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Introduction: Prematurely born infants often have developmental delays in multiple areas when compared to infants born at term.  
Neurodevelopmental supportive care techniques such as Kangaroo Mother Care or infant massage have the potential to affect the 
infant’s developmental outcome. Evidence supports the benefits of parent-administered infant massage in terms of the premature 
infants’ growth, weight gain and length of hospitalisation. However, the effect of infant massage on other aspects of development has 
not yet been established. 
Method: A randomised controlled trial was used to investigate the developmental milestones of infants who received parent-administered 
infant massage.  The Peabody Developmental Motor Scales Second Edition (PDMS-2) test was used to assess infants at birth and again 
at four to six months (actual age) along with the Bayley Scales of Infant and Toddler Development Third Edition (BSID-III). 
Results: Positive clinical effect sizes were shown in the massaged group in the Cognitive, Reflexes and Visual-Motor Integration subtests.  
There was also a strong correlation between frequency of massage and the social-emotional development of the massaged infants.  
Facilitators and barriers, in performing the infant massage programme, were established.
Conclusion: This study supports the use of parent-administered infant massage for premature infants older than 32 weeks gestation 
to assist with the attainment of their developmental milestones as well as the parent-infant bonding process.

INTRODUCTION	
Premature infants display different capabilities to those born at full-
term, as the premature infant has a period of foetal development 
outside the supportive environment of the uterus1.  The capabilities 
of the premature infant are therefore impacted as the infant under-
goes stressful and sometimes painful experiences before reaching 
gestational age1, 2.  A premature infant’s underdeveloped sensory 
system, can be overloaded with stimuli during medical procedures, 
resulting in them responding negatively to the same stimulus that an 
infant, born at term, responds positively to1, 2.  The developmental 
trajectories of premature and full-term infants often differ signifi-
cantly.  Infants born prematurely have been shown to have delayed 
developmental milestones when compared to term infants3, 4.  In a 
2014 study on premature infants with low birth weights, it was found 
that at a corrected age of 18-24 months, children displayed devel-
opmental delays in multiple areas such as motor skills, cognition 
and language5.  Furthermore, infants who are born prematurely or 
extremely prematurely, are at risk for later visual-motor integration 
and higher-order visual problems which impact on school-related 
tasks6-9.  Traditionally, occupational therapy offered to premature 
infants addressed specific deficits such as abnormal muscle tone, 
decreased range of motion at specific joints or a developmental 
delay which could have multiple causes10.  

Neurodevelopmental supportive care (NDSC) is currently 

the fundamental multidisciplinary approach practised in neonatal 
units10, 11.  NDSC or a neuroprotective strategy is any intervention 
that supports the development of a premature infant’s brain and 
neuronal wiring12, 13.  Every interaction that a premature infant has 
with a caregiver (medical staff or parents) has the potential to affect 
the infant’s developmental outcome14.  Therefore, therapeutic care 
of premature infants must involve not only the infant, but also the 
caregivers to ensure carry-over and success1, 10, 15.  Positive touch, 
one component of NDSC, includes techniques such as Kangaroo 
Mother Care (KMC), promotion of calming strategies during 
medical or care procedures, teaching parents massage techniques 
and positioning of the infant.  Infant massage has been shown to 
have multiple benefits, especially in populations of premature in-
fants16-19.  The aim of this research was to determine the effect of 
parent-administered premature infant massage on the acquisition 
of developmental milestones at four to six months actual age.

LITERATURE REVIEW
Touch is the first sense a fetus will develop20 and at approximately 
12 weeks, a fetus is able to detect touch throughout its body18.  The 
touch experienced by a fetus is deep pressure or proprioceptive 
input which enables the fetus to develop a sense of its body and its 
boundaries18.  The positive touch a fetus experiences helps start 
the formation of a bond between the mother and the fetus20.  Once 
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the infant is born, touch input can be used as a calming strategy by 
the caregiver of the child18. 

