 20 -15.00 [ -22.29, -7.71 ]

Heterogeneity: not applicable

Test for overall effect: Z = 4.03 (P = 0.000056)

7 REM sleep

Field 1996 20 2.9 (2) 20 0 (0) 0.0 [ 0.0, 0.0 ]
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(. . . Continued)

Study or subgroup Experimental Control
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Subtotal (95% CI) 20 20 0.0 [ 0.0, 0.0 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P < 0.00001)

8 Movement

Field 1996 20 44.1 (21) 20 56.7 (27) -12.60 [ -27.59, 2.39 ]

Subtotal (95% CI) 20 20 -12.60 [ -27.59, 2.39 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.65 (P = 0.099)

Test for subgroup differences: Chi2 = 46.09, df = 5 (P = 0.00), I2 =89%
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Analysis 1.20. Comparison 1 Infant massage versus control - physical development, Outcome 20

Behavioural state immediately post-intervention (Thoman).

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 20 Behavioural state immediately post-intervention (Thoman)

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 Asleep

White-Traut 2009 10/16 6/10 100.0 % 1.04 [ 0.55, 1.96 ]

Subtotal (95% CI) 16 10 100.0 % 1.04 [ 0.55, 1.96 ]

Total events: 10 (Experimental), 6 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.13 (P = 0.90)

2 Awake

White-Traut 2009 5/16 4/10 100.0 % 0.78 [ 0.27, 2.23 ]

Subtotal (95% CI) 16 10 100.0 % 0.78 [ 0.27, 2.23 ]

Total events: 5 (Experimental), 4 (Control)
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(. . . Continued)
Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Heterogeneity: not applicable

Test for overall effect: Z = 0.46 (P = 0.65)

3 Crying

White-Traut 2009 1/16 0/10 100.0 % 1.94 [ 0.09, 43.50 ]

Subtotal (95% CI) 16 10 100.0 % 1.94 [ 0.09, 43.50 ]

Total events: 1 (Experimental), 0 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.42 (P = 0.68)

Test for subgroup differences: Chi2 = 0.40, df = 2 (P = 0.82), I2 =0.0%
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Analysis 1.21. Comparison 1 Infant massage versus control - physical development, Outcome 21 Sleep

duration over 24hr period.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 21 Sleep duration over 24hr period

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD)[hr] N Mean(SD)[hr] IV,Random,95% CI IV,Random,95% CI

1 Post-intervention

Liu DY 2005 100 -21 (0.8) 100 -20.2 (0.6) 27.5 % -0.80 [ -1.00, -0.60 ]

Narenji 2008 50 -17.26 (0.78) 50 -15.63 (0.88) 26.2 % -1.63 [ -1.96, -1.30 ]

Sun 2004 105 -20 (1) 105 -19.8 (0.9) 27.0 % -0.20 [ -0.46, 0.06 ]

Xua 2004 61 -17.97 (2.1) 63 -16.91 (2.33) 19.3 % -1.06 [ -1.84, -0.28 ]

Subtotal (95% CI) 316 318 100.0 % -0.91 [ -1.51, -0.30 ]

Heterogeneity: Tau2 = 0.34; Chi2 = 46.17, df = 3 (P<0.00001); I2 =94%

Test for overall effect: Z = 2.92 (P = 0.0035)

2 Sleep follow-up 3 months
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(. . . Continued)

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD)[hr] N Mean(SD)[hr] IV,Random,95% CI IV,Random,95% CI

Xua 2004 61 -15.01 (1.43) 63 -13.71 (1.49) 100.0 % -1.30 [ -1.81, -0.79 ]

Subtotal (95% CI) 61 63 100.0 % -1.30 [ -1.81, -0.79 ]

Heterogeneity: not applicable

Test for overall effect: Z = 4.96 (P < 0.00001)

3 Sleep follow-up 6 months

Xua 2004 61 -13.46 (1.49) 63 -13.38 (1.67) 100.0 % -0.08 [ -0.64, 0.48 ]

Subtotal (95% CI) 61 63 100.0 % -0.08 [ -0.64, 0.48 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.28 (P = 0.78)

Test for subgroup differences: Chi2 = 10.17, df = 2 (P = 0.01), I2 =80%
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Analysis 1.22. Comparison 1 Infant massage versus control - physical development, Outcome 22 Mean

increase in 24h sleep.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 22 Mean increase in 24h sleep

Study or subgroup Experimental Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Post-intervention

Argawal 2000 100 1.73 (0.78) 25 1.7 (0.8) 50.2 % 0.04 [ -0.40, 0.48 ]

Narenji 2008 50 -61.2 (22.5) 50 -10.24 (8.3) 49.8 % -2.98 [ -3.56, -2.41 ]

Subtotal (95% CI) 150 75 100.0 % -1.47 [ -4.43, 1.49 ]

Heterogeneity: Tau2 = 4.49; Chi2 = 66.92, df = 1 (P<0.00001); I2 =99%

Test for overall effect: Z = 0.97 (P = 0.33)

Test for subgroup differences: Not applicable
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Analysis 1.23. Comparison 1 Infant massage versus control - physical development, Outcome 23 Mean

increase in duration of night sleep.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 23 Mean increase in duration of night sleep

Study or subgroup Treatment Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Post-intervention

Argawal 2000 100 0.15 (0.68) 25 0.2 (0.7) 50.2 % -0.07 [ -0.51, 0.37 ]

Narenji 2008 50 -94.8 (36.2) 50 -26.4 (12.7) 49.8 % -2.50 [ -3.03, -1.97 ]

Subtotal (95% CI) 150 75 100.0 % -1.28 [ -3.66, 1.10 ]

Heterogeneity: Tau2 = 2.89; Chi2 = 48.14, df = 1 (P<0.00001); I2 =98%

Test for overall effect: Z = 1.06 (P = 0.29)

Test for subgroup differences: Not applicable
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Analysis 1.24. Comparison 1 Infant massage versus control - physical development, Outcome 24 Mean

increase in duration of day sleep.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 24 Mean increase in duration of day sleep

Study or subgroup Treatment Control
Mean

Difference Weight
Mean

Difference

N Mean(SD)[hr] N Mean(SD)[hr] IV,Random,95% CI IV,Random,95% CI

1 Post-intervention

Argawal 2000 100 1.6 (0.7) 25 1.5 (0.7) 100.0 % 0.10 [ -0.21, 0.41 ]

Subtotal (95% CI) 100 25 100.0 % 0.10 [ -0.21, 0.41 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.64 (P = 0.52)

Test for subgroup differences: Not applicable
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Analysis 1.25. Comparison 1 Infant massage versus control - physical development, Outcome 25 Mean

increase in duration of first morning sleep after massage.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 25 Mean increase in duration of first morning sleep after massage

Study or subgroup Treatment Control
Mean

Difference Weight
Mean

Difference

N Mean(SD)[hr] N Mean(SD)[hr] IV,Random,95% CI IV,Random,95% CI

1 Post-intervention

Argawal 2000 100 -1.3 (0.63) 25 0.22 (0.31) 100.0 % -1.52 [ -1.69, -1.35 ]

Subtotal (95% CI) 100 25 100.0 % -1.52 [ -1.69, -1.35 ]

Heterogeneity: not applicable

Test for overall effect: Z = 17.20 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 1.26. Comparison 1 Infant massage versus control - physical development, Outcome 26 Sleep

(total hours per night).

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 26 Sleep (total hours per night)

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD)[hr/night] N Mean(SD)[hr/night] IV,Random,95% CI IV,Random,95% CI

1 Post-intervention

Narenji 2008 50 -8.77 (0.86) 50 -8.07 (0.64) 100.0 % -0.70 [ -1.00, -0.40 ]

Total (95% CI) 50 50 100.0 % -0.70 [ -1.00, -0.40 ]

Heterogeneity: not applicable

Test for overall effect: Z = 4.62 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 1.27. Comparison 1 Infant massage versus control - physical development, Outcome 27 Number of

naps (total number of naps).

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 27 Number of naps (total number of naps)

Study or subgroup Experimental Control
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Argawal 2000 100 0.48 (0.53) 25 0.7 (0.8) -0.22 [ -0.55, 0.11 ]

Subtotal (95% CI) 0 0 0.0 [ 0.0, 0.0 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 1.28. Comparison 1 Infant massage versus control - physical development, Outcome 28 Number of

naps in day.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 28 Number of naps in day

Study or subgroup Treatment Control
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Argawal 2000 100 -0.58 (0.75) 25 -0.6 (0.7) 0.02 [ -0.29, 0.33 ]

Subtotal (95% CI) 0 0 0.0 [ 0.0, 0.0 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 1.29. Comparison 1 Infant massage versus control - physical development, Outcome 29 Number of

naps at night.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 29 Number of naps at night

Study or subgroup Treatment Control
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Argawal 2000 100 1.1 (0.68) 25 1.2 (0.7) -0.10 [ -0.41, 0.21 ]

Subtotal (95% CI) 0 0 0.0 [ 0.0, 0.0 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 1.30. Comparison 1 Infant massage versus control - physical development, Outcome 30 Night

Wake Frequency (times).

