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Background: Growth velocity is one of the most important problems in low birth weight (LBW) neonates.
Aims: The purpose of this study was to compare the effects of body massage with and without sunflower oil
on the growth of LBW preterm neonates in Iran.
Study design: A single-blinded randomized clinical trial
Subjects: This study examined neonates admitted to NICU with gestational age of 33–37 weeks and birth
weight of 1500–1999 g, without birth asphyxia and medically stable
Outcome measures: Neonates were randomly assigned to two groups to receive moderate pressure massage
alone or the same massage with sunflower oil by their mothers, three times a day for 14 consecutive days.
The primary variables were increases in mean of growth parameters (weight, height and head circumference)
that were evaluated 14 days after intervention, at ages 1 and 2 months. Secondary variables were clinical side

effects.
Results: Fifty-four neonates including 25 girls and 29 boyswithmean gestational age of 35.3 ± 1.26 weekswere
evaluated. Means of gestational age, birth weight and length of NICU stay were not different in both groups. In
the oil massage group, mean weight at ages 1 month (mean ± SD: 2339 ± 135 vs. 2201 ± 93 g, P = 0.04)
and 2 months (mean ± SD: 3301 ± 237 vs. 3005 ± 305 g, P = 0.005) was significantly greater than that of
the body massage group. No adverse events were seen in the two groups.
Conclusion: Sunflower oil massage might be used as an effective and safe intervention for weight gain in LBW
preterm neonates.
Crown Copyright © 2013 Published by Elsevier Ireland Ltd. All rights reserved.
1. Introduction

Low birth weight (LBW or birth weight of less than 2500 g) is one
of the main determinants of neonatal and postnatal morbidity [1,2].
According to WHO statistics, the rate of preterm delivery is 8–15%
across 184 countries of the world, 8.6% in developed countries and
13.5% in South Eastern Asia and Oceania [3]. Based on the result of
one study, LBW rate in Yazd, central city of Iran, is 8.8% [4].

LBW neonates may be admitted to neonatal intensive care unit
(NICU) where minimal touch is practiced to avoid acquired infection,
although the neonates are then deprived of tactile stimulation. Re-
searchers have reported that moderate pressure massage by a trained
person or mother, especially with tactile kinesthetic stimulation, can
improve weight gain velocity of LBW infants by different mechanisms
such as increase in vagal activity [5–8], increased insulin release[5,6],
reduced energy expenditure [9–11], increased gastric motility and better
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absorption of nutrients [5,6,11], decreased cortisol and norepinephrine
serum level [11] and less stress behavior of neonates [6].

Some other studies have reported that bodymassagewith vegetable
oils such as soybean oil [11], coconut oil [6,12–14], sesame oil [15] and
safflower oil [14] have increased weight gain velocity of newborns.
Darmstadt et al. [16] concluded that sunflower seed oil can be used
for prevention of nosocomial infections in very LBW preterm infants
in developing countries. Neonates have been massaged with various
oils in Asian countries since hundreds of years ago [9]. However, more
clinical trials are needed to evaluate the efficacy of different oils and
to determine the most effective one. This study was conducted to com-
pare the efficacy of moderate pressure body massage with and without
sunflower oil on growth parameters (weight, height and head circum-
ference) of LBW preterm neonates in Iran.

2. Materials and methods

A randomized single-blind clinical, open-label, parallel group
study was conducted on LBW neonates admitted to NICU of Shahid
Sadoughi Hospital, Yazd, Iran, from March to December 2011. Sample
size was based on Z formula and a confidence interval of 95% with 80%
. All rights reserved.
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power, type one error of 5%, with a standard deviation of 2.57 g/kg/day
by oil massage in another study [13] and an effect size (difference in
weight gain velocity between the two groups) of 3 g/kg/day.

