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Infant massage was first introduced in China in 2nd century BC. Massaging the newborn has been a tradition in India and
other Asian countries since time immemorial. Various oil-based preparations have been used depending on the regional
availability. There has been a recent surge in this ancient art particularly as a therapy among parents and professionals in
the Western world. Evidence exists supporting the benefits of touch and massage therapy. We reviewed the literature to
look at the various techniques of providing massage, its benefits, possible mechanism of action and adverse effects. The
review suggests that massage has several positive effects in terms of weight gain, better sleep-wake pattern, enhanced
neuromotor development, better emotional bonding, reduced rates of nosocomial infection and thereby, reduced mortality
in the hospitalized patients. Many studies have described the technique and frequency of this procedure. Massage was
found to be more useful when some kind of lubricant oil was used. Harmful effects like physical injury and increased risk of
infection were encountered when performed inappropriately. The review also discusses the different hypotheses put
forward regarding the mechanism of action. As of now there are very few studies describing the long term impact of
neonatal massage.
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ouch refers to contact between objects.

The touch in newborns can be active or

passive. Passive touch can be delivered as

a care touch or massage. Care touch refers
to the touch associated with feeding, changing
diapers, handling, holding, kangaroo care (KMC), or
examination of newborn. A methodological touch
intended to stimulate the baby is referred to as
massage(1). Positive touch, a term coined by Cherry
Bond, involves various types of infant touch-
interactions including massage.

The practice of neonatal massage has been
flourishing for decades in the Indian subcontinent.
There has been a recent surge of interest in the
Western world about this traditional art. Touch
Research Institute in Miami was established in 1990
to look into various aspects related to this subject.
Neonatal intensive care unit is considered a stressful
environ-ment with loud noise of equipment, alarms
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and bright lights. Neonatal massage may help these
neonates reduce the stress levels and has been
suggested to improve the growth and development of
preterm and low birth weight infants(2). This review
intends to analyse the benefits, drawbacks, and
possible mechanism of massage therapy in newborn
infants.

THE TRADITION

Systematic application of touch is called massage.
Massage of newborn can be done with or without a
lubricant to reduce the friction between the surfaces.
The lubricant used can be oil or a powder. Neonatal
massage has been a traditional practice in India,
Bangladesh, Nepal and other neighbouring
countries.

In a survey conducted among women in Nepal
about this traditional practice, it was observed that
89.5% of women give oil massage(3). Mustard oil

VOLUME 47—SEPTEMBER 17, 2010



KULKARNI, et al.

was the most common (99.7%) oil used for
massage(3). The massage is usually started within
12h of birth by grandmother or any other elderly lady
of the house.

Approximately 15-20 mL of oil is heated and
garlic and spices are occasionally added(3). The
baby is massaged with oil over the entire body and
the massage is done 1-3 times in a day(4). The
perception of the society about massage in newborn
is that it prevents cold/cough, provides warmth,
keeps the skin smooth and makes the bones
stronger(4,5). It was observed that massage was
more prevalent in home delivered infants as
compared to those born at a health-care setting(4).

EFFECTS OF INFANT MASSAGE

Weight gain: Weight gain is the most consistent
parameter associated with massage therapy in
neonates. In a study by Scafidi, et al.(6), forty
preterm infants (mean gestational age 30 weeks;
mean birthweight 1.17 kg) were subjected to tactile/
kinesthetic stimulation of 45 minutes per day (three
sessions of 15 minutes each) for 10 days. It was
observed that infants who received massage had
21% greater weight gain (34 vs 28 g). The weight
gain was observed to be 47% greater in another study
on preterm infants (mean gestational age 31 weeks;
mean birthweight 1280 g) who received similar
session of massage therapy(7). Similar results
(weight gain of 21.9%; 4.24g/day) were also
observed by Mathai, et al.(8). Most of the studies
have enrolled medically stable infants>30 weeks of
gestation. The effect of massage therapy in infants
<30 weeks is not known.