Touch is crucial to any new born infant’s development, attach-
ment and well-being18, 21.  A lack of touch can lead to stunting of 
an infant’s physical and emotional development, limitations in their 
formation of secure attachments, as well as possible failure to thrive 
later in life18, 21, 22.  Positive forms of touch such as the positive touch 
technique or massage can negate the negative effects of painful 
procedures and assist a preterm infant to remain in a regulated 
state23.  A well-regulated state is where infants are most likely to 
learn new skills and is therefore essential for development23.  Infant 
massage is a form of positive touch that can be used in premature 
infants to assist in central nervous system development14.  Central 
nervous system development will in turn allow the infant to self-
regulate and process information with improved efficiency, which 
can improve the infant’s occupational participation. The occupations 
that are expected of the new-born include: social play, feeding, 
exploration and procuring1.

McClure was a pioneer adapting traditional massage, specifi-
cally from the Indian culture, to a practice that is now widely used 
in most cultures22.  While working at an orphanage in India, Mc-
Clure became aware that Indian mothers regularly massaged their 
infants22.  She noted that children who had been massaged were 
warm and playful and willing to accept responsibility, despite the 
poverty-stricken circumstances in which they grew up22.  She took 
massage strokes from Indian and Swedish massage methods and 
combined these with techniques she had employed as a yoga in-
structor22.  McClure developed the massage techniques for infants 
that is currently taught globally by the International Association of 
Infant Massage (IAIM) to their instructors22.  Infant massage instruc-
tors trained by the IAIM do not necessarily need to be therapists 
or have a medical background in order to undergo the training.  
Infant massage instructors are however, taught to read the infant’s 
coping signals and be able to explain these to parents to avoid any 
detrimental effects on the infant.  During the training, instructors 
are taught to provide instruction to parents on the practise of infant 
massage.  At no time does the instructor massage the infant, but 
they rather provide instruction and support to the parents in this 
process.  Westernised infant massage has recently become popular 
due to the reported benefits for the parent and the infant19.

The benefits of infant massage in Western countries include 
higher bone density in premature infants, improved weight gain, 
pain reduction, increased feeding tolerance, better sleeping pat-
terns and improved parent-child attachment and bonding16, 18, 19, 24.  
Weight gain in particicular is important as premature infants who 
are medically stable often have to remain in hospital until they 
have gained sufficient weight to be discharged home safely16.  In 
a 2007 study, premature infants who were massaged daily were 
shown to gain more weight than those who did not receive mas-
sage intervention24. Similarly, in a study where mothers, who 
were human immunodeficiency virus (HIV) positive, were taught 
to massage their infants daily, massaged infants also put on more 
weight than their counterparts who were not massaged25.  These 
above-mentioned benefits of infant massage often decrease the 
length of hospitalisation of infants which has a favourable financial 
implication for hospitals and health care funders16.  

Infant massage not only benefits the infants but also the parents 
providing the massage and it has been shown to reduce anxiety in 
mothers of premature infants, increase their confidence in their 
parenting ability and assist them with the transition into their new 
role26.  A 2011 study suggested that increasing a mother’s sensitiv-

ity to her infant’s cues as part of a massage training programme, 
may have a positive effect on the disposition of the infant and the 
parent-infant relationship25.  Furthermore, infant massage has been 
reported to improve interactions between infants and their mothers 
in a group of mothers diagnosed with HIV and the mothers reported 
reduced feelings of depression and stress25.  Infant massage also sup-
ports fathers in their new role as a parent as fathers who took part 
in an infant massage programme reported lower levels of stress27. 

Various high-quality randomised controlled trials have been con-
ducted highlighting the above-mentioned benefits of infant massage 
for infants and parents28-30. The effect of infant massage on the de-
velopmental milestones of preterm infants is, however, not clear and 
this study was designed to investigate this aspect.  Three objectives 
were addressed: firstly, to determine the developmental outcomes for 
two groups of premature infants, those who received infant massage 
and those who did not; secondly, to describe barriers and facilitators 
identified by parents on the implementation of a hospital- and home-
administered infant massage programme into their daily routines; and 
finally, to determine the association between compliance of parent-
administered infant massage and the developmental outcomes of 
premature infants at four to six months actual age.