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 30 Night Wake Frequency (times)

Study or subgroup Treatment Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Post-intervention

Xua 2004 61 2.95 (0.9) 63 3.43 (0.99) 100.0 % -0.48 [ -0.81, -0.15 ]

Subtotal (95% CI) 61 63 100.0 % -0.48 [ -0.81, -0.15 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.83 (P = 0.0047)

2 Follow-up 3 months

Xua 2004 61 1.97 (0.52) 63 2.35 (0.88) 100.0 % -0.38 [ -0.63, -0.13 ]

Subtotal (95% CI) 61 63 100.0 % -0.38 [ -0.63, -0.13 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.94 (P = 0.0033)

3 Follow-up 6 months

Xua 2004 61 1.41 (0.5) 63 1.76 (0.67) 100.0 % -0.35 [ -0.56, -0.14 ]

Subtotal (95% CI) 61 63 100.0 % -0.35 [ -0.56, -0.14 ]

Heterogeneity: not applicable

Test for overall effect: Z = 3.30 (P = 0.00095)

Test for subgroup differences: Chi2 = 0.42, df = 2 (P = 0.81), I2 =0.0%
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Analysis 1.31. Comparison 1 Infant massage versus control - physical development, Outcome 31 Night

wake duration.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 31 Night wake duration

Study or subgroup Treatment Control
Mean

Difference Weight
Mean

Difference

N Mean(SD)[hr] N Mean(SD)[hr] IV,Random,95% CI IV,Random,95% CI

1 Post-intervention

Xua 2004 61 1.53 (0.73) 63 1.8 (0.64) 100.0 % -0.27 [ -0.51, -0.03 ]

Subtotal (95% CI) 61 63 100.0 % -0.27 [ -0.51, -0.03 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.19 (P = 0.029)

2 Follow-up 3 months

Xua 2004 61 0.71 (0.33) 63 0.89 (0.38) 100.0 % -0.18 [ -0.31, -0.05 ]

Subtotal (95% CI) 61 63 100.0 % -0.18 [ -0.31, -0.05 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.82 (P = 0.0048)

3 Follow-up 6 months

Xua 2004 61 0.92 (0.71) 63 1.18 (0.66) 100.0 % -0.26 [ -0.50, -0.02 ]

Subtotal (95% CI) 61 63 100.0 % -0.26 [ -0.50, -0.02 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.11 (P = 0.035)

Test for subgroup differences: Chi2 = 0.62, df = 2 (P = 0.73), I2 =0.0%
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Analysis 1.32. Comparison 1 Infant massage versus control - physical development, Outcome 32 Blood flow

(post intervention).

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 32 Blood flow (post intervention)

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD)[cm] N Mean(SD)[cm] IV,Random,95% CI IV,Random,95% CI

1 Blood flow (cm/s) post-intervention

Argawal 2000 100 -2.4 (1.45) 25 -1.86 (1.01) 100.0 % -0.54 [ -1.03, -0.05 ]

Subtotal (95% CI) 100 25 100.0 % -0.54 [ -1.03, -0.05 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.17 (P = 0.030)

2 Blood velocity (cm/s) post-intervention

Argawal 2000 100 -18.38 (8.75) 25 -17.4 (13.8) 100.0 % -0.98 [ -6.65, 4.69 ]

Subtotal (95% CI) 100 25 100.0 % -0.98 [ -6.65, 4.69 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.34 (P = 0.74)

3 Vessel diameter (cm) post-intervention

Argawal 2000 100 -0.083 (0.03) 25 -0.1 (0.02) 100.0 % 0.02 [ 0.01, 0.03 ]

Subtotal (95% CI) 100 25 100.0 % 0.02 [ 0.01, 0.03 ]

Heterogeneity: not applicable

Test for overall effect: Z = 3.40 (P = 0.00067)

Test for subgroup differences: Chi2 = 5.13, df = 2 (P = 0.08), I2 =61%
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Analysis 1.33. Comparison 1 Infant massage versus control - physical development, Outcome 33 Formula

intake.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 33 Formula intake

Study or subgroup Favours experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD)[ml] N Mean(SD)[ml] IV,Random,95% CI IV,Random,95% CI

1 Post-intervention (US fl oz converted to ml)

Field 1996 20 -248.42 (88.72) 20 -319.39 (118.3) 100.0 % 70.97 [ 6.16, 135.78 ]

Subtotal (95% CI) 20 20 100.0 % 70.97 [ 6.16, 135.78 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.15 (P = 0.032)

Test for subgroup differences: Not applicable
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Analysis 1.34. Comparison 1 Infant massage versus control - physical development, Outcome 34 Illness.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 34 Illness

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 URTI (post intervention)

Liu C 2001 0 to 2 months 37/159 15/73 37.4 % 1.13 [ 0.67, 1.93 ]

Liu C 2001 3 to 6 months 31/49 15/29 62.6 % 1.22 [ 0.81, 1.85 ]

Subtotal (95% CI) 208 102 100.0 % 1.19 [ 0.86, 1.65 ]

Total events: 68 (Treatment), 30 (Control)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.05, df = 1 (P = 0.82); I2 =0.0%

Test for overall effect: Z = 1.04 (P = 0.30)

2 Anaemia (post intervention)

Liu C 2001 0 to 2 months 19/159 6/73 52.7 % 1.45 [ 0.61, 3.49 ]

Liu C 2001 3 to 6 months 13/49 5/29 47.3 % 1.54 [ 0.61, 3.87 ]

Subtotal (95% CI) 208 102 100.0 % 1.49 [ 0.79, 2.82 ]

Total events: 32 (Treatment), 11 (Control)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.01, df = 1 (P = 0.93); I2 =0.0%

Test for overall effect: Z = 1.24 (P = 0.22)

3 Diarrhoea (post intervention)

Liu C 2001 0 to 2 months 9/159 11/73 61.3 % 0.38 [ 0.16, 0.87 ]

Liu C 2001 3 to 6 months 5/49 7/29 38.7 % 0.42 [ 0.15, 1.21 ]

Subtotal (95% CI) 208 102 100.0 % 0.39 [ 0.20, 0.76 ]

Total events: 14 (Treatment), 18 (Control)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.03, df = 1 (P = 0.86); I2 =0.0%

Test for overall effect: Z = 2.79 (P = 0.0052)

Test for subgroup differences: Chi2 = 10.37, df = 2 (P = 0.01), I2 =81%
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Analysis 1.35. Comparison 1 Infant massage versus control - physical development, Outcome 35 Illness and

clinic visits.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 1 Infant massage versus control - physical development

Outcome: 35 Illness and clinic visits

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Illness follow-up 6 months

Kim 2003 23 11.68 (2.43) 22 20.5 (3.58) 100.0 % -8.82 [ -10.62, -7.02 ]

Subtotal (95% CI) 23 22 100.0 % -8.82 [ -10.62, -7.02 ]

Heterogeneity: not applicable

Test for overall effect: Z = 9.63 (P < 0.00001)

2 Clinic visits follow-up 6 months

Kim 2003 23 5.92 (0.95) 22 11.9 (2.43) 100.0 % -5.98 [ -7.07, -4.89 ]

Subtotal (95% CI) 23 22 100.0 % -5.98 [ -7.07, -4.89 ]

Heterogeneity: not applicable

Test for overall effect: Z = 10.78 (P < 0.00001)

Test for subgroup differences: Chi2 = 7.03, df = 1 (P = 0.01), I2 =86%
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Analysis 2.1. Comparison 2 Infant massage versus control - mental health and development, Outcome 1

Infant temperament meta-analyses.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 1 Infant temperament meta-analyses

Study or subgroup Experimental Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Activity (post-intervention)

Field 1996 20 -17.6 (4) 20 -16 (5) 33.7 % -0.35 [ -0.97, 0.28 ]

Jump 1998 17 -4 (0.78) 23 -4.56 (0.73) 33.0 % 0.73 [ 0.08, 1.38 ]

Koniak-Griffin 1988 20 4.15 (0.16) 21 3.74 (0.68) 33.3 % 0.80 [ 0.17, 1.44 ]

Subtotal (95% CI) 57 64 100.0 % 0.39 [ -0.34, 1.13 ]

Heterogeneity: Tau2 = 0.32; Chi2 = 8.01, df = 2 (P = 0.02); I2 =75%

Test for overall effect: Z = 1.04 (P = 0.30)

2 Persistence (post-intervention)

Field 1996 20 -16.7 (4) 20 -16.8 (4) 50.1 % 0.02 [ -0.60, 0.64 ]

Koniak-Griffin 1988 20 3.25 (0.6) 21 2.92 (0.82) 49.9 % 0.45 [ -0.17, 1.07 ]

Subtotal (95% CI) 40 41 100.0 % 0.24 [ -0.20, 0.67 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.90, df = 1 (P = 0.34); I2 =0.0%

Test for overall effect: Z = 1.06 (P = 0.29)

3 Soothability (post-intervention)

Field 1996 20 -18.5 (4) 20 -15.6 (5) 49.6 % -0.63 [ -1.26, 0.01 ]

Jump 1998 17 -5.38 (1.08) 23 -5.41 (0.84) 50.4 % 0.03 [ -0.60, 0.66 ]

Subtotal (95% CI) 37 43 100.0 % -0.30 [ -0.94, 0.35 ]

Heterogeneity: Tau2 = 0.11; Chi2 = 2.09, df = 1 (P = 0.15); I2 =52%

Test for overall effect: Z = 0.90 (P = 0.37)

Test for subgroup differences: Chi2 = 2.39, df = 2 (P = 0.30), I2 =16%
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Analysis 2.2. Comparison 2 Infant massage versus control - mental health and development, Outcome 2

Infant temperament (CCTI) post intervention.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 2 Infant temperament (CCTI) post intervention

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Activity

Field 1996 20 -17.6 (4) 20 -16 (5) 100.0 % -1.60 [ -4.41, 1.21 ]

Subtotal (95% CI) 20 20 100.0 % -1.60 [ -4.41, 1.21 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.12 (P = 0.26)

2 Soothability

Field 1996 20 -18.5 (4) 20 -15.6 (5) 100.0 % -2.90 [ -5.71, -0.09 ]

Subtotal (95% CI) 20 20 100.0 % -2.90 [ -5.71, -0.09 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.03 (P = 0.043)

3 Emotionality

Field 1996 20 12.2 (4) 20 13 (5) 100.0 % -0.80 [ -3.61, 2.01 ]

Subtotal (95% CI) 20 20 100.0 % -0.80 [ -3.61, 2.01 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.56 (P = 0.58)

4 Sociability

Field 1996 20 -19.9 (4) 20 -18.4 (4) 100.0 % -1.50 [ -3.98, 0.98 ]

Subtotal (95% CI) 20 20 100.0 % -1.50 [ -3.98, 0.98 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.19 (P = 0.24)

5 Persistence

Field 1996 20 -16.7 (4) 20 -16.8 (4) 100.0 % 0.10 [ -2.38, 2.58 ]

Subtotal (95% CI) 20 20 100.0 % 0.10 [ -2.38, 2.58 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.08 (P = 0.94)

6 Food adaptation

Field 1996 20 -13.4 (4) 20 -13.9 (4) 100.0 % 0.50 [ -1.98, 2.98 ]

Subtotal (95% CI) 20 20 100.0 % 0.50 [ -1.98, 2.98 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.40 (P = 0.69)

Test for subgroup differences: Chi2 = 4.26, df = 5 (P = 0.51), I2 =0.0%
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Analysis 2.3. Comparison 2 Infant massage versus control - mental health and development, Outcome 3

Infant temperament (Infant behaviour questionnaire (IBQ) post intervention).