Sleep-wake pattern: Infants who receive massage
therapy appear more alert and spend less time in
sleep(9). Inastudy by Kelmanson, et al.(10), infants
less than 36 weeks of gestation (birth weight <2.5 kg)
subjected to massage till 8 months of age, had
improved quality of sleep with less awakening
during sleep. These infants were more active during
the day. It also hastened the onset of sleep(11).

Infant behavior: Preterm infants receiving massage
therapy scored better on the Brazelton behaviour
assessment scale(12) in terms of “orientation’, ‘range
of state’ ‘regulation of state’ and ‘autonomic

INDIAN PEDIATRICS

MASSAGE AND ToucH THERAPY IN NEONATES

stability’(8). Improved scores on mature habituation,
orientation, motor, and range of state behavior were
observed in another study(7). Preterm infants (mean
gestational age 30 weeks) who received moderate
pressure therapy (5 days) were less fussy, cried less
and showed less stress behavior(13). Infants who
received oil massage were seen to show fewer stress
behavior in the form of grimacing and clenched
fist(14). Massage treatment improves the mother
infant interaction and thus enhances their
bonding(15).

Nutritional purpose: Topically applied oil to preterm
skin (thin and wvascular) can be absorbed
systemically and serve nutritional purposes(16).
Serum triglyceride levels were significantly raised in
preterm infants (less than 34 week gestation) who
received oil massage with safflower oil and coconut
oil 4 times a day for 5 days(17). An increase serum
level of linoleic acid (essential fatty acid) was
reported from soybean oil (vegetable oil) massage on
SGA infants that resulted in improved anthro-
pometric parameters(18). However, serum triglyce-
ride levels were comparable in another study
comparing massage with or without 0il(19).

Local effects on skin: Oil massage results in
improved thermoregulation by decrease in the
convection losses through skin. In a study in Nepal,
the incidence of early hypothermia in the first 2
hours after delivery was reduced by nearly 50% and
the incidence of late hypothermia in the first 24
hours after birth was reduced by 30% by
implementing one of three interventions after
delivery (kangaroo care, traditional mustard oil
massage under a radiant heater, or plastic
swaddling)(20). Greater increase in temperature has
been noted in preterm infants who receive massage
therapy(21). Oil massage has also been shown to
remove the dead cells of skin and improve the texture
of skin by preventing the dryness and cracking of the
skin(22). Massage therapy has been shown to
improve the skin barrier function(23).

Other benefits: Level of energy expenditure was
significantly lower among preterm infants who
received the standard massage therapy for 5
days(24). This could apparently explain the better
somatic growth seen in infants receiving massage
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therapy. Incidence of late onset sepsis (positive
blood cultures and CSF cultures) has been shown to
be significantly less among infants (750-1500 g)
subjected to tactile-kinesthetic stimulation(25).
Infant massage is considered to reduce the length of
the hospital stay and hence reduce the cost of
medical care(6,7,24). It was traditionally thought
that infant massage makes the bones stronger. In a
study by Aly, et al.(26) on preterm infants (28-35
weeks gestation), the degree of bone formation was
measured in terms of serum type | collagen C-
terminal propeptide (PICP). It was observed that
there was a significant increase in PICP levels in
infants who received combined massage and
physical activity. In another study, DEXA (dual
energy X ray absorptiometry) scan was performed as
a marker of bone mineralization, and infants who
received massage therapy by mother and trained
professionals showed a greater score when
compared to controls(27). The effect of bone
mineralization by physical activity in preterm infants
needs further evaluation and the existing data is
insufficient(28). Massage has also been used for
short term benefits of decreasing the pain before heel
stick injury(29). Massage with sesame oil has also
shown to improve the circulation to massaged area
as documented by femoral artery blood velocity,
diameter and flow(30).

Decreased mortality: In a randomized controlled
trial conducted at Bangladesh(31), it was observed
that infants born before week 33 of gestation who
received topical emollient treatment with safflower
oil or aquaphor (petrolatum, mineral oil, mineral
wax, lanolin alcohol) were 41% less likely to
develop nosocomial infections than controls. This
resulted in lesser mortality in the study group. It was
concluded that skin application of sunflower seed oil
provides protection against nosocomial infections in
preterm very low birthweight infants.