Eligible participants included 60 newborns who had gestational
age of 33–37 weeks, birth weight of 1500–1999 g, who were without
birth asphyxia and hypoxic ischemic insults, who were less than ten
days,weremedically stable anddid not need anydrug therapy and stayed
in the hospital for at least 5 days after enrollment in the intervention. Ex-
clusion criteria were multiple pregnancies, sepsis and meningitis, major
congenital malformations, small for gestational age (SGA), chromosomal
abnormalities, genetic syndromes and serious complications such as in-
traventricular hemorrhage, severe respiratory distress and necrotizing
enterocolitis during NICU admission period. Simple randomization was
done by a computer-generated random numbers list, which was pre-
pared by an investigator with no clinical involvement in the trial.

The intervention was delivered by mothers and the primary, and
secondary outcomes were assessed by a researcher who was not in-
formed of the intervention group assignment. The investigators, the
staff and the participants were all masked to outcome measurements
and trial results. The neonates were randomly assigned to two groups
to receive moderate pressure body massage or the same massage with
10 ml/kg sunflower oil. The sunflower oil was from the Iran Oil Product
Company with the composition of linoleic acid (61.5%), linolenic acid
(1.2%), oleic acid (21.5%), stearic acid (7.3%) and palmitic acid (8.5%).

The massages were given three times a day for 14 consecutive
days by their mothers. Each mother was trained in the massage pro-
cedure in the first day of life by a researcher. The mothers, compliance
and the amount of pressure provided were checked twice a week by
the researchers during the stay of their newborns at hospital. Mothers
continued the massage at home if their neonates were discharged
from the hospital before completing the trial. Each massage session
was 10 min three times per day (in the morning, at noon and at
10:00 p.m.) for 2 weeks and consisted of two 5-min phases: tactile
stimulation during the first and second phases and kinesthetic stimu-
lation during the second phase. In the tactile stimulation phase, the
newborn was put in a prone position and stroked with moderate
pressure (slight indentations in neonate skin). The infants were mas-
saged for five, 1-min periods (10 strokes at approximately 6 s per
stroking motion) over each region in the following sequence:

(1) from the top of the head to the neck and back to the top of the
head

(2) from the neck across the shoulders to the neck
(3) from the upper back to the waist and back to the upper back
(4) from the thigh to the foot to the thigh both legs
(5) from the shoulder to the hand to the shoulder on both arms.

During the kinesthetic stimulation phase, the infant is placed in a su-
pine position and each arm, then each leg and finally both legs to-
gether are flexed and extended. Each flexion/extension motion lasts
Table 1
Baseline characteristics of neonates.

Data

Girl
Boy

Maternal education Illiterate
Primary–secondary school
High school
Higher education

Gestational age in weeks (mean ± SD)
Birth weight in grams (mean ± SD)
Birth height in centimeters (mean ± SD)
Birth head circumference in centimeters (mean ± SD)
Baseline weight at start of study in grams (mean ± SD)
Length of NICU stay in days
Mother age in years (mean ± SD)
10 s for a total of five, 1-min segments [7]. The massage session was
temporarily stopped if the infant cried or passed urine or stool until
the infant was comfortable again [13].

Growth parameters (weight, height and head circumference) of all
neonates were measured at baseline, 14 days after starting the inter-
vention, at 1 and 2 months. All babies were weighted by an infant dig-
ital weighing scale with a sensitivity of 10 g without diapers. The scale
was calibrated at regular intervals. The supine crown-heel length was
measured on the infantometer with the help of an assistant to the
nearest millimeter. The weighing scale and infantometer were made
by Seca (Germany). Head circumference was measured by a running a
flexible non-stretchable tape measure from the supraorbital ridge to
the occiput (maximum occipitofrontal circumference). Tominimize er-
rors due to interobsever variability, all measurement were made in the
Shahid Sadoughi Hospital and by a researcher [1].

The primary measures were mean weight, height and head circum-
ference at the end of the intervention, at 1 and 2 months. Secondary
measures were clinical side effects. Baseline variables included age,
sex, birthweight, gestational age, route of delivery of the neonate, base-
line weight at the start of the study and age and education of mother as
recorded from medical records. Gestational age was calculated using
the first day of the last normal menstrual period, estimated by obstetric
sonography and the Dubowitz scale [4].