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 3 Infant temperament (Infant behaviour questionnaire (IBQ) post intervention)

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Activity

Jump 1998 17 -4 (0.78) 23 -4.56 (0.73) 100.0 % 0.56 [ 0.08, 1.04 ]

Subtotal (95% CI) 17 23 100.0 % 0.56 [ 0.08, 1.04 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.31 (P = 0.021)

2 Soothability

Jump 1998 17 -5.38 (1.08) 23 -5.41 (0.84) 100.0 % 0.03 [ -0.59, 0.65 ]

Subtotal (95% CI) 17 23 100.0 % 0.03 [ -0.59, 0.65 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.10 (P = 0.92)

3 Duration of orienting

Jump 1998 17 -3.81 (1.3) 23 -3.81 (1.33) 100.0 % 0.0 [ -0.82, 0.82 ]

Subtotal (95% CI) 17 23 100.0 % 0.0 [ -0.82, 0.82 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P = 1.0)

4 Distress to limitations

Jump 1998 17 3.65 (0.63) 23 3.73 (0.7) 100.0 % -0.08 [ -0.49, 0.33 ]

Subtotal (95% CI) 17 23 100.0 % -0.08 [ -0.49, 0.33 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.38 (P = 0.70)

5 Fear

Jump 1998 17 3.22 (0.89) 23 3.28 (0.93) 100.0 % -0.06 [ -0.63, 0.51 ]

Subtotal (95% CI) 17 23 100.0 % -0.06 [ -0.63, 0.51 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.21 (P = 0.84)

6 Amount of smiling

Jump 1998 17 -5.2 (0.74) 23 -5.5 (0.64) 100.0 % 0.30 [ -0.14, 0.74 ]

Subtotal (95% CI) 17 23 100.0 % 0.30 [ -0.14, 0.74 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.34 (P = 0.18)

Test for subgroup differences: Chi2 = 5.28, df = 5 (P = 0.38), I2 =5%
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Analysis 2.4. Comparison 2 Infant massage versus control - mental health and development, Outcome 4

Infant temperament questionnaire (revised RITQ (Carey)) post-intervention 4 months.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 4 Infant temperament questionnaire (revised RITQ (Carey)) post-intervention 4 months

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Activity

Koniak-Griffin 1988 20 4.15 (0.16) 21 3.74 (0.68) 100.0 % 0.41 [ 0.11, 0.71 ]

Subtotal (95% CI) 20 21 100.0 % 0.41 [ 0.11, 0.71 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.69 (P = 0.0072)

2 Rhythmicity

Koniak-Griffin 1988 20 2.48 (0.66) 21 2.67 (0.78) 100.0 % -0.19 [ -0.63, 0.25 ]

Subtotal (95% CI) 20 21 100.0 % -0.19 [ -0.63, 0.25 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.84 (P = 0.40)

3 Approach

Koniak-Griffin 1988 20 2.19 (0.5) 21 2.02 (0.64) 100.0 % 0.17 [ -0.18, 0.52 ]

Subtotal (95% CI) 20 21 100.0 % 0.17 [ -0.18, 0.52 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.95 (P = 0.34)

4 Adaptability

Koniak-Griffin 1988 20 2.12 (0.6) 21 2.02 (0.69) 100.0 % 0.10 [ -0.30, 0.50 ]

Subtotal (95% CI) 20 21 100.0 % 0.10 [ -0.30, 0.50 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.50 (P = 0.62)

5 Intensity

Koniak-Griffin 1988 20 3.24 (0.9) 21 3.05 (0.6) 100.0 % 0.19 [ -0.28, 0.66 ]

Subtotal (95% CI) 20 21 100.0 % 0.19 [ -0.28, 0.66 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.79 (P = 0.43)

6 Mood

Koniak-Griffin 1988 20 2.78 (0.71) 21 2.47 (0.77) 100.0 % 0.31 [ -0.14, 0.76 ]

Subtotal (95% CI) 20 21 100.0 % 0.31 [ -0.14, 0.76 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.34 (P = 0.18)

7 Persistence

Koniak-Griffin 1988 20 3.25 (0.6) 21 2.92 (0.82) 100.0 % 0.33 [ -0.11, 0.77 ]

-4 -2 0 2 4

Favours experimental Favours control

(Continued . . . )

118Massage for promoting mental and physical health in typically developing infants under the age of six months (Review)

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



(. . . Continued)

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Subtotal (95% CI) 20 21 100.0 % 0.33 [ -0.11, 0.77 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.48 (P = 0.14)

8 Distractibility

Koniak-Griffin 1988 20 2.25 (0.85) 21 1.97 (0.65) 100.0 % 0.28 [ -0.18, 0.74 ]

Subtotal (95% CI) 20 21 100.0 % 0.28 [ -0.18, 0.74 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.18 (P = 0.24)

9 Threshold

Koniak-Griffin 1988 20 3.85 (0.85) 21 3.74 (0.9) 100.0 % 0.11 [ -0.43, 0.65 ]

Subtotal (95% CI) 20 21 100.0 % 0.11 [ -0.43, 0.65 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.40 (P = 0.69)

Test for subgroup differences: Chi2 = 5.92, df = 8 (P = 0.66), I2 =0.0%
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Analysis 2.5. Comparison 2 Infant massage versus control - mental health and development, Outcome 5

Infant temperament questionnaire (revised RITQ (Carey)) follow-up 8 months.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 5 Infant temperament questionnaire (revised RITQ (Carey)) follow-up 8 months

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Activity

Koniak-Griffin 1988 20 4.36 (1.2) 21 4.11 (0.55) 9.5 % 0.25 [ -0.33, 0.83 ]

Subtotal (95% CI) 20 21 9.5 % 0.25 [ -0.33, 0.83 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.85 (P = 0.40)

2 Rhythmicity

Koniak-Griffin 1988 20 2.8 (1.43) 21 2 (0.61) 7.0 % 0.80 [ 0.12, 1.48 ]

Subtotal (95% CI) 20 21 7.0 % 0.80 [ 0.12, 1.48 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.31 (P = 0.021)

3 Approach

Koniak-Griffin 1988 20 2.92 (1.34) 21 2.04 (0.55) 8.0 % 0.88 [ 0.25, 1.51 ]

Subtotal (95% CI) 20 21 8.0 % 0.88 [ 0.25, 1.51 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.73 (P = 0.0064)

4 Adaptability

Koniak-Griffin 1988 20 2.64 (1.42) 21 1.95 (0.66) 6.9 % 0.69 [ 0.01, 1.37 ]

Subtotal (95% CI) 20 21 6.9 % 0.69 [ 0.01, 1.37 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.98 (P = 0.048)

5 Intensity

Koniak-Griffin 1988 20 3.88 (0.6) 21 3.49 (0.61) 21.3 % 0.39 [ 0.02, 0.76 ]

Subtotal (95% CI) 20 21 21.3 % 0.39 [ 0.02, 0.76 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.06 (P = 0.039)

6 Mood

Koniak-Griffin 1988 20 3.46 (0.81) 21 2.38 (0.57) 16.3 % 1.08 [ 0.65, 1.51 ]

Subtotal (95% CI) 20 21 16.3 % 1.08 [ 0.65, 1.51 ]

Heterogeneity: not applicable

Test for overall effect: Z = 4.92 (P < 0.00001)

7 Persistence

Koniak-Griffin 1988 20 3.43 (1.36) 21 2.78 (0.76) 7.0 % 0.65 [ -0.03, 1.33 ]
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(. . . Continued)

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Subtotal (95% CI) 20 21 7.0 % 0.65 [ -0.03, 1.33 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.88 (P = 0.061)

8 Distractibility

Koniak-Griffin 1988 20 2.58 (0.71) 21 1.86 (0.6) 18.3 % 0.72 [ 0.32, 1.12 ]

Subtotal (95% CI) 20 21 18.3 % 0.72 [ 0.32, 1.12 ]

Heterogeneity: not applicable

Test for overall effect: Z = 3.50 (P = 0.00047)

9 Threshold

Koniak-Griffin 1988 20 4.18 (1.56) 21 3.7 (0.71) 5.8 % 0.48 [ -0.27, 1.23 ]

Subtotal (95% CI) 20 21 5.8 % 0.48 [ -0.27, 1.23 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.26 (P = 0.21)

Total (95% CI) 180 189 100.0 % 0.66 [ 0.48, 0.84 ]

Heterogeneity: Tau2 = 0.01; Chi2 = 8.58, df = 8 (P = 0.38); I2 =7%

Test for overall effect: Z = 7.07 (P < 0.00001)

Test for subgroup differences: Chi2 = 8.58, df = 8 (P = 0.38), I2 =7%
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Analysis 2.6. Comparison 2 Infant massage versus control - mental health and development, Outcome 6

Infant Care Questionnaire post-intervention.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 6 Infant Care Questionnaire post-intervention

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 ICQ fussy/difficult

O’Higgins 2008 31 27.83 (6.48) 28 26.46 (8.54) 100.0 % 1.37 [ -2.53, 5.27 ]

Subtotal (95% CI) 31 28 100.0 % 1.37 [ -2.53, 5.27 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.69 (P = 0.49)

2 ICQ unadaptable

O’Higgins 2008 31 6.24 (2.84) 28 6.43 (2.33) 100.0 % -0.19 [ -1.51, 1.13 ]

Subtotal (95% CI) 31 28 100.0 % -0.19 [ -1.51, 1.13 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.28 (P = 0.78)