UNDERLYING MECHANISMS: PHYSIOLOGICAL
EFFeECTS

Various mechanisms are postulated for the weight
gain shown by the infants who receive massage
therapy. It was initially thought that weight gain from
massage therapy was secondary to increase in caloric
consumption resulting from altered sleep-wake
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pattern. However, in a study by Dieter, et al.(32) it
was observed that although infants who received
massage therapy for 5 days spent less time sleeping,
the caloric consumption was same and did not
contribute to the observed weight gain(32). In a
study conducted by Diego, et al.(33), a significant
increase in vagal activity was noticed during the
period of 15 minute massage therapy. The vagal
activity was interpreted from ECG as a measure of
heart rate variability. It was also seen that there was a
significant increase in gastric motility in post
massage period. It was postulated that massage
causes increase in vagal activity, hence improved
gastric motility; this leads to better absorption of
nutrients resulting in better weight gain.

Preterm infants who received massage therapy
(15 min for 5 days) showed an increase in serum
insulin and serum IGF-1 levels(34). This could also
explain the weight gain associated with massage
therapy. Neonatal massage has been suggested to
decrease the levels of stress by decreasing the serum
cortisol and norepinephrine(11,14,35), and increas-
ing urinary excretion of epinephrine and norepine-
phrine(36). Elevated levels noted in this study could
represent improved sympathetic maturation which
might in turn hasten the lung maturation. Authors
have also suggested that immune function improves
with neonatal massage which apparently acts by
enhancing the natural killer cells (NK cells)(37).

Tactile kinaesthetic stimulation causes signifi-
cant increase in heart rate(8,38). However, the values
were within the physiological range(8). No change
was observed for respiratory rate, blood pressure and
apnea in infants receiving massage therapy(8).

THE PROCESS OF NEONATAL MASSAGE

There are no fixed guidelines describing the exact
methodology of neonatal massage. Field(39), in her
extensive research, has described a method which
has been followed by most studies on massage
therapy(39). The Field’s massage therapy consists of
both tactile and kinesthetic stimulation. Massage is
given in 15 minute sessions starting with 5 minutes
of tactile stimulation followed by 5 minutes of
kinesthetic stimulation and ending again with 5 min
of tactile stimulation. Three massage sessions need
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to be performed per day. Most of the studies have
given massage treatment for duration of 2-4
weeks(40). The massage can be given by trained
medical professional or by mother. It has been shown
that mothers are as effective as trained professional
in delivering the massage(41).

A conducive environment needs to be established
before initiation of massage. Aroom with soft light,
warm temperature, and low noise levels is ideal.
Massage should be given between the feeds and
ideally 45 min to 1 hour after a feed to avoid
regurgitation or vomiting of the feed. It should
involve the entire body starting from head, neck,
trunk and extremities. A firm stroke with flat of
fingers is used during massage therapy. Moderate
pressure is shown to be better than light pressure
massage in terms of weight gain(13).

In a well designed study by Mathai, et al.(8), the
procedure was divided into 2 phases of tactile
stimulation: first phase, the baby is placed prone and
12 strokes of 5 sec each is provided starting from
head, neck, shoulder to buttocks; second phase the
baby is placed supine 12 strokes of 5 sec each was
given starting from face, cheeks, chest, abdomen,
upper limb, lower limb, palms and soles. Third phase
consists of kinesthetic stimulation in which alternate
flexion and extension movements are performed at
major joints: ankle, knee, elbow and shoulder. The
massage can be interrupted for a few minutes when
the baby passes stool/urine or cries excessively.

OIL MASSAGE

Massage of newborn may be done using a lubricant
(oil) to avoid friction between the surfaces. The local
community in Nepal perceives mustard oil as the
best for its smell, taste and color(3). The choice of
the oil depends upon the availability, cost and safety.
Sunflower oil, coconut oil, and sesame oil are also
commonly used for massage.