METHOD

Study design
This study made use of a quantitative, blinded, randomised control 
trial design.  Figure 1 (below) shows the RCT flow chart of the 
recruitment, randomisation, assessment and re-assessment of the 
experimental and control groups. 

Population and sampling procedures
The study population consisted of infants who were born prema-
turely at Chris Hani Baragwanath Academic Hospital, Gauteng and 
their parents.  This study made use of purposive sampling.  The 
inclusion criteria included infants born between 28- and 36-weeks 
gestational age and aged between 32- and 36-weeks gestational age 

Figure 1: Flow chart for the randomised controlled trial on 
parent-administered infant massage



South African  Journal of Occupational Therapy  —  Volume 51, Number 1, April 2021

38

© SA Journal of Occupational Therapy

at the time of recruitment. Infant massage is not recommended for 
infants younger than 32 weeks gestation or for infants weighing less 
than 1000g31. Infants who had neurological diagnoses or genetic 
complications were excluded from the study as well as infants whose 
parents were younger than 18 years old or who were receiving 
kangaroo care. Parents had to be proficient in speaking, reading and 
writing English. Infants and parents, who met the inclusion criteria 
and were in the wards at the time of screening, were invited to 
participate in the study.

The sample size was calculated at 43 participants per group 
based on an effect size of 10%, a standard deviation of 15 on the 
BSID-III assessment with a power of 80%32.  Participants were 
recruited over a six-month period and the final sample size was 46 
participants.  Parents who agreed to participate in the study were 
assigned to either the experimental or the control group using 
simple randomisation with a computer-generated randomiser.  The 
researcher was blinded to the group participants had been assigned 
to, to ensure all assessments of the infants were unbiased. The 
researcher conducted all assessments while a research assistant, 
who is an internationally certified infant massage instructor, trained 
the parents in the experimental group.  The infant massage protocol 
consisted of a daily, 10-15 minutes session administered by trained 
parents.  There is no current best practice standard for infant 
massage19. The dosage for this study was based on the protocol of 
similar studies using one or two 15-minute sessions per day16, 33.  
These short sessions are manageable for parents to fit into their 
daily routine.  The infant’s lower limbs, stomach, chest and upper 
limbs were massaged.  Even though the IAIM prescribes the use 
of a cold pressed vegetable oil in the practice of infant massage22, 
insufficient evidence is available on the effect of different lubricants 
on the skin of an infant19.  The use of oil on the skin of an infant 
may be associated with an adverse effect on the barrier function 
of the skin19 and infants may even develop an allergic rash during 
the massage practice34.  No oil was therefore used in this study.  
Parents used the same baby cream or lotion they used as part of 
the infant’s bath routine. 

Data collection
Data were collected at two points in time: on recruitment and 
post discharge at four- and six-months actual age when the 
infants returned for their first follow-up appointment with the 
doctors.  At the initial assessment, demographic information was 
collected by the researcher using a questionnaire developed by 
the researcher that was divided into parent demographics and 
infant demographics. The questionnaire included information 
about the infant’s gestational age, weight, head circumference, 
length, corrected age and any neonatal complications.  Information 
about the mother included her age, any complications she may 
have had while pregnant, highest level of education and whether 
she had returned to work.  Medical records were also reviewed 
by the researcher and relevant information collected regarding 
birth and medical history. 

All infants were assessed by the researcher using the Peabody 
Developmental Motor Scales – Second Edition (PDMS-2). The 
assessment provided a baseline functional evaluation of the infant 
and the same test was completed with the infant at four to six 
months actual age.  The PDMS-2 is a test that can be used from 
birth to five years of age and has been shown to be reliable and 
valid in assessing the motor capabilities of infants and children. 
The PDMS-2 was shown to have an excellent internal consistency 
of 0.92 (Cronbach’s alpha coefficient) and an excellent test-retest 

reliability of 0.9835. The test consists of six subtests, namely: Re-
flexes, Locomotion, Stationary, Grasp, Object Manipulation and 
Visual-Motor Integration.  The PDMS-2 scores were converted 
to standard scores which allowed for the comparison of scores 
of infants with different ages. 