3 ICQ dull

O’Higgins 2008 31 8.74 (2.91) 28 9.82 (3.03) 100.0 % -1.08 [ -2.60, 0.44 ]

Subtotal (95% CI) 31 28 100.0 % -1.08 [ -2.60, 0.44 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.39 (P = 0.16)

4 ICQ unpredictable

O’Higgins 2008 31 15.07 (4.79) 28 14.46 (4.57) 100.0 % 0.61 [ -1.78, 3.00 ]

Subtotal (95% CI) 31 28 100.0 % 0.61 [ -1.78, 3.00 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.50 (P = 0.62)

Test for subgroup differences: Chi2 = 2.30, df = 3 (P = 0.51), I2 =0.0%
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Analysis 2.7. Comparison 2 Infant massage versus control - mental health and development, Outcome 7

Infant Care Questionnaire follow-up 1 year.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 7 Infant Care Questionnaire follow-up 1 year

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 ICQ fussy/difficult

O’Higgins 2008 27 27.57 (6.36) 23 26.52 (6.17) 100.0 % 1.05 [ -2.43, 4.53 ]

Subtotal (95% CI) 27 23 100.0 % 1.05 [ -2.43, 4.53 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.59 (P = 0.55)

2 ICQ unadaptable

O’Higgins 2008 27 5.61 (2.8) 23 6 (1.6) 100.0 % -0.39 [ -1.63, 0.85 ]

Subtotal (95% CI) 27 23 100.0 % -0.39 [ -1.63, 0.85 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.62 (P = 0.54)

3 ICQ dull

O’Higgins 2008 27 9.44 (3.64) 23 9.09 (3.18) 100.0 % 0.35 [ -1.54, 2.24 ]

Subtotal (95% CI) 27 23 100.0 % 0.35 [ -1.54, 2.24 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.36 (P = 0.72)

4 ICQ unpredictable

O’Higgins 2008 27 15.24 (4.82) 23 13.35 (3.97) 100.0 % 1.89 [ -0.55, 4.33 ]

Subtotal (95% CI) 27 23 100.0 % 1.89 [ -0.55, 4.33 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.52 (P = 0.13)

Test for subgroup differences: Chi2 = 2.97, df = 3 (P = 0.40), I2 =0.0%
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Analysis 2.8. Comparison 2 Infant massage versus control - mental health and development, Outcome 8

Infant attachment (Q set).

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 8 Infant attachment (Q set)

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Follow-up 1 year

Jump 1998 15 -0.4 (0.19) 24 -0.34 (0.14) 100.0 % -0.06 [ -0.17, 0.05 ]

Subtotal (95% CI) 15 24 100.0 % -0.06 [ -0.17, 0.05 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.06 (P = 0.29)

Test for subgroup differences: Not applicable
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Analysis 2.9. Comparison 2 Infant massage versus control - mental health and development, Outcome 9

Child behaviour (HOME).

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 9 Child behaviour (HOME)

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Follow-up (24 months)

Koniak-Griffin 1988 12 41.03 (2.54) 13 40.69 (3.22) 100.0 % 0.34 [ -1.92, 2.60 ]

Subtotal (95% CI) 12 13 100.0 % 0.34 [ -1.92, 2.60 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.29 (P = 0.77)

Test for subgroup differences: Not applicable
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Analysis 2.10. Comparison 2 Infant massage versus control - mental health and development, Outcome 10

Eyberg Child Behaviour Inventory (ECBI) - Intensity domain.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 10 Eyberg Child Behaviour Inventory (ECBI) - Intensity domain

Study or subgroup Treatment Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Follow-up 24 months

Koniak-Griffin 1988 12 98.64 (13.67) 13 93.69 (23.4) 100.0 % 4.95 [ -9.94, 19.84 ]

Subtotal (95% CI) 12 13 100.0 % 4.95 [ -9.94, 19.84 ]

Heterogeneity: not applicable

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

Test for subgroup differences: Not applicable
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Analysis 2.11. Comparison 2 Infant massage versus control - mental health and development, Outcome 11

Eyberg Child Behaviour Inventory (ECBI) - Problem domain.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 11 Eyberg Child Behaviour Inventory (ECBI) - Problem domain

Study or subgroup Treatment Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Follow-up 24 months

Koniak-Griffin 1988 12 3.73 (3.87) 13 3.92 (3.97) 100.0 % -0.19 [ -3.26, 2.88 ]

Total (95% CI) 12 13 100.0 % -0.19 [ -3.26, 2.88 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.12 (P = 0.90)

Test for subgroup differences: Not applicable
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Analysis 2.12. Comparison 2 Infant massage versus control - mental health and development, Outcome 12

Mother and child interaction meta-analysis - Total NCATS and Murray Global.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 12 Mother and child interaction meta-analysis - Total NCATS and Murray Global

Study or subgroup Treatment Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Post-intervention

Elliott 2002 24 -55.46 (8.29) 23 -57.26 (5.37) 35.8 % 0.25 [ -0.32, 0.83 ]

O’Higgins 2008 31 -3.27 (0.7) 31 -3.26 (0.91) 37.8 % -0.01 [ -0.51, 0.49 ]

Onozawa 2001 10 -3.4 (0.92) 12 -2.2 (0.83) 26.3 % -1.32 [ -2.27, -0.38 ]

Subtotal (95% CI) 65 66 100.0 % -0.26 [ -1.01, 0.48 ]

Heterogeneity: Tau2 = 0.32; Chi2 = 8.03, df = 2 (P = 0.02); I2 =75%

Test for overall effect: Z = 0.69 (P = 0.49)

2 Follow-up 12 and 24 months

Koniak-Griffin 1988 12 -59.25 (5.19) 13 -58.69 (7.06) 39.6 % -0.09 [ -0.87, 0.70 ]

O’Higgins 2008 24 -3.79 (0.56) 16 -3.65 (0.4) 60.4 % -0.27 [ -0.91, 0.36 ]

Subtotal (95% CI) 36 29 100.0 % -0.20 [ -0.69, 0.29 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.13, df = 1 (P = 0.72); I2 =0.0%

Test for overall effect: Z = 0.79 (P = 0.43)

Test for subgroup differences: Chi2 = 0.02, df = 1 (P = 0.89), I2 =0.0%
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Analysis 2.13. Comparison 2 Infant massage versus control - mental health and development, Outcome 13

Nursing Child Feeding Assessment Scale (NCAFS) - Total.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 13 Nursing Child Feeding Assessment Scale (NCAFS) - Total

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Post-intervention (16 weeks)

Elliott 2002 24 -63.67 (7.15) 23 -61.57 (7.06) 100.0 % -2.10 [ -6.16, 1.96 ]

Subtotal (95% CI) 24 23 100.0 % -2.10 [ -6.16, 1.96 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.01 (P = 0.31)

Test for subgroup differences: Not applicable
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Analysis 2.14. Comparison 2 Infant massage versus control - mental health and development, Outcome 14

Nursing Child Assessment Teaching Scale (NCATS) - Mother.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 14 Nursing Child Assessment Teaching Scale (NCATS) - Mother

Study or subgroup Treatment Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Follow-up 24 months

Koniak-Griffin 1988 12 -41.58 (5.07) 13 -40.46 (6.89) 100.0 % -0.18 [ -0.96, 0.61 ]

Subtotal (95% CI) 12 13 100.0 % -0.18 [ -0.96, 0.61 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.44 (P = 0.66)

Test for subgroup differences: Not applicable
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Analysis 2.15. Comparison 2 Infant massage versus control - mental health and development, Outcome 15

Nursing Child Assessment Teaching Scale (NCATS) - Child.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 15 Nursing Child Assessment Teaching Scale (NCATS) - Child

Study or subgroup Treatment Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Follow-up 24 months

Koniak-Griffin 1988 12 -18 (2.95) 13 -18.92 (2.1) 100.0 % 0.35 [ -0.44, 1.14 ]

Total (95% CI) 12 13 100.0 % 0.35 [ -0.44, 1.14 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.87 (P = 0.39)

Test for subgroup differences: Not applicable
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Analysis 2.16. Comparison 2 Infant massage versus control - mental health and development, Outcome 16

Maternal sensitivity - warm to cold (Murray).

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 16 Maternal sensitivity - warm to cold (Murray)

Study or subgroup Treatment Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Post-intervention

O’Higgins 2008 31 -4 (0.57) 31 -4.05 (0.88) 48.4 % 0.05 [ -0.32, 0.42 ]

Onozawa 2001 10 -3.8 (0.27) 12 -3.1 (0.34) 51.6 % -0.70 [ -0.95, -0.45 ]

Subtotal (95% CI) 41 43 100.0 % -0.34 [ -1.07, 0.40 ]

Heterogeneity: Tau2 = 0.26; Chi2 = 10.74, df = 1 (P = 0.001); I2 =91%

Test for overall effect: Z = 0.90 (P = 0.37)

2 Follow-up 1 year

O’Higgins 2008 24 -4.7 (0.47) 16 -3.86 (0.28) 100.0 % -0.84 [ -1.07, -0.61 ]

Subtotal (95% CI) 24 16 100.0 % -0.84 [ -1.07, -0.61 ]

Heterogeneity: not applicable

Test for overall effect: Z = 7.07 (P < 0.00001)

Test for subgroup differences: Chi2 = 1.63, df = 1 (P = 0.20), I2 =39%
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Analysis 2.17. Comparison 2 Infant massage versus control - mental health and development, Outcome 17

Maternal sensitivity - non-intrusive to intrusive (Murray).

