
hildbirth mortality rate relatively high in especially in developing
countries. Of those high morbidity and mortality rates, preterm
births are considered as of the major problems in those countries.

According to the reports disseminated by WHO and related organizations,
15 million preterm infants are born too early each year and one million
preterm died due to complications. It is worthy to note that the number of
the prematurity is unfortunately increasing day by day.1
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The Effects of Massage on the Weight Gain of
Preterm Infants: A Systematic Review

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  Along with the present systematic review, it was aimed to examine and discuss the
effects of therapeutic massage implementations on weight gain of very low birthweight preterm infants in
intensive care unit. MMaatteerriiaall  aanndd  MMeetthhooddss:: The relevant documents of the study were retrieved using key-
words namely, preterm, massage and weight gain from PubMed, Google Scholar and ScienceDirect data-
bases. Accordingly, a total of 5,453 documents were recorded. After inclusion criteria (experimental,
semi-experimental and randomized controlled trials, full texts published) and exclusion of the duplicated
articles, errata and undefined documents, we identified 18 relevant and available peer-reviewed publica-
tions from 2002 to 2017. PRISMA checklist was used for systematic review. RReessuullttss:: A total of 18 research
articles examined the effects of therapeutic massage applications (Tactile kinesthetic practices, coconut,
mineral oil and standardized massage) on weight gain. Of those studies, 15 research articles reported the pos-
itive effect of the massage on the weight gain but there were no remarkable effects of massage in the re-
mained studies. Physiologically, any increment in weight gain resulting from massage has been attributed
to improved conversion of food into growth coupled with the improved metabolic efficiency and attenu-
ated stress. CCoonncclluussiioonn::  In general, we can deduce and conclude that therapeutic massage implementations
on weight gain, which is of the growth and development parameters of preterm infants who are no matter
from different physiological, sociological and cultural characteristics are effective. In this context, the pres-
ent review study is considered to contribute to the research areas with respect to the massage implemen-
tations topics for preterm infants.

KKeeyywwoorrddss::  Preterm; massage; weight gain; nurse  

ÖÖZZEETT  AAmmaaçç:: Mevcut sistematik derlemeyle birlikte, yoğun bakım ünitesinde çok düşük doğum ağırlıklı pre-
term bebeklerin kilo alımı üzerine uygulanan tedavi edici masaj uygulamalarının incelenmesi ve tartışılması
amaçlanmıştır. GGeerreeçç  vvee  YYöönntteemmlleerr:: Pubmed, Google Scholar ve Science Direct veri tabanlarına preterm,
massage, weight gain anahtar kelimeleri kullanılarak tarama yapıldı. Sonuç olarak, 5,453 adet çalışma bu-
lunmuştur. Ancak, elde edilen bu çalışmalar dahil etme (deneysel, yarı deneysel ve randomize kontrollü
araştırmalar ve tam metine erişilebilen) ve hariç tutma (düplikasyon makaleler, hatalı makale ve tan-
ımlanamayan makaleler) gibi kriterlerden sonra, 2002 ve 2017 yılları arasında 18 adet ilgili çalışma be-
lirlenmiştir. Sistematik derleme için PRİZMA kontrol listesinden yararlanılmıştır. BBuullgguullaarr::  Toplam 18
araştırma makalesi, terapötik masaj uygulamalarının (Dokunsal kinestetik uygulamalar, hindistan cevizi,
mineral yağ ve standart masaj) kilo alımına olan etkisini incelemiştir. Bu çalışmalardan, 15 araştırma ma-
kalesinde masajın kilo alımına olumlu etkisi olduğu, ancak kalan çalışmalarda masajın kayda değer bir
etkisi olmadığı bildirilmiştir. Fizyolojik olarak, masajdan kaynaklanan kilo artışındaki herhangi bir artış,
artırılmış metabolik etkinlik ve zayıflatılmış stres ile gıdaların büyümeye dönüşümü ile açıklanmıştır.
SSoonnuuçç::  Genel olarak, terapötik masaj uygulamalarının farklı fizyolojik, sosyolojik ve kültürel özelliklerden
bağımsız preterm bebeklerin büyüme ve gelişme parametrelerinden olan kilo alımında etkili olduğu sonu-
cuna varabiliriz. Bu bağlamda, mevcut derleme çalışmasının, preterm bebekler için masaj uygulamalarına
ilişkin araştırma alanlarına katkıda bulunduğu düşünülmektedir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Preterm; masaj; kilo alımı; hemşire 
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Since the infants in Neonatal Intensive Care
Units (NICU) are considered to be subject to stress-
ful environment, the role of massage in alleviation
of the stress through providing tactile stimulation
has been well documented. Albeit that massage is
defined as any form of systematic tactile stimulation
by human hands, the type of massage implemented
for neonatal care is gentle and slow stroking. There-
fore, in order to promote the growth and develop-
ment of infants and low-birth weight infants,
massage has been recommended as an intervention.2