At the follow-up assessment, the Bayley Scales of Infant and 
Toddler Development – Third Edition (BSID-III) was also used to 
assess the infants, as this is reported to be the gold standard of infant 
and toddler developmental assessments36.  The BSID-III scores an 
infant’s development on five scales, namely: Cognitive, Language, 
Motor, Social-Emotional and Adaptive Behavior36.  Although the 
BSID-III was developed and referenced in the United States of 
America, a 2013 study proved that the test was valid for use with 
South African urban children37. 

The parents of the infants assigned to the experimental group 
were required to complete an additional questionnaire, in English, 
on the barriers and facilitators related to executing the massage 
programme.  This was administered by the research assistant after 
the child had been assessed by the researcher. 

Data analysis
Demographic data were analysed using descriptive and inferential 
statistics to ensure the two groups of infants were comparable.  
Data collected from the developmental screening tools were 
summarized using means and standard deviations of the stan-
dard scores of the test. Standard scores were used to analyse 
the data as these yielded similar results when determining the 
concurrent validity of the BSID-III and the PDMS-238.  Due to 
the small sample size the data were not normally distributed 
and comparisons between the two groups were made using 
the unpaired t-test.  Cohen’s d-test was used to determine the 
clinical effect size between the two groups on the standardised 
scores of the PDMS-2 and the BSID-III.  Linear regressions were 
used to compare the effect that frequency of massage had on 
test scores.  

Ethical clearance and informed consent
Ethical clearance was obtained from the University of the Wit-
watersrand’s Human Research Ethics Committee prior to par-
ticipant recruitment and data collection with clearance number 
M160418. Parents, who were willing to participate in the study, 
were given an information letter explaining the study and signed 
informed consent prior to participation.  All participants were 
given a participant code so that their personal information was 
kept separately from their assessment result data to ensure 
confidentiality.  Consent was obtained from the hospital’s medi-
cal advisory committee as well as the Heads of Department of 
Paediatrics and Occupational Therapy.  

RESULTS
The study sample consisted of 46 infants and their parents who 
completed the initial data collection.  Due to a high attrition rate, 
only 17 infants were reassessed at the follow-up appointment.  
Therefore, results reported are for 17 infants and their parents that 
completed the research process, unless otherwise stated.  There 
were nine participants in the control group and eight participants 
in the experimental group.

Demographics
The control and experimental groups of infants were comparable 
in terms of their demographics and anthropometrics as there 
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were no statistically significant differences between the two 
groups at the time of their follow-up assessment (Table I and 
Table II).  All the parents who returned for follow-up appoint-
ments were the mothers of the infants (100%; n=17) and there 
was no statistically significant difference between the mothers 
of the two groups in terms of age (p=0.490), highest level of 
education (p=0.289), employment status (p=0.620) or maternal 
conditions (p=0.637). 

Peabody Developmental Motor Scales – Second 
Edition test results
The initial test scores of the PDMS-2 were comparable between 
the control and experimental groups of infants indicating that they 
were developmentally functioning on a similar level at the start of 
the study.  Follow-up test scores indicated the experimental group 
performed better in the Reflexes, Stationary, Grasping and Visual-
Motor Integration subtests while the control group performed better 
in the Locomotion subtest.  Large clinical effect sizes were noted in 
the Reflexes (d=0.78) and the Visual-Motor Integration (d=1.09) 
subtests.  When comparing initial standardised test scores to the 
follow-up test scores to determine improvement in milestone at-
tainment, the experimental group performed better in all subtests 
other than Grasping, and large clinical effect sizes were noted in the 
Reflexes (d=0.73) and Visual-Motor Integration (d=1.03) subtests 
(Table III. p40).