Field, et al.(14) documented that massage with
oil makes the baby more alert, and shows fewer
stress behaviour as compared to those massaged
without 0il(14). In a well designed study, three
groups viz coconut oil, mineral oil and placebo were
compared in infants 1.5-2 kg who received massage
therapy 4 times a day for duration of first month.
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Infants who received coconut oil massage showed a
better weight gain velocity as compared to mineral
0il(42). In another study, infants massaged with
sesame oil showed greater improvement in
anthropometric parameters as compared to mustard
and mineral 0il(30).

DRAWBACKS OF MASSAGE THERAPY

NICU care of preterm infants involves the policy of
minimal touch to avoid acquiring infection. Massage
therapy in this subgroup can theoretically increase
the chances of infection. Most of the studies per-
taining to newborn massage have enrolled medically
stable preterm infants. The efficacy, safety of
massage in sick preterm has not been established.

There are many babies who develop allergic rash
with use of oil. Massage needs to be avoided in
medically unstable newborns and infants on
ventilator. On the contrary, it was observed that
infants who had experienced more complications
benefited more from the massage, with better weight
gain than medically stable infants(43). Massage
therapy should be avoided in infants with cardiac
diseases(44).

CONCLUSION

Benefits of massage include stimulation of
circulatory and gastrointestinal systems, better
weight gain, lesser stress behaviour, positive effects
on neurological and neuromotor development and
infant-parent bonding, and improved sleep. Massage
with oil results in improved skin condition
(increased hydration and surface lipid content) and
barrier function, resulting in reduced loss of trans-
epidermal water and improved thermoregulation,
transcutanoeus absorption of fatty acids contributing
to improved nutrition and better somatic growth.
Massage therapy is considered a safe practice and
there are no significant harmful effects, if performed
appropriately. Long term benefits of massage are not
well established and hence it remains unclear
whether this cost effective, culturally acceptable,
traditional practice is an effective use of time.

Conributors: The review was drafted by JSK and HS. AK
and PG searched the literature and revised the contents for
important intellectual inputs. RKA critically reviewed the

VOLUME 47—SEPTEMBER 17, 2010



KULKARNI, et al.

manuscript. All authors approved the final version.

Competing interests: This review article is based on the
presentation of Dr Anjali Kulkarni and deliberations
thereupon in the IAP Workshop on “Skin Care and
Cutaneous Stimulation for Newborns,” held on 23-24 Sep
2008 at New Delhi. Participants included RK Agarwal;
Udaipur (IAP President); Panna Choudhury (IAP
President-elect), Delhi; Rashmi Sarkar, Delhi; Ma Louisa
Uson-Peralta, Phillipines; Kamlesh V Bhagat, Mumbai;
and Sandipan Dhar, Kolkata (on teleconferencing); Anjali
Kulkarni, Delhi; and Piyush Gupta, Delhi (convener).

Funding: The workshop was sponsored by Johnson and
Johnson Limited, who manufacture baby care products.
No funding was received for writing this review.

REFERENCES

1. Leonard J. Exploring neonatal touch. Wesley J
Psychol 2008; 3: 39-47.

2. Vickers A, Ohlsson A, Lacy J, Horsley A. Massage
for promoting growth and development of preterm
and/or low birth weight infants. Cochrane Database
System Rev 2004; 2: CD000390.

3. Mullany LC, Darmstadt GL, Khatry SK, Tielsch
JM. Traditional massage of newborns in Nepal:
implications for trials of improved practice. J Trop
Pediatr 2005; 51: 82-86.

4. Darmstadt GL, Saha SK. Traditional practice of oil
massage of neonates in Bangladesh. J Health Popul
Nutr 2002; 20: 184-188.

5. Ahmed S, Sobhan F, Islam A, Barkat-e-Khuda.
Neonatal morbidity and care-seeking behaviour in
rural Bangladesh. J Trop Pediatr 2001; 47: 98-105.

6. ScafidiF, Field T, Schanberg S, Bauer C, Tucci K,
Roberts J, et al. Massage stimulates growth in
preterm infants: A replication. Infant Beh Dev 1990;
13:167-188.