The data were analyzed using the Statistical Package for the Social
Sciences (version 15; SPSS Inc., Chicago, IL) statistical software.
Chi-square test or Fisher exact test was used for data analysis of qual-
itative variables, and mean values were compared using independent
t-tests. Differences were considered significant at P values less than
0.05. The sample was not sufficiently large to conduct group by re-
peated measures ANOVAs.

Informed consent was given by the neonates’ parents, and the
study was approved by the Ethic Committee of Shahid Sadoughi Uni-
versity of Medical Sciences, Yazd, Iran. The researchers did not receive
any support from the oil company.
3. Results

Parents of five infants (three infants in massage without oil and two
infants in oilmassage group) did not return for follow-up, and therefore
their infants were excluded from the study. One girl in the oil massage
group died at the age of 1 month due to aspiration pneumonia. The
final sample of 54 neonates included 25 girls (46.3%) and 29 boys
(53.7%) with a mean gestational age of 35.3 ± 1.26 weeks.

The baseline characteristics of the neonates are shown in Table 1. No
statistically significant differences were noted between the two groups
for gender, mean gestational age, mean birth weight, height and head
circumference, baseline weight at the start of the study, length of NICU
stay, mother education and age.
Group

Oil massage Massage alone P value

12 13 0.35
15 14
3 1 0.76
10 11
12 13
2 3
34.6 ± 1.96 34.5 ± 1.26 0.97
1635 ± 124 1721 ± 123 0.41
41.73 ± 1.3 41.62 ± 1.39 0.97
30.4 ± 1.07 30.58 ± 0.66 0.74
1668 ± 144 1789 ± 104 0.48
8.23 ± 1.2 8.7 ± 1.3 0.81
24.5 ± 2.7 24.3 ± 3.5 0.32



Table 2
Mean weight, height and head circumference of neonates 2 weeks after intervention.

Data Group

Oil massage Massage alone P value

Weight in grams (mean ± SD) 1884 ± 100 1879 ± 203 0.30 (NS)
Height in centimeters (mean ± SD) 42.77 ± 1.30 42.64 ± 1.38 0.96 (NS)
Head circumference in centimeters
(mean ± SD)

31.68 ± 0.78 31.06 ± 1.11 0.21 (NS)

Table 4
Mean weight, height and head circumference of neonates at 2 months.

Data Group

Oil massage Massage alone P value

Weight in grams (mean ± SD) 3301 ± 237 3005 ± 305 0.005
Height in centimeters (mean ± SD) 48.3 ± 1.21 48.14 ± 1.25 0.24 (NS)
Head circumference in centimeters
(mean ± SD)

33.83 ± 0.8 33.28 ± 0.52 0.14 (NS)
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Tables 2, 3 and 4 showmeanweight, height and head circumference
of neonates at 2 weeks after intervention at the age of 1 and 2 months.
The analysis suggested that the mean weight at 1 and 2 months were
greater in the oilmassage group. No adverse eventswere noted for either.
4. Discussion

The present study showed that moderate pressure massage with
oil was more effective than moderate pressure massage without oil
on weight gain of low birth weight preterm infants, which is consis-
tent with the finding of two other Indian studies on oil [12] and coco-
nut oil [13] and with four other Iranian studies using of coconut oil
[17,18], oil containing medium chain triglyceride [19] and sesame
oil[20]. The study of Sankaranarayanan et al.[13] showed that in
LBW preterm neonates, weight gain velocity in 31 days was signifi-
cantly greater in the coconut oil massage as compared to massage
with mineral oil and powder groups. However, in their study, a
trained person provided massages four times a day until the neonates
were discharged, and after discharge, the massages were given by the
mother until the infants were 31 days.