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 17 Maternal sensitivity - non-intrusive to intrusive (Murray)

Study or subgroup Treatment Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Post-intervention

O’Higgins 2008 31 -4.28 (0.52) 31 -4.55 (0.49) 52.3 % 0.27 [ 0.02, 0.52 ]

Onozawa 2001 10 -4.3 (0.46) 12 -3.8 (0.52) 47.7 % -0.50 [ -0.91, -0.09 ]

Subtotal (95% CI) 41 43 100.0 % -0.10 [ -0.85, 0.66 ]

Heterogeneity: Tau2 = 0.27; Chi2 = 9.86, df = 1 (P = 0.002); I2 =90%

Test for overall effect: Z = 0.25 (P = 0.80)

2 Follow-up 1 year

O’Higgins 2008 24 -4.48 (0.38) 16 -4.47 (0.5) 100.0 % -0.01 [ -0.30, 0.28 ]

Subtotal (95% CI) 24 16 100.0 % -0.01 [ -0.30, 0.28 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.07 (P = 0.95)

Test for subgroup differences: Chi2 = 0.04, df = 1 (P = 0.83), I2 =0.0%
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Analysis 2.18. Comparison 2 Infant massage versus control - mental health and development, Outcome 18

Maternal sensitivity - remoteness (Murray).

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 18 Maternal sensitivity - remoteness (Murray)

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Post-intervention

O’Higgins 2008 24 4.33 (0.73) 16 4.25 (0.55) 100.0 % 0.08 [ -0.32, 0.48 ]

Subtotal (95% CI) 24 16 100.0 % 0.08 [ -0.32, 0.48 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.39 (P = 0.69)

2 Follow-up

O’Higgins 2008 31 4.63 (0.67) 31 4.77 (0.3) 100.0 % -0.14 [ -0.40, 0.12 ]

Subtotal (95% CI) 31 31 100.0 % -0.14 [ -0.40, 0.12 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.06 (P = 0.29)

Test for subgroup differences: Chi2 = 0.83, df = 1 (P = 0.36), I2 =0.0%
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Analysis 2.19. Comparison 2 Infant massage versus control - mental health and development, Outcome 19

Infant interactions - infant performance - attentive to non attentive (Murray).

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 19 Infant interactions - infant performance - attentive to non attentive (Murray)

Study or subgroup Favours treatment Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Post-intervention

O’Higgins 2008 31 -2.63 (0.93) 31 -2.65 (1.08) 51.5 % 0.02 [ -0.48, 0.52 ]

Onozawa 2001 10 -3 (0.71) 12 -2 (0.75) 48.5 % -1.00 [ -1.61, -0.39 ]

Subtotal (95% CI) 41 43 100.0 % -0.47 [ -1.47, 0.52 ]

Heterogeneity: Tau2 = 0.44; Chi2 = 6.39, df = 1 (P = 0.01); I2 =84%

Test for overall effect: Z = 0.93 (P = 0.35)

2 Follow-up 1 year

O’Higgins 2008 24 -3.15 (0.65) 16 -3.33 (0.5) 100.0 % 0.18 [ -0.18, 0.54 ]

Subtotal (95% CI) 24 16 100.0 % 0.18 [ -0.18, 0.54 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.99 (P = 0.32)

Test for subgroup differences: Chi2 = 1.46, df = 1 (P = 0.23), I2 =32%
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Analysis 2.20. Comparison 2 Infant massage versus control - mental health and development, Outcome 20

Infant interactions - lively to inert (Murray).

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 20 Infant interactions - lively to inert (Murray)

Study or subgroup Treatment Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Post-intervention

O’Higgins 2008 31 -3.77 (0.55) 31 -3.78 (0.86) 53.5 % 0.01 [ -0.35, 0.37 ]

Onozawa 2001 10 -3.8 (0.86) 12 -2.8 (0.62) 46.5 % -1.00 [ -1.64, -0.36 ]

Subtotal (95% CI) 41 43 100.0 % -0.46 [ -1.45, 0.53 ]

Heterogeneity: Tau2 = 0.44; Chi2 = 7.31, df = 1 (P = 0.01); I2 =86%

Test for overall effect: Z = 0.91 (P = 0.36)

2 Follow-up 1 year

O’Higgins 2008 24 -4.07 (0.35) 16 -3.96 (0.29) 100.0 % -0.11 [ -0.31, 0.09 ]

Subtotal (95% CI) 24 16 100.0 % -0.11 [ -0.31, 0.09 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.08 (P = 0.28)

Test for subgroup differences: Chi2 = 0.46, df = 1 (P = 0.50), I2 =0.0%
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Analysis 2.21. Comparison 2 Infant massage versus control - mental health and development, Outcome 21

Infant interactions - happy to distressed (Murray).

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 21 Infant interactions - happy to distressed (Murray)

Study or subgroup Treatment Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Post intervention

O’Higgins 2008 31 -4.08 (0.46) 31 -4.15 (0.54) 56.5 % 0.07 [ -0.18, 0.32 ]

Onozawa 2001 10 -4.1 (0.66) 12 -3.2 (1.07) 43.5 % -0.90 [ -1.63, -0.17 ]

Subtotal (95% CI) 41 43 100.0 % -0.35 [ -1.29, 0.59 ]

Heterogeneity: Tau2 = 0.39; Chi2 = 6.06, df = 1 (P = 0.01); I2 =84%

Test for overall effect: Z = 0.73 (P = 0.46)

2 Follow-up 1 year

O’Higgins 2008 24 -3.96 (0.45) 16 -3.94 (0.31) 100.0 % -0.02 [ -0.26, 0.22 ]

Subtotal (95% CI) 24 16 100.0 % -0.02 [ -0.26, 0.22 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.17 (P = 0.87)

Test for subgroup differences: Chi2 = 0.45, df = 1 (P = 0.50), I2 =0.0%
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Analysis 2.22. Comparison 2 Infant massage versus control - mental health and development, Outcome 22

Parenting stress (PSI Abidin) child characteristics subscale.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 22 Parenting stress (PSI Abidin) child characteristics subscale

Study or subgroup Treatment Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Post-intervention

Jump 1998 17 140.53 (15.46) 23 130.96 (18.29) 53.6 % 9.57 [ -0.91, 20.05 ]

Oswalt 2007 7 28.57 (19.52) 8 63 (30.06) 46.4 % -34.43 [ -59.79, -9.07 ]

Subtotal (95% CI) 24 31 100.0 % -10.85 [ -53.86, 32.16 ]

Heterogeneity: Tau2 = 870.01; Chi2 = 9.88, df = 1 (P = 0.002); I2 =90%

Test for overall effect: Z = 0.49 (P = 0.62)

Test for subgroup differences: Not applicable
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Analysis 2.23. Comparison 2 Infant massage versus control - mental health and development, Outcome 23

Psychomotor Development Indices (PDI) meta-analysis post-intervention.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 23 Psychomotor Development Indices (PDI) meta-analysis post-intervention

Study or subgroup Treatment Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Post-intervention

Koniak-Griffin 1988 20 -137.72 (15.23) 21 -137.8 (20.4) 9.8 % 0.00 [ -0.61, 0.62 ]

Liu C 2001 0 to 2 months 159 -96.23 (11.5) 73 -90.37 (13.88) 46.0 % -0.48 [ -0.76, -0.19 ]

Liu C 2001 3 to 6 months 49 -103.92 (9.24) 29 -102.38 (16.02) 17.4 % -0.13 [ -0.58, 0.33 ]

Zhu 2010 55 -101.23 (12.79) 60 -96.38 (11.47) 26.8 % -0.40 [ -0.77, -0.03 ]

Subtotal (95% CI) 283 183 100.0 % -0.35 [ -0.54, -0.15 ]

Heterogeneity: Tau2 = 0.00; Chi2 = 3.03, df = 3 (P = 0.39); I2 =1%

Test for overall effect: Z = 3.53 (P = 0.00042)

2 Post-intervention sensitivity analysis Western studies

Koniak-Griffin 1988 20 -137.72 (15.23) 21 -137.8 (20.4) 100.0 % 0.00 [ -0.61, 0.62 ]

Subtotal (95% CI) 20 21 100.0 % 0.00 [ -0.61, 0.62 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.01 (P = 0.99)

Test for subgroup differences: Chi2 = 1.15, df = 1 (P = 0.28), I2 =13%
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Analysis 2.24. Comparison 2 Infant massage versus control - mental health and development, Outcome 24

Bayley Psychomotor Development Index (PDI) follow-up.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 24 Bayley Psychomotor Development Index (PDI) follow-up

Study or subgroup Treatment Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Follow-up 8 months

Koniak-Griffin 1988 20 -122 (17.5) 21 -121.22 (18.78) 100.0 % -0.78 [ -11.89, 10.33 ]

Subtotal (95% CI) 20 21 100.0 % -0.78 [ -11.89, 10.33 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.14 (P = 0.89)

2 Follow-up 24 months

Koniak-Griffin 1988 20 -112.1 (7.59) 21 -104.58 (19.59) 100.0 % -7.52 [ -16.53, 1.49 ]

Subtotal (95% CI) 20 21 100.0 % -7.52 [ -16.53, 1.49 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.63 (P = 0.10)

Test for subgroup differences: Chi2 = 0.85, df = 1 (P = 0.36), I2 =0.0%

-4 -2 0 2 4

Favours treatment Favours control

138Massage for promoting mental and physical health in typically developing infants under the age of six months (Review)

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



Analysis 2.25. Comparison 2 Infant massage versus control - mental health and development, Outcome 25

Mental Development Indices (MDI) meta-analysis post-intervention.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 25 Mental Development Indices (MDI) meta-analysis post-intervention

Study or subgroup Treatment Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Post-intervention

Koniak-Griffin 1988 20 -122.05 (24.07) 21 -132.05 (26.78) 18.3 % 0.38 [ -0.23, 1.00 ]

Liu C 2001 0 to 2 months 159 -103.12 (11.72) 73 -95.73 (12.49) 30.7 % -0.62 [ -0.90, -0.33 ]

Liu C 2001 3 to 6 months 49 -102.8 (12.91) 29 -101.07 (13.99) 23.7 % -0.13 [ -0.59, 0.33 ]

Zhu 2010 55 -103.12 (9.87) 60 -98.52 (11.37) 27.2 % -0.43 [ -0.80, -0.06 ]

Subtotal (95% CI) 283 183 100.0 % -0.27 [ -0.64, 0.11 ]

Heterogeneity: Tau2 = 0.10; Chi2 = 9.75, df = 3 (P = 0.02); I2 =69%

Test for overall effect: Z = 1.40 (P = 0.16)

2 Post-intervention sensitivity analysis Western studies

Koniak-Griffin 1988 20 -122.05 (24.07) 21 -132.05 (26.78) 100.0 % 0.38 [ -0.23, 1.00 ]

Subtotal (95% CI) 20 21 100.0 % 0.38 [ -0.23, 1.00 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.22 (P = 0.22)

Test for subgroup differences: Chi2 = 3.12, df = 1 (P = 0.08), I2 =68%
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Analysis 2.26. Comparison 2 Infant massage versus control - mental health and development, Outcome 26

Bayley Mental Development Index (MDI) follow-up.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 26 Bayley Mental Development Index (MDI) follow-up

Study or subgroup Treatment Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Follow-up 8 months

Koniak-Griffin 1988 20 -111.53 (33.23) 21 -134.38 (27) 100.0 % 22.85 [ 4.26, 41.44 ]

Subtotal (95% CI) 20 21 100.0 % 22.85 [ 4.26, 41.44 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.41 (P = 0.016)

2 Follow-up 24 months

Koniak-Griffin 1988 20 -123.09 (15.48) 21 -114.5 (17.83) 100.0 % -8.59 [ -18.80, 1.62 ]

Subtotal (95% CI) 20 21 100.0 % -8.59 [ -18.80, 1.62 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.65 (P = 0.099)

Test for subgroup differences: Chi2 = 8.45, df = 1 (P = 0.00), I2 =88%
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Analysis 2.27. Comparison 2 Infant massage versus control - mental health and development, Outcome 27

Gessel/Capital meta-analysis (post intervention).