7. Field TM, Schanberg SM, Scafidi F, Bauer CR,
Vega-Lahr N, Garcia R, et al. Tactile/kinesthetic
stimulation effects on preterm neonates. Pediatrics
1986; 77: 654-658.

8. Mathai S, Fernandaz A, Mondkar J, Kanbur W.
Effects of tactile-kinesthetic stimuation in
preterms: A controlled trial. Indian Pediatr 2001,
38:1091-1098.

9. Scafidi FA, Field TM, Schanberg SM, Bauer CR,
Vega-Lahr N, Garcia R, et al. Effects of tactile/
kinesthetic stimulation on the clinical course and
sleep/wake behavior of preterm neonates. Infant
Beh Dev 1986; 9: 91-105.

INDIAN PEDIATRICS

775

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

MASSAGE AND ToucH THERAPY IN NEONATES

Kelmanson IA, Adulas El. Massage therapy and
sleep behaviour in infants born with low birth
weight. Complement Ther Clin Pract 2006; 12:
200-205.

Field T, Grizzle N, Scafidi F, Abrams S,
Richardson S. Massage therapy for infants of
depressed mothers. Infant Behav Dev 1996; 19:
109-114.

Brazelton TB. Neonatal Behavioral Assessment
Scale, 2nd edn. London: Blackwell Scientific
Publication Ltd; 1984.

Field T, Diego MA, Hernandez-Reif M, Deeds O,
Figuereido B. Moderate versus light pressure
massage therapy leads to greater weight gain in
preterm infants. Infant Behav Dev 2006; 29: 574-
578.

Field TT, Schanberg S, Davalos M, Malphurs J.
Massage with oil has more positive effects on
newborn infants. Pre Perinatal Psychol J1996; 11,
73-78.

Lee HK. The effects of infant massage on weight,
height, and mother-infant interaction. Taehan
Kanho Hakhoe Chi 2006; 36: 1331-1339.

Fernandez A, Patankar S, Chawla C, Taskar T,
Prabhu SV. Qil application in preterm babies -A
source of warmth and nutrition. Indian Pediatr
1987;24:1111-1116.

Solanki K, Matnani M, Kale M, Joshi K, Bavdekar
A, Bhave S, et al. Transcutaneous absorption of
topically massaged oil in neonates. Indian Pediatr
1987; 24:1111-1116.

Soriana CR, Martinez FE, Jorge SM. Cutaneous
application of vegetable oil as a coadjuvant in the
nutritional management of preterm infants. J
Pediatr Gastroenterol Nutr 2000; 31: 387-390.

Arora J, Kumar A, Ramji S. Effect of oil massage
on growth and neurobehaviour in very low birth
weight preterm neonates. Indian Pediatr 2005; 42:
1092-1100.

Johanson RB, Spencer SA, Rolfe P, Jones P, Malla
DS. Effects of post-delivery care on neonatal body
temperature. Acta Paediatr 1992; 81: 859-863.

Diego MA, Field T, Hernadaz-Reif M. temperature
increase in preterm infants during massage therapy.
Infant Behav Dev 2008; 31: 149-152.

Johari H. Ayurvedic massage: Traditional Indian
techniques for balancing body and mind. From:
http://books.google.co.in/books?id=Q8ryo-

VOLUME 47—SEPTEMBER 17, 2010



KULKARNI, et al.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

SyO3UC&pg=PA16&Ipg=PA16&dqg. Accessed
on 23 August 2009.

Darmstadt GL, Dinulos JG. Neonatal skin care.
Pediatr Clin North Am 2000; 47: 757-782.

Lahat S, Mimouni FB, Ashbel G, Dollberg S.
Energy expenditure in growing preterm infants
receiving massage therapy. J Am Coll Nutr 2007;
26: 356-359.

Mendes EW, Procianoy RS. Massage therapy
reduces hospital stay and occurrence of late onset
sepsis in very preterm neonates. J Perinatol 2008;
28: 815-820.

