
Introduction
The sensation experienced in the intrauterine

environment is ideal for normal growth and
neurobehavioral development of the newborn
[1]. Preterm infants require efficient and cost
effective care to compensate for possible short-
age of intrauterine development.

Staffs working in Neonatal Intensive Care
Unite [NICU) searched for new ways to im-
prove the developmental quality for newborn
infants. Preterm infants must receive best bio-

medical care, as well as proper, psychological,
and emotional support to enhance their growth
[2].

One way of achieving this is the use of mas-
sage therapy. Massage therapy has been intro-
duced at NICUs in order to facilitate weight
gaining process when the preterm infants pri-
mary need to gain weight. This observation has
been reported in the preterm infant massage
study that was conducted in 2002 by Field TM
[3].

Traditional infant massage incorporates tac-

Original Research 

Medical Journal of the Islamic Republic of Iran.Vol. 23, No. 3,  November, 2009. pp. 148-153

Effect of tactile-kinesthetic stimulation on weight gaining of preterm
infants

Ashraf Mohamadzadeh, MD.1, Soheila Karbandi, Msc. 2, Esmaily Habibollah, PhD. 3,
Basiry Mahdi, Msc. 4

Center of Mashhad University of Medical Sciences, Neonatal Research Center NICU, Emamreza   Hospital Mashhad, Iran.

Abstract
Background: The quality of life and standard of health care in a society is meas-

ured by its preterm infants' mortality rate. The popularity and credibility of alterna-
tive treatment such as touch therapy may be effective in preterm and low birth weight
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mitted to the Neonatal Intensive Care Unite(NICU).
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apy for three 15 minute sessions per day for a 10 day period. Then weight gaining was
compared between the two groups. 

Results: The weight gain data was analyzed by SPSS software.  Over the 10 day
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tile stimulation. A number of studies have
shown positive effects of this stimulation on
preterm infants, and other studies have shown
that stimulation may adversely affect physio-
logical conditions in preterm infants and pro-
duce apnea [4]. 

In our study, we evaluated the effect of tac-
tile-kinesthetic stimulation on weight gain in
low birth weight infants. 

Methods
This study was conducted during a 4 Month

period, from July 2007 to November 2007, at
the NICU of Neonatal Research Center of
MUMS at Emamreza hospital. Forty preterm
infants were the subjects of this study in a ran-
domized controlled trial. The infants with the
following criteria were selected: gestational
age of 28 to 34 weeks, birth weight of 1000-
1500 grams, breast milk being fed by tube, and
age five days since birth. 

Babies with congenital malformation, acute
illnesses, heart rate (HR) of less than 100 and
more than 200 beats/minute over 12 seconds for
3 times during the intervention, and arterial O2
saturation level of less than 90 over 30 seconds
for 3 times during the intervention were exclud-
ed. After receiving the consents of parents, in-
fants were randomly assigned to one of the two
groups (control or case group).

Infants in the control group received the rou-
tine NICU nursing care. Infants in the case
group, in addition to the routine NICU nursing
care, received three 15 minute sessions of mas-
sage intervention each day. The massage started
on day five after birth in order to allow time for
physiological stabilization and to decrease the
chance of an unfavorable outcome. Caloric in-
take was recorded from the hospital chart. The
weight gain of preterm infants in two groups
was controlled daily by digital scale. All
preterm infants were considered medically sta-
ble and did not receive ventilator assistance.
The massage protocol was similar to that re-
ported by field study in 1986 [5].

Each infant in the case group received tactile
kinesthetic stimulation for three 15 minute ses-
sions in three consecutive hours begin approxi-
mately 30 minutes after the first feeding for 10
days in a row.

The stimulation sessions consisted of three
standardized five minute phases. Tactile stimu-
lation was given during the first and third phase
and kinesthetic stimulation was given during
the middle phase.

This study was approved by the Ethics Com-
mittee of MUMS and consent forms were re-
ceived from all parents.

Phase I and Phase III: For the tactile stimu-
lation, the infant was placed in a prone position.
The researcher used the palms of his scrubbed
and warmed hands on the infant's body while
the baby was in the incubator. He gently stroked
for five seconds, twelve times consecutively
(totaling one minute), the following five re-
gions of the infant's body:

From top of the forehead down the side of the
face to the neck and back to the forehead; from
back of the neck across the shoulders and back
to the neck; from the upper back down to the
waist and back up; from the thighs down to the
ankles and back to the thighs; and finally, from
the shoulders to the wrists and back to the
shoulders.

Phase II: For the subsequent kinesthetic
stimulation, the infant was placed in a supine
position. This five minute phase contained five
one-minute intervals and each interval included
six passive flexion/extension movements in the
right and left arm, the right and left leg, and the
two legs together. The massage intervention
was discontinued if the infant demonstrated any
signs of physiological distress (HR “100 or “
200 beats/minute for longer than 12 seconds or
arterial O2 saturation levels <90% for longer
than 30 seconds).

If the massage had to be discontinued due to
changes in either the HR or the oxygen satura-
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tion level, the researcher waited at least 30 min-
utes before instituting another massage session. 

Results
From the 40 preterm infants that participated

in this study, 17 preterm infants were excluded
due to illnesses, early discharge, or the parent's
unwillingness to continue with the study. Only
12 infants in the case group and 11 infants in the
control group continued. The group did not dif-

fer on the matched variables of gestational age,
birth weight, weight on day one of the study, 1
and 5 minute APGAR [Activity, Pulse, Gri-
mace, Appearance, and Respiration), beginning
of first feeding, gender, and fluid therapy. As
shown in table 1, no significant differences
were found between the two groups for these
variables.