Bayley Scales of Infant and Toddler Development 
– Third Edition test results
The BSID-III test scores indicated the experimental group per-

Table I: Follow-up infant demographics (n=17)

Variable Group p-

ValueTotal 

(n=17)

Control 
(n=9)

Experimental 
 (n=8)

n (%)

Gender
Female
Male

10 (59%)
7 (41%)

5 (56%)
4 (44%)

5 (63%)
3 (38%)

1.000

Mode of delivery
Natural vaginal
Caesarean section

6 (35%)
11 (65%)

4 (44%)
5 (56%)

2 (25%)
6 (75%)

0.620

Neonatal  
complications
NNJ
TTN
NEC
RDS
Other
None

2 (12%)
0 (0%)
1 (6%)

13 (76%)
0 (0%)

3 (18%)

1 (11%)
0 (0%)

1 (11%)
8 (89%)
0 (0%)
0 (0%)

1 (13%)
0 (0%)
0 (0%)

5 (63%)
0 (0%)

3 (38%)

0.087

Neonatal jaundice (NNJ)
Transient tachypnoea of the new-born (TTN)
Necrotising enterocolitis (NEC)
Respiratory distress syndrome (RDS)

p ≤ 0.05 statistical significance*

p ≤ 0.05 statistical significance*

Table II: Follow-up infant anthropometrics (n=17)

Variable Group p-

ValueTotal 

(n=17)

Control 

(n=9)

Experimental 

(n=8)

Mean 

(SD)

Mean (SD) Mean (SD)

Gestational 

age (weeks) 

33.06 

(1.71)

33.33 (1.22) 32.75 (2.19) 0.589

Birth weight 

(g)

1681.18 

(288.34)

1636.67 

(212.31)

1731.25 

(364.85)

0.736

Actual age 

(months)

5.50 (0.87) 5.46 (1.06) 5.54 (0.67) 0.961

Corrected 

age (months)

3.95 (1.01) 3.97 (1.18) 3.94 (0.86) 1.000

Weight at 

follow-up (g)

5811.76 

(1229.61)

5791.11 

(1206.35)

5835.00 

(1338.47)

0.923

Length at 

follow-up 

(cm)

54.88 

(4.50)

58.25 (3.77) 58.38 (5.40) 0.874

Head circum-

ference at 

follow-up (cm)

38.88 

(2.02)

40.38 (2.13) 42.25 (1.49) 0.063

formed better in the Cognition, Language and Motor subtests 
(Table IV. p40).  The control group performed better in the Social-
Emotional and the Adaptive Behavior subtests.  A medium clinical 
effect size was noted on the Cognition (d=0.58) subtest. The 
Social-Emotional and Adaptive Behavior subtests showed negative, 
small and medium clinical effect sizes (-0.22 and -0.56 respectively) 
indicating that infants in the control group performed better than 
the experimental group infants.

Experimental group parent questionnaire results
The answers parents in the experimental group provided on 
the parent questionnaire indicated they carried out the massage 
anywhere between two and seven times per week. The moth-
ers identified barriers to carrying out the massage as: looking 
after other children, busy with other household tasks, the baby was 
asleep, and the baby was very small – I was scared to do the mas-
sage.  All the mothers reported they found the massage enjoyable; 
the most common reasons for enjoyment were the one-on-one 
time they had with their infant and their infant’s reaction to the 
massage. The majority of mothers (75%, n=6) reported the 
massage sessions lasted between 16 and 30 minutes. Only three 
of the mothers (38%, n=3) reported the massage sessions were 
too long and they found it difficult to fit the massage into their 
daily routines.  The majority of the mothers (75%, n=6) carried 
out the massage either before or after the infant’s bath time.  All 
of the mothers found the massage satisfying.  When asked to 
elaborate on their satisfaction, mothers reported the massage 
was a bonding experience, it was beneficial for the infant and it 
was relaxing for themselves. 
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Correlation between frequency of massage and 
developmental test scores

Peabody Developmental Motor Scales – Second 
Edition
There was a high positive correlation between the frequency of 
massage sessions and the Reflexes (r=0.61) subtest on the PDMS-2.  
There were two negative correlations on the Locomotion (r=-0.11) 
and Grasping (r=-0.07) subtests; these were, however, very low 
and not statistically significant.