Aly H, Moustafa MF, Hassanein SM, Massaro AN,
Amer HA, Patel K. Physical activity combined with
massage improves bone mineralization in
premature infants: a randomized trial. J Perinatol
2004; 24: 305-309.

Moyer-Mileur LJ, Ball SD, Brunstetter VL, Chan
GM. Maternal-administered physical activity
enhances bone mineral acquisition in premature
very low birth weight infants. J Perinatol 2008; 28 :
432-437.

Schulzke SM, Trachsel D, Patole SK. Physical
activity  programs  for  promoting  bone
mineralization and growth in preterm infants.
Cochrane Database Syst Rev 2007; 2: CD005387.

Jain S, Kumar P, McMillan DD. Prior leg massage
decreases pain responses to heel stick in preterm
babies. J Paediatr Child Health 2006; 42: 505-508.

Agarwal KN, Gupta A, Pushkarna R, Bhargava SK,
Faridi MMA, Prabhu MK. Effects of massage and
use of oil on growth, blood flow and sleep pattern in
infants. Indian J Med Res 2000; 112: 212-217.

Darmstadt GL, Saha SK, Ahmed AS, Ahmed S,
Chowdhury MA, Law PA, et al. Effect of skin
barrier therapy on neonatal mortality rates in
preterm infants in Bangladesh: a randomized,
controlled, clinical trial. Pediatrics 2008; 121: 522-
529.

Dieter J, Field T, Hernandez-Reif M, Emory E,
Redzepi M. Stable preterm infants gain more
weight and sleep less after five days of massage
therapy. J Pediatr Psychol 2007; 28: 403-411.

Diego MA, Field T, Hernandez-Reif M. Preterm
infant massage elicits consistent increase in vagal

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

MASSAGE AND ToucH THERAPY IN NEONATES

activity and gastric motility that are associated with
greater weight gain. Acta Paediatr 2007; 96: 1588-
1591.

Field T, Diego M, Hernandez-Reif, Dieter JN,
Kumar AM, Schanberg S, et al. Insulin and insulin
like growth factor-1 increased in preterm neonates
following massage therapy. J Dev Behav Pediatr
2008;

Field T, Hernandez-Reif M, Hart S, Theakston H,
Schanberg S, Kuhn C, et al. Pregnant women
benefit from massage therapy. J Psychosom Obs
Gynecol 1999; 19: 31-38.

Kuhn CM, Schanberg SM, Field T, Symanski R,
Zimmerman E, Scafidi F, et al. Tactile-kinaesthetic
stimulation effects on sympathetic and adreno-
cortical function in preterm infants. J Pediatr 1991,
119: 434-440.

Field T. Touch therapy effects on development. Int
J Beh Dev 1998; 22: 779-797.

Rose SA, Schmidt K, Riese ML, Bridger WH.
Effects of prematurity and early intervention on
responsivity to tactual stimuli: A comparison of
preterm and full term infants. Child Develop 1980;
51: 416-425.

Field T. Massage therapy. Complementary Alternat
Med 2002; 86: 168-171.

Hernandez-Reif M, Field T, Diego M, Beutler J.
Evidence-based medicine and massage. Pediatrics
2001; 108: 1053.

Ferber SG, Kuint J, Weller A, Feldman R, Dollberg
S, Arbel E, et al. Massage therapy by mothers and
trained professionals enhances weight gain in
preterm infants. Early Hum Dev 2002; 67: 37-45.

Sankaranarayanan K, Mondkar JA, Chauhan MM,
Mascarenhas BM, Mainkar AR, Salvi RY. Oil
massage in neonates: an open randomized
controlled study of coconut versus mineral oil.
Indian Pediatr 2005; 42: 877-884.

Scafidi FA, Field T, Schanberg SM. Factors that
predict which preterm infants benefit most from
massage therapy. J Dev Behav Pediatr 1993; 14:
176-180.

Weiss SJ. Psychophysiologic and behavioral
effects of tactile stimulation on infants
with congenital heart disease. Res Nur 1992; 15:
93-101.

INDIAN PEDIATRICS

VOLUME 47—SEPTEMBER 17, 2010