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 27 Gessel/Capital meta-analysis (post intervention)

Study or subgroup Experimental Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Gross motor

Jing 2007 90 -100.56 (9.72) 90 -96.59 (10.89) 76.6 % -0.38 [ -0.68, -0.09 ]

Wang 2001 27 -2.093 (0.341) 30 -1.85 (0.418) 23.4 % -0.62 [ -1.16, -0.09 ]

Subtotal (95% CI) 117 120 100.0 % -0.44 [ -0.70, -0.18 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.61, df = 1 (P = 0.44); I2 =0.0%

Test for overall effect: Z = 3.34 (P = 0.00084)

2 Fine motor

Jing 2007 90 -105.58 (12.13) 90 -98.69 (10.31) 76.1 % -0.61 [ -0.91, -0.31 ]

Wang 2001 27 -2.426 (0.494) 30 -2.15 (0.375) 23.9 % -0.63 [ -1.16, -0.09 ]

Subtotal (95% CI) 117 120 100.0 % -0.61 [ -0.87, -0.35 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.00, df = 1 (P = 0.96); I2 =0.0%

Test for overall effect: Z = 4.61 (P < 0.00001)

3 Language

Jing 2007 90 -104.1 (9.51) 90 -99.95 (10.17) 54.2 % -0.42 [ -0.72, -0.12 ]

Wang 2001 27 -2.5 (0.665) 30 -1.8 (0.385) 45.8 % -1.29 [ -1.86, -0.71 ]

Subtotal (95% CI) 117 120 100.0 % -0.82 [ -1.67, 0.03 ]

Heterogeneity: Tau2 = 0.32; Chi2 = 6.94, df = 1 (P = 0.01); I2 =86%

Test for overall effect: Z = 1.89 (P = 0.059)

4 Personal-social behaviour

Jing 2007 90 -105.75 (10.97) 90 -99.34 (11.23) 55.9 % -0.58 [ -0.87, -0.28 ]

Wang 2001 27 -2.278 (0.543) 30 -1.58 (0.51) 44.1 % -1.31 [ -1.89, -0.73 ]

Subtotal (95% CI) 117 120 100.0 % -0.90 [ -1.61, -0.18 ]

Heterogeneity: Tau2 = 0.21; Chi2 = 4.91, df = 1 (P = 0.03); I2 =80%

Test for overall effect: Z = 2.47 (P = 0.014)

Test for subgroup differences: Chi2 = 2.21, df = 3 (P = 0.53), I2 =0.0%
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Analysis 2.28. Comparison 2 Infant massage versus control - mental health and development, Outcome 28

Gessel Developmental Quotient (post intervention).

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 28 Gessel Developmental Quotient (post intervention)

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Adaptive behaviour

Jing 2007 90 -106.56 (9.11) 90 -99.49 (9.24) 100.0 % -7.07 [ -9.75, -4.39 ]

Subtotal (95% CI) 90 90 100.0 % -7.07 [ -9.75, -4.39 ]

Heterogeneity: not applicable

Test for overall effect: Z = 5.17 (P < 0.00001)

2 Gross motor

Jing 2007 90 -100.56 (9.72) 90 -96.59 (10.89) 100.0 % -3.97 [ -6.99, -0.95 ]

Subtotal (95% CI) 90 90 100.0 % -3.97 [ -6.99, -0.95 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.58 (P = 0.0099)

3 Fine motor

Jing 2007 90 -105.58 (12.13) 90 -98.69 (10.31) 100.0 % -6.89 [ -10.18, -3.60 ]

Subtotal (95% CI) 90 90 100.0 % -6.89 [ -10.18, -3.60 ]

Heterogeneity: not applicable

Test for overall effect: Z = 4.11 (P = 0.000040)

4 Language

Jing 2007 90 -104.1 (9.51) 90 -99.95 (10.17) 100.0 % -4.15 [ -7.03, -1.27 ]

Subtotal (95% CI) 90 90 100.0 % -4.15 [ -7.03, -1.27 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.83 (P = 0.0047)

5 Personal-social behaviour

Jing 2007 90 -105.75 (10.97) 90 -99.34 (11.23) 100.0 % -6.41 [ -9.65, -3.17 ]

Subtotal (95% CI) 90 90 100.0 % -6.41 [ -9.65, -3.17 ]

Heterogeneity: not applicable

Test for overall effect: Z = 3.87 (P = 0.00011)

Test for subgroup differences: Chi2 = 4.07, df = 4 (P = 0.40), I2 =2%
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Analysis 2.29. Comparison 2 Infant massage versus control - mental health and development, Outcome 29

Capital institute Mental Checklist (post intervention).

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 29 Capital institute Mental Checklist (post intervention)

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Gross motor

Wang 2001 27 -2.093 (0.341) 30 -1.85 (0.418) 100.0 % -0.24 [ -0.44, -0.05 ]

Subtotal (95% CI) 27 30 100.0 % -0.24 [ -0.44, -0.05 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.41 (P = 0.016)

2 Fine motor

Wang 2001 27 -2.426 (0.494) 30 -2.15 (0.375) 100.0 % -0.28 [ -0.51, -0.05 ]

Subtotal (95% CI) 27 30 100.0 % -0.28 [ -0.51, -0.05 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.36 (P = 0.018)

3 Cognitive

Wang 2001 27 -2.685 (0.574) 30 -2.15 (0.882) 100.0 % -0.54 [ -0.92, -0.15 ]

Subtotal (95% CI) 27 30 100.0 % -0.54 [ -0.92, -0.15 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.74 (P = 0.0061)

4 Language

Wang 2001 27 -2.5 (0.665) 30 -1.8 (0.385) 100.0 % -0.70 [ -0.99, -0.41 ]

Subtotal (95% CI) 27 30 100.0 % -0.70 [ -0.99, -0.41 ]

Heterogeneity: not applicable

Test for overall effect: Z = 4.79 (P < 0.00001)

5 Social behaviour

Wang 2001 27 -2.278 (0.543) 30 -1.58 (0.51) 100.0 % -0.70 [ -0.97, -0.42 ]

Subtotal (95% CI) 27 30 100.0 % -0.70 [ -0.97, -0.42 ]

Heterogeneity: not applicable

Test for overall effect: Z = 4.99 (P < 0.00001)

6 IQ

Wang 2001 27 -121.48 (10.84) 30 -94.3 (12.09) 100.0 % -27.18 [ -33.13, -21.23 ]

Subtotal (95% CI) 27 30 100.0 % -27.18 [ -33.13, -21.23 ]

Heterogeneity: not applicable

Test for overall effect: Z = 8.95 (P < 0.00001)

Test for subgroup differences: Chi2 = 90.11, df = 5 (P = 0.00), I2 =94%
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Analysis 2.30. Comparison 2 Infant massage versus control - mental health and development, Outcome 30

Gessel Developmental Quotient (follow-up 6 months).

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 30 Gessel Developmental Quotient (follow-up 6 months)

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Adaptive behaviour

Jing 2007 54 -105.2 (9.77) 62 -99.41 (11.39) 100.0 % -5.79 [ -9.64, -1.94 ]

Subtotal (95% CI) 54 62 100.0 % -5.79 [ -9.64, -1.94 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.95 (P = 0.0032)

2 Gross motor

Jing 2007 54 -102.25 (12.73) 62 -99.4 (16.51) 100.0 % -2.85 [ -8.18, 2.48 ]

Subtotal (95% CI) 54 62 100.0 % -2.85 [ -8.18, 2.48 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.05 (P = 0.29)

3 Fine motor

Jing 2007 54 -106.87 (9.9) 62 -98.75 (9.52) 100.0 % -8.12 [ -11.67, -4.57 ]

Subtotal (95% CI) 54 62 100.0 % -8.12 [ -11.67, -4.57 ]

Heterogeneity: not applicable

Test for overall effect: Z = 4.49 (P < 0.00001)

4 Language

Jing 2007 54 -104.95 (11.04) 62 -97.05 (9.62) 100.0 % -7.90 [ -11.70, -4.10 ]

Subtotal (95% CI) 54 62 100.0 % -7.90 [ -11.70, -4.10 ]

Heterogeneity: not applicable

Test for overall effect: Z = 4.08 (P = 0.000045)

5 Personal-social behaviour

Jing 2007 54 -105.35 (8.77) 62 -99.16 (11.2) 100.0 % -6.19 [ -9.83, -2.55 ]

Subtotal (95% CI) 54 62 100.0 % -6.19 [ -9.83, -2.55 ]

Heterogeneity: not applicable

Test for overall effect: Z = 3.33 (P = 0.00086)

Test for subgroup differences: Chi2 = 3.28, df = 4 (P = 0.51), I2 =0.0%
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Analysis 2.31. Comparison 2 Infant massage versus control - mental health and development, Outcome 31

Attachment patterns (strange situation procedure).