Bayley Scales of Infant and Toddler Development 
– Third Edition
There were moderate negative to very low correlations on the 
Language (r=-0.41), Motor (r=-0.29) and Adaptive Behavior (r=-
0.10) subtests (Table V).  There were positive correlations on the 
Cognition (r=0.33) and Social Emotional (r=0.75) subtests (Table 
V).  The high positive correlation on the Social Emotional subtest 
was found to be statistically significant (p=0.033) (Table V. p41). 

DISCUSSION AND IMPLICATIONS
The infants from both experimental and control groups were com-
parable in terms of their demographic and anthropometric factors.  
There was also no statistically significant difference between the two 
groups’ initial PDMS-2 assessment results, indicating infants from 
both groups were developmentally on par prior to the interven-
tion.  Differences in the developmental outcomes between the two 
groups, at the time of the follow-up appointment, could therefore 

not be attributed to demographic or anthropometric factors or 
initial developmental levels.  

When comparing the change in results of the control and experi-
mental groups from the initial and follow-up assessments, large and 
medium clinical effect sizes were identified in the Reflexes, Stationary 
and Visual-Motor Integration subtests of the PDMS-2 with the experi-
mental group performing better on these subtests.  Reflexes are the 
foundation for later voluntary movement and motor skills39, which 
infants need to learn as they grow, assume different roles and take 
part in different occupations throughout their life.  The occupations 
expected of the new-born include social play, feeding, exploration and 
procuring which all require motor skills1.  Motor skills have further been 
shown to have an impact on skills such as mathematical and reading 
abilities when children start school7.  The fact that preterm infants, who 
received parent-administered massage in this study, performed better 
in the Reflexes subtest is an important finding as it provides the basis 
for not only later motor development, but also school-based skills.

The Stationary subtest of the PDMS-2 looks at an infant’s head and 
trunk control abilities.  It has been suggested that premature infants 
have decreased abilities when it comes to head control developmental 
milestones40.  Showing a medium clinical effect in this area, following 
the implementation of the massage programme, could have further 
positive implications for other stationary, gross motor milestones of 
premature infants such as sitting and standing.  These two positions 
are especially important as most daily occupations of children and 
adults take place in sitting and standing.  Furthermore, the ability to 
control ones’ trunk and maintain upright positions, such as sitting, 
has been shown to be strongly correlated to the reaching ability of an 

Table IV: Follow-up Standard Scores for the Bayley Scales of Infant and Toddler Development-
Third Edition (n=17)

	 Group p-Value Cohen’s d

Variable Total partici-
pants (n=17)

Control group (n=9) Experimental 
group (n=8)

Mean (SD)

Cognition 9.29 (2.37) 8.67 (2.16) 10.00 (2.40) 0.326 0.58°°

Language 17.59 (2.61) 17.56 (2.87) 17.63 (2.29) 0.845 0.03

Motor 19.53 (3.97) 18.78 (3.94) 20.38 (3.84) 0.528 0.41°

Social- 
emotional

16.29 (2.61) 16.56 (2.91) 16.00 (2.18) 0.487 -0.22°

Adaptive 
behavior

69.76 (7.03) 71.56 (7.15) 67.75 (6.23) 0.228 -0.56°°

Table III: Comparison of change in Standard Scores on the Peabody Developmental Motor 
Scale-Second Edition subtests from initial to follow-up scores (n=17)

Subtest Group p-Value Cohen’s d

Total  

(n=17)

Control  

(n=9)

Experimental 

(n=8)

Mean (SD)

Reflexes 1.59 (1.01) 1.22 (1.30) 2,00 (0.76) 0.240 0.73°°°

Stationary 2.76 (1.06) 2.45 (0.53) 3.13 (1.46) 0.212 0.62°°

Locomotion 2.53 (0.92) 2,45 (1.01) 2.64 (0.92) 0.758 0.19°

Grasping -1.00 (1.64) -0.89 (1.97) -1.13 (1.46) 1.000 -0.14°

Visual-motor 

integration 

4.53 (0.92) 4.11 (0.60) 5.00 (1.07) 0.054 1.03°°°

p ≤ 0.05 statistical 
significance*
d ≥ 0.8 large clinical 
effect size°°°
d ≥ 0.5 medium clinical 
effect size°°
d ≥ 0.2 small clinical 
effect size°

p ≤ 0.05 statistical 
significance *
d ≥ 0.8 large clinical 
effect size °°°
d ≥ 0.5 medium clinical 
effect size °°
d ≥ 0.2 small clinical 
effect size °
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Table V: Linear regression between frequency of massage and BSID-III Standard Scores