The t-test on mean caloric intake/kg/day re-
vealed no significant differences between the

Effect of tactile-kinesthetic stimulation...
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Fig. 1. Comparing mean weight gain between two groups

Table 1. Characteristics of preterm infants in case and control groups
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two groups. To assess group differences in the
ratio of caloric intake/weight gain, results
showed caloric intake was more in case group
than control group but not significantly (Table
2).

The t-test on mean weight gain showed that
infants who were massaged (case group)
showed increased weight of 11.6 grams/day
during the study, whereas the increased weight
in the control group was only 5.4 grams/day and
significantly fewer (P=0.0001). This is reflect-
ed in table 2.

Separate analysis of weight gain during the
first and second half of the study (day 1-5 and 6-
11 respectively) revealed a significant effect
only in the second half (P<0.001) as it is reflect-
ed in Figure 1.

The results showed that weight gain in-
creased following the massage therapy as it has
been demonstrated in other studies.

Massaro and colleagues evaluated the effects
of massage with or without kinesthetic stimula-
tion on weight gain and length of hospital stay
in the preterm infants. Results showed that for
the infants with birth weight >1000g, average
daily weight gain was increased in the case
group compared to the control group [6]. The
study also concluded that massage with kines-
thetic stimulation is a relatively simple and in-
expensive intervention that can improve weight
gain in selected preterm infants and that length
of hospital stay is not impacted by massage
with or without kinesthetic stimulation. 

Chang and Suing indicated that nurses can
teach parents to administer massage therapy on

their preterm infants, which also enhances par-
ent-child attachment and interaction, and that
the massage therapy procedure can be included
in the premature infant care program in the fu-
ture [7].

Sharon & Mimouni found that energy expen-
diture is significantly decreased by 5 days of
massage therapy in metabolically and thermal-
ly stable preterm infants. This decrease in ener-
gy expenditure may be in part responsible for
the enhanced growth caused by massage thera-
py [8].

Lee evaluated the effects of massage on
weight, physiological parameters (vagal tone,
heart rate, oxygen saturation] and behavioral
responses. His result showed that massage ther-
apy enhances optimal physiological responses
and behavioral organization of preterm infants
[9].

Miguel and colleague obtained the same re-
sults. They concluded that preterm infants re-
ceiving massage therapy exhibited greater
weight gain, increased vagal tone, and gasteric
motility during and immediately after treatment
[10].

Mathai and his colleagues determined the ef-
fects of tactile kinesthetic stimulation on physi-
ological parameters, physical growth, and be-
havioral development in preterm infants. Their
results showed a weight gain of 4.29 grams/day
more than control group which was statistically
significant [11].  

Feldman and his colleagues evaluated 57
healthy preterm infants that were assigned in
three groups. Two groups received massage
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Table 2: compare of mean weight gain and caloric intake between two groups
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therapy from their mothers or nurses and the
third group was the control group. They showed
that over the 10 day study period, the two treat-
ment groups gained significantly more weight
compared to the control group [12].

A Cochrane meta-analysis has shown an av-
erage greater weight gain of 5 grams/day than
controls [13]. 

The mediating mechanisms for the greater
weight gain of the stimulated infants cannot be
determined from these data. Formula intake
was not a significant factor because caloric con-
sumption was equal in two groups.

Cassia Fogaça evaluated the salivary cortisol
levels before and after the massage therapy on
healthy infants. The results showed that there
were reductions in the salivary cortisol level
following the massage, thus reflecting possible
adaptation of the hypothalamic-pituitary-adre-
nal axis. But it is unclear whether this plays an
important role [14].

Others have not seen this reduction in the
cortisol levels but have observed an enhance-
ment in the activity of the sympathetic nervous
system. This, in turn, has been positively relat-
ed to better infant physiological and neurobe-
havioral conditions, maternal breastfeeding
successes, and positive bonding between in-
fants and the parents. The early, intimate, and
physiological stabilizing benefit of skin-to-skin
care seems to provide the optimal environment
for preterm infants in intensive care [15].

In a study, with the purpose of investigating
the neuroendocrine response in preterm infants
to a pattern of tactile-kinesthetic stimulation,
results showed that urine norepinephrine and
epinephrine values increased significantly only
in the stimulated babies. Urine dopamine and
cortisol values increased in both groups, and
serum growth hormone decreased in both
groups. Individual differences in urine norepi-
nephrine, epinephrine, dopamine, and cortisol
values were highly stable across the 10 days of
the study. The results of this study suggested
that tactile kinesthetic stimulation of preterm

infants had fairly specific effects on maturation
and/or activity of the sympathetic nervous sys-
tem. In addition, this study has defined cate-
cholamine and cortisol secretion levels across
various gestational ages in healthy preterm in-
fants [16].

Conclusion
However, regardless of pinpointing the un-

derlying mechanisms for the weight gain, it can
be concluded that providing massage therapy
for preterm infants was a very cost-effective
form of facilitating their growth. 

In our study, daily weight gain in the case
group was 6 grams more than the control group.
Mathai's study [11], showed a weight gaining of
4 grams/day more in case group compared to
the control group and a Cochrane Meta-analy-
sis [13] has shown an average greater weight
gain of 5 grams/day in the case group compared
to the control group. 

Moreover, as shown in figure 1 of our study,
beginning of weight gain in the case group was
in day 5 instead of day 8 in the control group.
But also weight gaining was significant in days
7, 8, 9, and 10 for the case group. 

Therefore, tactile kinesthetic stimulation had
direct effect on weight gaining in preterm in-
fants.

Further studies are needed to evaluate the ef-
fect of massage in the extremely low birth
weight (birth weight<1000 g] infants.
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