The first developing sense is the “sense of touch” in
working preterm that have completed the develop-
mental process due to the immaturity of sensory or-
gans. It led to such as vision, hearing senses and the
interaction with the environment after birth is real-
ized. Premature birth breaks mother-infant contact
early. This process is based on touch therapy mas-
sage therapy in terms of therapeutic treatment. Mas-
sage implements decrease the stress, sleep-nonsleep
balance bring to maturity, rise mother-baby con-
nection, contributing to the development of preterm,
drop the hyperbilirubinemia, weight gain, late pe-
riod neonatal sepsis prevention.3-9

It is important to note that weight gain, which
is of the growth and development parameters, may
greatly mitigate the number of preterms requiring
examinations. Moreover, it is emphasized that op-
timal weight gain is deemed to be linked with the
insulin–like growth factor-1 (IGF-1) that possesses
roles in regulation of activation of retinal vascular
endothelial growth factor by IGF-1 and retinal vas-
cular growth early in postnatal life.10-14

Any increment in weight gain resulting from
massage has been attributed to improved conver-
sion of food into growth coupled and shunted with
the improved metabolic efficiency.15-18 Further-
more, an explanation on improved weight gain was
associated with the reduced overt signs of the
stress.19 The weight gain mechanism is well-de-
scribed by Field et al. (2008), suggesting that
preterm infant weight gain shunted with massage
therapy were associated with augmented vagal ac-
tivity that suggests the reduced stress, and gastric
motility, which might have plausible roles in con-

tribution of more efficient food absorption.20 More-
over, it is highlighted that weight gain was associ-
ated with the increase in levels of serum insulin
and IGF-1 levels following massage therapy. Also,
the regulatory role of massage was postulated, pro-
posing that the massage improves autonomic nerv-
ous system function as measured by heart rate
variability in preterm infants.21 In addition to phys-
iological and neurological contributions of massage,
infant massage migt lead to earlier discharge and
reduced hospital costs.22

Herewith the study, we aimed to analyze and
discuss the original researches concerned with the
effects of massage on the weight gain of the
preterm infants in intensive care unit. Specific to
the weight gain, the physiological explanations on
the weight gain were also reported herein.

MATERIAL AND METHODS

SSeeaarrcchh  SSttrraatteeggiieess:: The relevant documents of the
study were retrieved using keywords namely,
preterm, massage and weight gain from PubMed,
Google Scholar and ScienceDirect databases. Ac-
cordingly, a total of 5,453 documentts were
recorded. After inclusion criteria (experimental,
semi-experimental and randomized controlled tri-
als, full texts published) and exclusion (duplicated
articles, errata and undefined documents, unpub-
lished thesis, review articles, meta-analyzes, con-
gress proceedings, case presentations and articles
published in non-refeered journals), 18 relevant ar-
ticles were included in this systematic review.23

The detailed for screening and retrieving docu-
ments are given in (Figure 1).

RESULTS AND DISCUSSION

Along with the present review, the studies con-
cerned with the massage and weight gain interac-
tion were examined. In this context, 18 relevant
documents were analyzed. Of experimental design
of the studies, randomized controlled trial (N=14),
non-randomized blinded clinical trial (N=2) and
quasi-experimental trial (N=2) were recorded. A
total of 1035 preterms have been included (N= 593
in experimental group and N=442 in control
group).10-27 Herewith the analyzed studies, the ex-
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periments were performed with infant’s gestation
week≤ 32 and an average of 1000 gram or more. 

Along with the analyzed articles for the cur-
rent study, the effects of different therapeutic mas-
sage applications (tactile kinesthetic practices,
coconut, mineral oil and standardized massage) on
weight gain have been examined. The massage im-
plementation was found to possess positive effect
on weight gain.20,22,24-36 whereas there were no sig-

nificant effects on weight gain.21,37,38 Evidence-based
care guidelines for preterm infant massage is defined
gastric motility and weight gain among preterm in-
fants. Infant’s gestational age must be equal to or
greater than the corrected age of 32 weeks and its
weight must be greater or equal to 1000 g.39 These
findings are consistent with the literature.