Cognition Language Motor Social-emotional Adaptive  
behavior

Correlation 
coefficient (r)

0.33 -0.41 -0.29 0.75 -0.10

p- value 0.432 0.307 0.488 0.033* 0.806

p ≤ 0.05 statistical significance*
r = 0.2-0.4 low correlation
r = 0.4-0.6 moderate correlation
r = 0.6-0.8 high correlation
r = 0.8-1.0 very high correlation

infant41.  If infants could assume and maintain these positions sooner, 
they would be able to learn new skills in these positions such as hand 
function skills which would in turn affect their ability to participate 
in all occupations.

Visual-motor integration, is required for two critical skills that 
children will use throughout their schooling careers and into their 
adult lives namely: handwriting and mathematics.  These skills have 
been shown to be affected in premature infants42.  It was further 
concluded in a 2018 study that children who were born prematurely 
are at risk of dysfunction in many higher-order visual tasks9.  Children 
who present with visual-motor integration disorders are often only 
identified at crèche or school age when more structured visual-motor 
tasks are required of them.  The finding in this study of a large posi-
tive clinical effect size related to visual-motor integration, in infants 
who have received infant massage, is important as early intervention 
could assist with minimising the problems premature infants often 
have in these areas later on.

There were no statistically significant differences between the 
results of the BSID-III of the two groups of infants.  Medium clinical 
effect sizes, in favour of the experimental group, were however 
identified for the Cognition subtest.  In a 2014 study, it was found 
that up to two years of age, premature infants score statistically 
lower than their full-term counterparts when tested on the BSID-III 
Cognition subtest43.  The same study showed that infants do tend to 
improve from the initial cognitive impact of prematurity, however, 
the effect of the initial cognitive disadvantage over a longer period 
was not studied43.  Given the intricacies of development, one could 
argue that cognition plays an important role in overall development, 
therefore, a medium clinical effect from infant massage in these at-risk 
premature infants is a potentially important finding. 

The small to medium clinical effect size on the Motor subtest 
(0.41) of the BSID-III, indicate the experimental group had performed 
better on this subtest.  The Motor subtest is divided into gross mo-
tor and fine motor components.  Gross motor items include head 
control in different positions, rolling abilities, prone play and sitting 
abilities while fine motor items include tracking abilities, bringing 
hands to mouth and grasping.  As discussed above these fine and 
gross motor milestones impact on development and participation 
in occupations such as dressing, hygiene, play activities and school 
tasks.  Premature infants further have different tracking abilities and a 
delay in their development of smooth pursuit eye movements when 
compared to their full-term counterparts44.  Improved visual abilities 
could positively affect visual-motor integration skills as discussed 
above.    A positive, even if small, clinical effect in the motor area is 
therefore important to note.  

The control group performed better on the Social-emotional 
subtest (small negative clinical effect size) and the Adaptive Behavior 
subtest (medium negative effect size).  These two subtests on the 
BSID-III are self-reported parent questions and the results should 
therefore be analysed with caution. Further investigations are re-
quired to establish a possible reason for these findings.

The execution of home programmes is most successful when 
they can be integrated into a caregiver and infant’s daily routine45.  As 
shown in this study, the majority of mothers reported that the daily 
massage sessions were not too long to fit into their daily routines 
and three quarters of mothers were found to have integrated the 
massage sessions into their infant’s bath time. The ability to integrate 
the massage programme into their daily routine would be a facilitator 
to making the programme successful as described in a 2014 study45.  
When asked about their satisfaction with the massage programme, 
all the mothers were either satisfied or very satisfied and they indi-
cated they enjoyed the massage.  A 2012 study on the link between 
treatment satisfaction and adherence, compliance and persistence 
suggested that the greater satisfaction there is with a programme, 
the greater the compliance to that programme is46. 