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 31 Attachment patterns (strange situation procedure)

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 Secure (1 year follow-up)

O’Higgins 2008 13/23 11/16 100.0 % 0.82 [ 0.50, 1.34 ]

Subtotal (95% CI) 23 16 100.0 % 0.82 [ 0.50, 1.34 ]

Total events: 13 (Experimental), 11 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.79 (P = 0.43)

2 Avoidant (1 year follow-up)

O’Higgins 2008 2/23 1/16 100.0 % 1.39 [ 0.14, 14.07 ]

Subtotal (95% CI) 23 16 100.0 % 1.39 [ 0.14, 14.07 ]

Total events: 2 (Experimental), 1 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.28 (P = 0.78)

3 Resistant (1 year follow-up)

O’Higgins 2008 5/23 1/16 100.0 % 3.48 [ 0.45, 27.02 ]

Subtotal (95% CI) 23 16 100.0 % 3.48 [ 0.45, 27.02 ]

Total events: 5 (Experimental), 1 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 1.19 (P = 0.23)

4 Disorganised (1 year follow-up)

O’Higgins 2008 3/23 3/16 100.0 % 0.70 [ 0.16, 3.02 ]

Subtotal (95% CI) 23 16 100.0 % 0.70 [ 0.16, 3.02 ]

Total events: 3 (Experimental), 3 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.48 (P = 0.63)

Test for subgroup differences: Chi2 = 2.05, df = 3 (P = 0.56), I2 =0.0%
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Analysis 2.32. Comparison 2 Infant massage versus control - mental health and development, Outcome 32

Distractibility (toy) follow-up 1 year.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 32 Distractibility (toy) follow-up 1 year

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 Mean looks greater than 14 secs

O’Higgins 2008 3/17 1/15 100.0 % 2.65 [ 0.31, 22.82 ]

Subtotal (95% CI) 17 15 100.0 % 2.65 [ 0.31, 22.82 ]

Total events: 3 (Experimental), 1 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.89 (P = 0.38)

2 Mean looks less than 14 secs

O’Higgins 2008 14/17 14/15 100.0 % 0.88 [ 0.68, 1.14 ]

Subtotal (95% CI) 17 15 100.0 % 0.88 [ 0.68, 1.14 ]

Total events: 14 (Experimental), 14 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.95 (P = 0.34)

3 Max looks greater than 14 secs

O’Higgins 2008 13/17 12/15 100.0 % 0.96 [ 0.66, 1.38 ]

Subtotal (95% CI) 17 15 100.0 % 0.96 [ 0.66, 1.38 ]

Total events: 13 (Experimental), 12 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.24 (P = 0.81)

4 Max looks less than 14 secs

O’Higgins 2008 4/17 2/15 100.0 % 1.76 [ 0.37, 8.31 ]

Subtotal (95% CI) 17 15 100.0 % 1.76 [ 0.37, 8.31 ]

Total events: 4 (Experimental), 2 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.72 (P = 0.47)

Test for subgroup differences: Chi2 = 1.74, df = 3 (P = 0.63), I2 =0.0%
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Analysis 2.33. Comparison 2 Infant massage versus control - mental health and development, Outcome 33

Habituation.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 33 Habituation

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Cigales 1997 20 -10.2 (4.3) 12 -9.1 (5.6) 100.0 % -1.10 [ -4.79, 2.59 ]

Total (95% CI) 20 12 100.0 % -1.10 [ -4.79, 2.59 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.58 (P = 0.56)

Test for subgroup differences: Not applicable
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Analysis 2.34. Comparison 2 Infant massage versus control - mental health and development, Outcome 34

Seconds to habituation.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 34 Seconds to habituation

Study or subgroup Treatment Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Cigales 1997 20 183.7 (86) 12 194.6 (79.1) 100.0 % -10.90 [ -69.41, 47.61 ]

Total (95% CI) 20 12 100.0 % -10.90 [ -69.41, 47.61 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.37 (P = 0.72)

Test for subgroup differences: Not applicable
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Analysis 2.35. Comparison 2 Infant massage versus control - mental health and development, Outcome 35

Trials to habituation.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 35 Trials to habituation

Study or subgroup Treatment Control
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Cigales 1997 20 6.9 (1.6) 12 7.2 (1.4) -0.30 [ -1.36, 0.76 ]

Subtotal (95% CI) 0 0 0.0 [ 0.0, 0.0 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 2.36. Comparison 2 Infant massage versus control - mental health and development, Outcome 36

Post habituation.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 36 Post habituation

Study or subgroup Treatment Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Cigales 1997 20 10.1 (8) 12 8.1 (4.8) 100.0 % 2.00 [ -2.43, 6.43 ]

Total (95% CI) 20 12 100.0 % 2.00 [ -2.43, 6.43 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.88 (P = 0.38)

Test for subgroup differences: Not applicable
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Analysis 2.37. Comparison 2 Infant massage versus control - mental health and development, Outcome 37

Habituation test.

Review: Massage for promoting mental and physical health in typically developing infants under the age of six months

Comparison: 2 Infant massage versus control - mental health and development

Outcome: 37 Habituation test

Study or subgroup Treatment Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Cigales 1997 20 -20.1 (14.8) 12 -7.7 (4.5) 100.0 % -12.40 [ -19.37, -5.43 ]

Total (95% CI) 20 12 100.0 % -12.40 [ -19.37, -5.43 ]

Heterogeneity: not applicable

Test for overall effect: Z = 3.49 (P = 0.00049)

Test for subgroup differences: Not applicable
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A D D I T I O N A L T A B L E S

Table 1. Study investigators’ analyses: comparison of physical development

Survey time Height Weight Head Chest Comment

Liu C 2001 0 to

2 months; Liu

C 2001 3 to 6

months

4 months of age

(1 month Post-

intervention)

t = 0.854; P = 0.

396

t = 1.120; P = 0.

226

t =-0.343; P = 0.

732

t = 0.995; P = 0.

322

Through

a six-month ver-

tical survey of the

growth of all n =

310 (that is, all

partic-

ipants from both

Liu C 2001 0 to

2 months; Liu

C 2001 3 to 6

months) the in-

fant participants

over 0-6 months,

it was shown that

the weight and

the chest circum-

ference of the

infants who re-

ceived the mas-
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Table 1. Study investigators’ analyses: comparison of physical development (Continued)

sage

developed better

than the control

group. There was

a significant dif-

ference between

infants of the

two groups by

the six months.

Height and head

circumference

were not signifi-

cantly different

* Significantly

different

6 months of age

(3 months Post-

intervention)

t = 1.763; P = 0.

081

t = 2.295; *P = 0.

025

t = 0.411; P = 0.

682

t = 2.659; *P = 0.

010

Maimaiti 2007 n/a n/a n/a n/a n/a Outcome assess-

ments

at Post-interven-

tion on weight,

length and head

cir-

cumference were

presented using

a χ2 sided test

and were signif-

icantly different

between massage

and control

group ( P > 0.05)

Table 2. Sleep habits

Study ID Interven-

tion

Good Medium Not good Control Good Medium Not good Statistical significance

X2

P

Liu C

2001 0 to 2

months

n = 159 136 23 0 n = 73 49 20 4 X2 = 15.353

P = 0.0000

(statistically significant be-

tween massage and control)

Liu C

2001 3 to 6

months

n = 41 41 7 1 n = 29 21 7 1 X2 = 1.417

P = > 0.10 (not statistically

significant between massage

and control)
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Table 3. Other developmental measures

Study ID Outcome measure (Post-

intervention)

Intervention Control Statistical tests

X2

P

Maimaiti 2007 Rise from prone 0 degrees 6 71 X2= 4.212; P = < 0.05

Statistically significant between intervention and control.

Rise from prone 45 degrees 61 23

Rise from prone 90 degrees 33 6

Sight tracking 30cm 19 41 X2 = 30.11; P = < 0.05

Statistically significant between intervention and control.

Sight tracking 50cm 42 39

Sight tracking 100cm 39 20

Auditory tracking Can do 91 86 X2 = 4.735; P = < 0.05

Statistically significant between intervention and control.

Auditory tracking Cannot

do

9 14

Smiling for testers Can do 34 19 X2 = 4.568; P = 0.05

Statistically significant between intervention and control.

Smiling for testers Cannot

do

66 81

A P P E N D I C E S

Appendix 1. Original search strategies

The following strategy was used to search CENTRAL:

#1 MASSAGE (Mesh)

#2 Massage next therap*

#3 Therapeutic next touch

#4 THERAPEUTIC TOUCH (Mesh)

#5 TOUCH

#6 Tactile next stimulation

#7 #1 or #2 or #3 or #4 or #5 or #6

#8 infant* or baby or babies

#9 #7 and #8

The strategy used for MEDLINE, AMED and CINAHL was:

#1 exp MASSAGE/ or massage.mp.

#2 (massage adj therap$).mp

#3 (therapeutic adj touch).mp

#4 exp TOUCH/ or exp THERAPEUTIC TOUCH/ or touch.mp.

#5 (tactile adj stimulation).mp.
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#6 1 or 2 or 3 or 4 or 5

#7 (infant$ or baby or babies).mp.

#8 6 and 7

The strategy used for EMBASE was:

#1 exp MASSAGE/ or massage.mp.

#2 (massage adj therap$).mp

#3 (therapeutic adj touch).mp

#4 exp TOUCH/ or touch.mp.

#5 (tactile adj stimulation).mp.

#6 1 or 2 or 3 or 4 or 5

#7 (infant$ or baby or babies).mp.