The choice of the oil depends upon the availability, cost and safety
[11]. Massage with oil can improve somatic growth [12,13,17–20],
skin barrier function and thermoregulation by decrease in the con-
vection losses through skin [11,16], circulation to massaged area
[21] and reduce transepidermal water loss [13]. The application of
oil in preterm newborns might cause transcutaneous absorption of
its fatty acids as a nutritional source [6,14], changes in the fatty acid
profiles and increases in serum level of triglyceride and linoleic acid
[14,19], greater caloric intake [22], decreased preterm neonates mor-
tality [16] and decrease stress behavior [11,23].

In this study, length and head circumference growth of the infants
did not differ across the body massage and body massage with oil
groups, which is in agreement to a study on less than 1500 g neonates
in New Delhi [12]. In another Indian study, length gain velocity was
greater in a coconut oil massage group than a powder group, but no
statistically significant difference was observed in length gain velocity
between oil massage and massage groups [13]. In another Iranian
study, the mean increase in height was significantly greater in a ses-
ame oil massage as compared to control group [20].

Possible explanations for these discrepancies are differences in
gestational age, pressure of the massage, person who administered
the massage, duration of the massage, etc.
Table 3
Mean weight, height and head circumference of neonates at 1 month.

Data Group

Oil massage Massage alone P value

Weight in grams (mean ± SD) 2339 ± 135 2201 ± 93 0.04
Height in centimeters (mean ± SD) 44.94 ± 1.48 44.01 ± 1.27 0. 25 (NS)
Head circumference in centimeters
(mean ± SD)

32.57 ± 0.79 32.16 ± 0.51 0.20 (NS)
5. Conclusion

The results of this study suggested that bodymassagewith sunflow-
er oil may lead to greater weight gain of low birth weight preterm in-
fants. Sunflower oil massage can be used as a simple, effective and
safe non-medical intervention that can increase weight gain velocity
of preterm neonates.

Conflict of interest statement

The authors declare no conflict of interest.

Role of the funding source

The researchers did not receive financial support from any compa-
ny or organization.

Acknowledgments

We thank the deputy of Research of Shahid Sadoughi University of
Medical Sciences, Yazd, Iran, for approving this thesis and all mothers
who participate in this study.

References

[1] Islami Z, Fallah R, Mosavian T, Pahlavanzadeh MR. Growth parameters of NICU
admitted low birth weight preterm neonates at corrected ages of 6 and 12 month.
Iran J Reprod Med 2012;10(5):459–64.

[2] CarloWaldemarA. The high-risk infant. In: KliegmanRM, Stanton BF, Schor NF, JWSt
Geme, Behrman RE, editors. Nelson Textbook of Pediatrics. 19th ed. Philadelphia:
Saunders; 2011. p. 698–711).

[3] Howson CP, Kinney MV, Lawn JE. Born Too Soon: The global action report on preterm
birth. World Health Organization Web site. Available at http://www.who.int/pmnch/
media/news/2012/201204_borntoosoon-report.pdf . [Accessed on June 6, 2012].

[4] Golestan M, Akhavan Karbasi S, Fallah R. Prevalence and risk factors for low birth
weight in Yazd. Iran Singap Med J 2011;52(10):730–3.

[5] Field T, Diego M, Hernandez-Reif M. Potential underlying mechanisms for greater
weight gain in massaged preterm infants. Infant Behav Dev 2011;34(3):383–9.

[6] Field T, Diego M, Hernandez-Reif M. Preterm infant massage therapy research: a
review. Infant Behav Dev 2010;33(2):115–24.

[7] Field T, Diego M, Hernandez-Reif M. Moderate pressure is essential for massage
therapy effects. Int J Neurosci 2010;120(5):381–5.

[8] Serrano MS, Doren FM, Wilson L. Teaching Chilean mothers to massage their
full-term infants: effects on maternal breast-feeding and infant weight gain at
age 2 and 4 months. J Perinat Neonatal Nurs 2010;24(2):172–81.

[9] Kulkarni A, Kaushik JS, Gupta P, Sharma H, Agrawal RK. Massage and touch therapy
in neonates: the current evidence. Indian Pediatr 2010;47(9):771–6.