According to the detailed Table 1, the selected
and analyzed studies were presented with their de-
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FIGURE 1: PRISMA 2009 Flow Diagram.23 For more information, visit www.prisma-statement.org.
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tails including “author, year, country, journal,
method, sample, implementation, evaluation and
conclusions”. Herewith, we can deduce and con-
clude that the affirmative influence of the massage
on the weight gain, which is supported with the
basic and advanced physiological parameters, re-
gardless of the geographical origin of the preterm
infants, weight of the infants, duration of the mas-
sage theraphy and massage practitioners (specific
nurse, a trained massage therapist, registered nurses
in the NICU who were trained by the same li-
censed massage therapist or mothers).

Many explanations on mechanisms have been
postulated, providing basis for the benefits of mas-
sage in the promotion of growth and subsequently
weight gain. Massage implementations as a non-
nutritive sucking approach leads to stimulation of
proprioreceptors in the oral mucosa, which then
increase gastrin, insulin and cholecystokinin re-
lease.40 Apart from hormonal changes, the stress
behaviors are diminished with the massage through
attenuated cortisol levels in preterm infants fol-
lowing massage.41 Moreover, tactile stimulation-
induced increase in ornithine decarboxylase, an
important enzyme involved in protein synthesis,
contributes to the weight gain.33,42,43 It is re-high-
lighted that improvements in weight gain are asso-
ciated with improved metabolic efficiency leading
to acquisition of body mass of all types-adipose,
muscle and bone.33 On the other hand, out of the
analyzed studies, no significant effects of the mas-
sage on the weight gain have been observed. This is
explained as fact that mothers could not use mod-
erate pressure during massage implementations for
their intense emotions about their small babies.44

Whereas the weight gain was recorded at the
end of massage theraphy by mother., there was no
weight gain in the resport by Procianoy et al.
(2010).30-31,38 Also, educating parents to massage their
preterm infants with preterm infants may improve
the physical well-being of the infants and increase
parental satisfaction.28 Practices made by mothers are
supported by the literature proposing the mother’s
contribution on weight gain. We should moreover
note that the difference among the studies might also
attributed to preterms of less than 1000 g.38 

CURRENT STATUS AND FUTURE OUTLOOOK 

Massage therapy dates back to history of the
human being from prehistoric times to modern his-
tory. Massage therapies have been used for differ-
ent purposes and has been deemed as primary
healing practices as of that time. In the Ayur-Veda
(around B.C.800, India), it has been reported that
massage therapies have been used for many condi-
tions including mental diseases, stomach pain,
dropsy, torpor etc. Also, in New Zeland, mothers
used massage for shaping and improving their chil-
dren’ noses and strengthen their legs. In Cuba, a
garlic and oil massage hav been used for alleviating
pain. In Samoa, they use the mixture of coconut
milk, flower and roots. Of the massage therapies,
Swedish therapy is the most popular.45

In the study by Yılmaz and Conk, massage
therapies are also common in many parts of the
world such as Nigeria, Uganda, Fiji, New Guinea,
Venezuela.  In Turkey, there are two types of the
infant massages applies.46 The first one is used for
treatment of colic, abdomen and feet massage with
some aromatic oils for the first months of the in-
fants. The later one is the extension and flexion of
the extremities of the infant.46

We can deduce that masage therapies are not
new, even old as human history but there is no a
uniform method on the application. Of the ana-
lyzed studies along with the study, practitioners,
duration, material as a massage agent and their con-
tent are different from each other. We can high-
light that the mentioned variables induce and
modulate the pathways of the efficiency of the me-
tabolism and subsequently contribute to the
weight gain. However, with the present results
herein, we cannot conclude which treatments
differing oil and their content- the efficacy of a
biological material is well-known to be associated
with their content- or standardize massage dif-
fering practitioners and duration are the opti-
mum therapies albeit that the massage favors
significantly weight gain. For the forthcoming
studies, the optimal duration, method with opti-
mal massage agent might be determined in com-
parison to the standardized massage.
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CONCLUSION

The evidences suggest that massage therapy improve and
promote the growth and development in preterm infants
and subsequently weight gain, which is coupled and
shunted with improved metabolic efficiency and attenuated
stress behaviors. Regardless of the different physiological,
sociological and cultural characteristics of the preterms all,
massage therapy is deemed and suggested as an effective
method for weight gain through modulating metabolic ef-
ficiency of preterm infants.
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