#8 6 and 7 (1415)

The strategy used for LILACS was:

massage or massage therapy or massage therapies [Words] or therapeutic touch or touch or tactile stimulation [Words] and infant or

infants or baby or babies [Words]

The strategy used for PsycINFO was:

#10 (infant* or baby or babies) and (#1 or #2 or #3 or #4 or #5 or #6 or #7)

#9 infant* or baby or babies

#8 #1 or #2 or #3 or #4 or #5 or #6 or #7

#7 tactile adj stimulation

#6 therapeutic touch

#5 TOUCH

#4 therapeutic adj touch*

#3 massage adj therap*

#2 massage

#1 MASSAGE

The strategy used for the National Research Register was:

#1 MASSAGE (Mesh)

#2 Massage next therap*

#3 Therapeutic next touch

#4 THERAPEUTIC TOUCH (Mesh)

#5 TOUCH

#6 Tactile next stimulation

#7 #1 or #2 or #3 or #4 or #5 or #6

#8 infant* or baby or babies

#9 #7 and #8

Dissertation Abstracts, ClinicalTrials.gov, Cochrane Neonatal Review Group specialised register and the Chinese databases were searched

using the terms:

Infant or infants or baby or babies AND massage

Appendix 2. Original search dates

Cochrane Central Register of Controlled Trials (CENTRAL) 2005 (Issue 3)

MEDLINE (1970 to August 2005)

PsycINFO (1970 to August 2005)

CINAHL (1982 to August 2005)

EMBASE (1980 to August 2005)

Dissertation Abstracts (1981 to August 2005)

AMED (Alternative and Complementary Medicine) (1985 to August 2005)

LILACS (Latin American & Caribbean Health Sciences Literature) (1982 to August 2005)

The National Research Register (2005) Issue 3

Clinicaltrials.gov (1966 to 2005)
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Cochrane Neonatal Review Group specialised register (1966 to 2005)

VC undertook a search of the following Chinese database(s):

Chinese Scientific Journal Database (Jan 89 - Oct 05)

Traditional Chinese Medicine Database (Jan 84 - Sept 05)

Chinese BioMedical Database (Jan 89 - Oct 05)

China Academic Journal Full Text Database (Jan 94 - Oct 05)

China Proceedings of Conference Databases (Jan 99 - Oct 05)

China Doctorate/Master Dissertations Full Text Databases (Jan 99 - Oct 05)

Appendix 3. Results of the updated searches

Database searched Date of search Issue searched Number of hits Date range of search

CENTRAL 14.05.2010 2011(2) 115 2005-2010

MEDLINE 12.05.2010 1950 to May Week 1 2011 478 2005-2010

EMBASE 17.05 2010 1980 to Week 19 2010 384 2005-2010

CINAHL 14.05.2010 1937 to current 368 2005-2010

PsycINFO 15.05.2010 1887 to current 299 2005-2010

Maternity and Infant

Care

18.05.2010 1971 to May 2010 505 All years searched

LILACS 19.05.2010 all available years 30 2005-2010

Database searched Date of search Issue searched Number of hits Date range of search

CENTRAL 20.06.2011 2011(3) 21 Records added since May 2010

MEDLINE 20.06.2011 1948 to June Week 2 2011 121 Records added since May 2010

EMBASE 20.06.2011 1980 to 2011 159 Records added since May 2010

CINAHL 20.06.2011 1937 to current 111 Records added since May 2010

PsycINFO 20.06.2011 1887 to current 69 Records added since May 2010

Maternity and Infant

Care

20.06.2011 1971 to May 2011 37 Records added since May 2010

LILACS 20.06.2011 10 Records published 2010 - 2011
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(Continued)

WorldCat (dissertations) 20.06.2011 16 Records published 2005 - 2011

Database total before dupli-

cates removed

544 418

ClinicalTrials.gov 20.06.2011 14

China Masters’ Theses 15.06.2011 2000 to current 3 Searched via China National Knowl-

edge Infrastructure Portal limited to PY

2005-2011

China Academic Jour-

nals

15.06.2011 1915 to current 19 Searched via China National Knowl-

edge Infrastructure Portal limited to PY

2005-2011

China Doctoral Disser-

tations

15.06.2011 1999 to current 0 Searched via China National Knowl-

edge Infrastructure Portal limited to PY

2005-2011

China Proceedings of

Conference

15.06.2011 1999 to current 0 Searched via China National Knowl-

edge Infrastructure Portal limited to PY

2005-2011

Appendix 4. Search strategies for update search in June 2011

Ovid MEDLINE 1948 to June Week 2 2011, searched 20 June 2011

1 exp Massage/

2 massag$.mp.

3 exp Touch/ or exp Therapeutic Touch/

4 touch$.mp.

5 tactile stimul$.mp.

6 or/1-5

7 (infant$ or baby or babies).mp.

8 exp Infant/

9 7 or 8

10 6 and 9

11 limit 10 to ed=20100501-20110620

CINAHL Plus (EBSCOhost) 1937 to current, searched 20 June 2011

Search limited by publication year (2005 to 2011)

S10 S6 and S9

S9 S7 or S8

S8 infant* or baby or babies

S7 MH Infant

S6 S1 or S2 or S3 or S4 or S5

S5 tactile stimul*

154Massage for promoting mental and physical health in typically developing infants under the age of six months (Review)

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



S4 touch*

S3 MH Touch or MH Therapeutic Touch

S2 massag*

S1 MH Massage

CENTRAL 2011(3), searched 20 June 2011

#1 MeSH descriptor Massage

#2 massag*

#3 MeSH descriptor Therapeutic Touch

#4 MeSH descriptor Touch

#5 (touch*)

#6 (tactile next stimul*)

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

#8 MeSH descriptor Infant explode all trees

#9 infant* or baby or babies

#10 (#8 OR #9)

#11 (#7 AND #10)

#12 (#11), from 2005 to 2011

#13 hs-handsrch

#14 (#11 AND #13)

#15 (#12 OR #14)

PsycINFO (EBSCOhost) 1887 to 20 June 2011

Search limited by publication year (2005 to 2011)

S11 S6 and S10

S10 S7 or S8 or S9

S9 AG infancy

S8 AG neonatal

S7 infant* or baby or babies

S6 S1 or S2 or S3 or S4 or S5

S5 tactile stimul*

S4 touch*

S3 DE “Tactual Perception” or DE “Tactual Stimulation”

S2 massag*

S1 DE “Massage”

EMBASE 1980 to current, searched 20 June 2011

1. massage/

2. massag$.mp.

3. exp touch/

4. touch$.mp

5. tactile stimul$.mp.

6. or/1-5

7. exp infant/

8. (infant$ or baby or babies).mp.

9. 7 or 8

10. 6 and 9

11. limit 10 to yr=“2005 -Current
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LILACS searched 20 June 2011

(Mh MASSAGE ) or (Mh TOUCH) or massag$ or touch$ or (tactile and stimul$)

and

(Mh infant) or (baby or babies or infant$)

and

(PD 2005 or PD 2006 or PD 2007 or PD 2008 or PD 2009 or PD 2010 or PD 2011)

Maternity and Infant Care 1971 to June 2011, searched 20 June 2011. All years searched

1 Massage.de.

2 Touch.de.

3 touch$.mp.

4 massag$.mp.

5 Therapeutic touch.de.

6 tactile stimul$.mp.

7 or/1-6

8 (Infant - newborn or Infant - premature).de.

9 Infant - low birth weight.de. (2161)

10 (infant$ or baby or babies).mp.

11 or/8-10

12 7 and 11

WorldCat searched 20 May 2011

(Massage or touch) AND (infants or babies)

Search limited by publication year (2005 to 2011) and by Content (thesis/dissertations)

ClinicalTrials.gov searched 20 May 2011. All years searched

(Infant* or baby or babies) AND massage

China Knowledge Resource Integrated Database (CNKI) searched 15 May 2011

KW = infant or newborn AND KW =massage or therapeutic touch AND AB= random or randomly or randomised or randomised

Search limited by publication year 2005 to 2011

W H A T ’ S N E W

Last assessed as up-to-date: 20 December 2011.

Date Event Description

17 March 2013 New citation required but conclusions have not changed Review updated with new studies and analyses

31 March 2012 New search has been performed Updated search run. New authors
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H I S T O R Y

Protocol first published: Issue 4, 2004

Review first published: Issue 4, 2006

Date Event Description

13 November 2008 Amended Converted to new review format.

1 April 2008 Amended Minor error about dropout in Onozawa 2001 cor-

rected.

10 November 2006 Amended Minor changes have been made in November 2006 (to

be published Issue 1, 2007)

9 August 2006 New citation required and conclusions have changed Substantive amendment

C O N T R I B U T I O N S O F A U T H O R S

This updated review was written by Jane Barlow, Cathy Bennett, Angela Underdown.

Jane Barlow will have responsibility for updating the systematic review as new material becomes available.

Cathy Bennett contributed to the updated review by reviewing search results, extracting and entering data (with other authors) and

drafting the text.
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Internal sources

• University of Warwick, UK.
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External sources

• HTA, Not specified.

D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

We have rewritten sections of the Background.

Consistent with the Cochrane Handbook for Systematic Reviews of Interventions (Higgins 2011), since the previous version of the review

was published, additional elements have been added to the ’Risk of bias’ tables that were not present in the previous published review.

We added a comment in the Methods section, ’Unit of analysis issues’ concerning cluster randomisation. None of the included studies

in this review employed cluster randomisation.

A sensitivity analysis was used to assess the robustness of the findings by examining the impact of one large study (Kim 2003). This was

undertaken because we were concerned that this study dominated the meta-analysis and that the results of this study may have been

due to the fact that the sample comprised infants receiving orphanage care (that is, with unusually low levels of tactile stimulation),

whereas the remaining studies comprised infants receiving usual levels of tactile stimulation from parents.

In this updated review, we made a further post hoc decision to record factors such as geographical location of the population and risk

of bias for use in subsequent sensitivity analyses in which we repeated some of the meta-analysis, substituting alternative decisions to

ensure that the results of the review are robust. We also investigated the effect of duration on intervention on outcomes and performed

additional analyses accordingly.

I N D E X T E R M S

Medical Subject Headings (MeSH)

∗Child Development; ∗Massage; ∗Therapeutic Touch; Infant, Newborn; Physical Stimulation; Randomized Controlled Trials as Topic

MeSH check words

Humans; Infant
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