[10] Lahat S, Mimouni FB, Ashbel G, Dollberg S. Energy expenditure in growing pre-
term infants receiving massage therapy. J Am Coll Nutr 2007;26:356–9.

[11] 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;31:387–90.

[12] Arora J, Kumar A, Ramji S. Effect of oil massage on growth and neurobehavior in
very low birth weight preterm neonates. Indian Pediatr 2005;42(11):1092–100.

[13] 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(9):877–84.

[14] Solanki K, Matnani M, Kale M, Joshi K, Bavdekar A, Bhave S, et al. Transcutaneous
absorption of topically massaged oil in neonates. Indian Pediatr 2005;42:998–1005.

[15] Mullany LC, Darmstadt GL, Khatry SK, Tielsch JM. Traditionalmassage of newborns in
Nepal: implications for trials of improved practice. J Trop Pediatr 2005;51(2):82–6.

[16] Darmstadt GL, Saha SK, Ahmed AS, Chowdhury MA, Law PA, Ahmed S, et al. Effect
of topical treatment with skin barrier-enhancing emollients on nosocomial
infections in preterm infants in Bangladesh: a randomised controlled trial.
Lancet 2005;365(9464):1039–45.

http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0100
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0100
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0100
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0105
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0105
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0105
http://www.who.int/pmnch/media/news/2012/201204_borntoosoon-report.pdf
http://www.who.int/pmnch/media/news/2012/201204_borntoosoon-report.pdf
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0005
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0005
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0010
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0010
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0015
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0015
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0020
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0020
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0025
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0025
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0025
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0030
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0030
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0035
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0035
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0040
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0040
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0040
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0045
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0045
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0050
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0050
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0050
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0055
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0055
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0060
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0060
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0075
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0075
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0075
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0075


772 R. Fallah et al. / Early Human Development 89 (2013) 769–772
[17] Saeedi R, Gholami M, Dinparvar Sh, Kabirian M. Short communication:
transcutaneous feeding: the effect of massage with coconut oil on
weight gaining in preterm newborns. Iran Red Crescent Med J (IRCMJ)
2011;13(9):666–9.

[18] Javadifar N, Faal siahkal SH, Tadayon M, Dehdashtian M, Latifi M. The effect of
massage with coconut oil on weight gain in preterm neonate. Jundishapur Sci
Med J 2009;8(2 (61)):247–54 [in Persian].

[19] Saeidi R, Partovi S, Kianifar HR, Gholami robat sangi M, Ghorbani Z. Evaluation of
massage with oil containing medium chain triglyceride on weight gaining in
preterm. Koomesh 2009;11(33):1–6 [in Persian].
[20] Hosseinzadeh kh, Azima S, Keshavarz T, Karamizadeh Z, Zare N. The effects of
massage on the process of physical growth among low-weight neonates. J Isfahan
Med Sch (IUMS) 2012;29(165) [0–0. [in Persian]].

[21] 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;112:212–7.

[22] Fernandez A, Patankar S, Chawla C, Taskar T, Prabhu SV. Oil application in preterm
babies—a source of warmth and nutrition. Indian Pediatr 1987;24:1111–6.

[23] Field TT, Schanberg S, Davalos M, Malphurs J. Massage with oil has more positive
effects on normal infants. Pre-Perinat Psychol J 1996;11:73–8.

http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0080
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0080
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0080
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0080
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0110
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0110
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0110
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0115
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0115
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0115
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0120
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0120
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0120
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0085
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0085
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0085
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0090
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0090
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0095
http://refhub.elsevier.com/S0378-3782(13)00140-0/rf0095

	Sunflower oil versus no oil moderate pressure massage leads to greaterincreases in weight in preterm neonates who are low birth weight
	1. Introduction
	2. Materials and methods
	3. Results
	4. Discussion
	5. Conclusion
	Conflict of interest statement
	Role of the funding source
	Acknowledgments
	References