The mothers in this study noted a few barriers to completing 
daily massage sessions with their infant.  A quarter of the mothers 
reported they were looking after other children and could therefore 
not complete the massage sessions daily.  Looking after other children 
and parental stress levels can affect the compliance to a home exercise 
programme47.  This was evident in this study as one mother had a 
tragic event in their family and therefore did not complete the massage 
programme at home.  Another mother also noted she was scared to 
do the massage as the baby was very small, even though all mothers 
had extensive training on infant massage by the research assistant.  This 
is in line with the anxiety often experienced by parents of premature 
infants48.  Infant massage has, however, been shown to decrease pa-
rental stress25.  Parent-administered infant massage could therefore be 
beneficial for anxious mothers to assist with their anxiety levels and 
their new role of, not only mother, but mother of a premature infant.

When the frequency of massage sessions was correlated with the 
Social-emotional subtest (on the BSID-III), a statistically significant 
positive correlation was found. Infant-parent bonding and attach-
ment affect the infant’s life-long social development49.  The parent 
is described as the first bond infants will have and this is the basis for 
their future emotional development49.  Parents were taught, during 
instruction on infant massage, to read their infants’ cues and respond 
appropriately.  Parents were taught to look for signs that their infants 
are not coping with the massage such as crying, avoiding eye-contact, 
back arching or hand splaying and to respect the infants’ reactions and 
stop the massage sessions.  Alternatively, when the infant is looking 
at them, holding their own hands, cooing or smiling, it is a sign that 
the infant was enjoying the massage and parents could continue with 
the session.  It would therefore make sense that there was a posi-
tive correlation between frequency of massage and social-emotional 
development as the parents are responding to the infants’ earliest 
form of communication which is one of the main occupations of an 
infant.  This would further be impacted by the fact that infant mas-
sage is taught to parents as a one-on-one bonding time with their 
child, free from distractions.  Therefore, the higher the frequency 
of the massage sessions, the more time the parent was giving their 
infant their undivided attention.  On the correlation of the results 
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with frequency of massage, it was further noted that the Cognition 
subtest had a low positive correlation while the Language subtest had 
a moderate negative correlation.  Language and cognition are inter-
linked50 and further investigation would be required into this finding.

A limitation to this study was that the small sample size lowered 
the chances of finding statistical significance in results between the 
experimental and control groups.  Many of the mothers who did 
not return for follow-up could not be reached telephonically as their 
phones were often off or had been disconnected.  This indicates that 
there were possibly socio-economic concerns for these mothers 
which should be considered in future studies.  A further limitation was 
that the infants were only studied over their first four to six months 
of life, whereas a longitudinal study would have produced more data 
to study the long-term effects of infant massage.  The final limitation 
was that the parent questionnaire was mainly quantitative and did not 
give mothers an opportunity to add their own thoughts and feelings. 

CONCLUSION
Positive touch, as one component of neurodevelopmental sup-
portive care, has various benefits for premature infants and their 
parents.  Parent-administered infant massage is one form of positive 
touch. The results of this study confirm a positive clinical effect on 
the developmental milestones of premature infants, who received 
parent-administered infant massage, when assessed at four to six 
months actual age in comparison with infants who had did not re-
ceive the intervention.  Facilitators to parent-administered infant 
massage, that supported the mothers in carrying out the massage 
sessions, have been identified and include aspects such as the ease 
of integrating the programme into daily routines and enjoyment 
of the programme.  Barriers to completing the massage sessions 
included parental stress, performing other household chores and 
looking after other children.  Mothers were in general positive 
about the massage sessions with their infants.  A strong positive 
correlation was established between the frequency of massage 
sessions and the social-emotional development of premature in-
fants. This links to parent-infant bonding with mothers being able 
to read the infant’s cues during the massage process and respond 
appropriately.  The findings of the study are in favour of parent-
administered infant massage for premature infants to assist with the 
attainment of their developmental milestones as well as promoting 
the parent-infant bonding.
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