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ABSTRACT
Objective: To assess the impact of emollient therapy on gain in weight and length among preterm and low birth weight
babies.
Study Design: Randomised controlled trial.
Place and Duration of Study: Department of Pediatric Medicine, KEMU / Mayo Hospital Lahore, from January till June 2018.
Methodology: Infants with birth weight between 1.5 and 2.5 Kgs or preterm neonates born between 28 and 37 completed
weeks of gestation were included in the study. Neonates with genetic syndrome, infection or with a history of admission in
NICU due to any reason, were excluded. They were randomly divided into two groups-A and B, by lottery method. Mothers of
the  neonates  in  group  A  were  advised  massage  with  sunflower  oil;  while  mothers  of  the  neonates  in  group  B  were  advised
massage without any emollient. Babies were closely followed up and their weight and length were measured at two months of
age and were analysed using SPSS version 23.0.
Results: For 140 neonates, the mean increase in weight was 489.84 ± 297.48 grams among group-A neonates (emollient
therapy group) and it was 373.43 ± 276.31 grams among group-B neonates (p = 0.018). The mean increase in length was 6.5
± 1.1 cm, among group-A neonates and 4.8 ± 1.3 cm in group-B neonates (p ˂0.001). 
Conclusion: Massage with emollient therapy leads to significantly more increase in weight and length compared to massage
alone, among preterm and low birth weight neonates. Emollient therapy is an effective non-pharmacological  intervention for
increasing weight and length in low birth weight and preterm neonates.
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INTRODUCTION

Prematurity is not just one of the common causes of morbidity
and mortality in newborns, it also adds to the economic burden
of around 15.5 billion dollars to costs of hospitals per year.1 For
patients admitted in neonatal intensive care units, one of the
important parameter for discharge is weight gain.2 Different
practices have been devised to improve weight gain in preterm
infants and one of them is massage therapy.3 In the Indian
subcontinent,  massage  therapy  has  been  in  practice  for
hundreds of years. Oil massage provides a mechanical barrier,
protecting against skin disruption that can lead to invasion by
microorganisms; hence, reducing chances of acquiring nosoco-
mial infections.4 It is also a rich source of essential fatty acids,
like linoleic acid.  Oil  massage reduces water and heat loss
through skin; thus, promoting growth by energy conservation.5
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Historically, this practice was first introduced many centuries
ago  in  China,  sometime  around  2nd  century  BC.  Literature
supports benefits of touch and massage therapy on the basis of
evidence generated by multiple trials.6 A review suggests that
besides  weight  gain,  there  are  many  other  benefits  of
newborns massage in terms of improved sleep-wake patterns,
neuro-developmental  outcome,  emotional  bonding,  and
decreased rates of hospital acquired infections in low-birth-
weight and preterm babies.7 Oil massage is supposed to be
superior to simple touch therapy. Oil massage has combined
benefits related to the oil application and tactile kinesthetic
stimulation.8

 According to one randomised trail, weight gain at 28 days
among neonates in oil massage group was better compared to
the  control  group  (476.7  vs.  334.9  g,  p <0.05).9  Similarly
another study has reported that at 28 days, weight gain was
better in the oil massage group compared to the control group
(365.9 vs. 285 g) and increase in length was 3.7 ± 0.1 cm with
oil message versus 2.4 ± 0.01cm with standard care. However,
these results were statistically insignificant.10

In current study setup, there is higher proportion of low birth
weight babies and oil massage has been acceptable, but the
impact of oil massage is unknow. With this background, this
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study was conducted to assess the impact of emollient therapy
on gain in weight and length among preterm and low birth
weight babies.

METHODOLOGY
After approval from the Hospital Ethical Committee, this trial
was conducted at the Department of Pediatric Medicine, KEMU /
Mayo Hospital, Lahore. Written informed consent was obtained
from parents. A sample size of 140 neonates was calculated
using 95% confidence interval and 80% power of test by using
WHO calculator. Both breast-fed and non-breast fed infants with
birth weight between 1.5 and 2.5 Kgs or preterm neonates born
between 28 and 37 completed weeks of gestation were included
in the study. Neonates with genetic syndrome, infection or with
a history of admission in NICU due to any reason, were excluded.

Selected  neonates  were  randomised  into  two  groups;  using
lottery method, to reduce selection bias. In group-A, mothers
were advised to massage their babies with sunflower oil at a
dose of 10 mL/Kg/day, twice a day, in equally divided amounts.
While, neonates in group-B were given massage for same dura-
tion without emollient. They were called for follow-up after 2
months of application of sunflower oil,  and their weight and
length was measured using digital weighing scale and infant
length scale.  All the information was recorded and analysed
using SPSS version 23.0. Quantitative variables like age, gesta-
tional age at birth, length and weight, were presented as mean
and standard deviation. Qualitative variables, like gender, were
presented as frequency and percentage. Chi-square test was
applied on gender with groups A and B. Data was stratified for
age, gender and type of feeding to deal with effect modifiers.
Outcome variables were compared using independent t-test,
taking p-value ≤0.05 as significant. In order to control the effect
modifiers, stratification was carried out by applying ANOVA test.
P-value <0.05 was taken as significant.

RESULTS
A total of 140 neonates were included in the study, 70 in each
group.  In  group-A,  51(72.9%)  were  males  and  19  (27.1%)
females;  while  in  group-B,  45  (64.3%)  were  males  and  25
(35.7%)  were  females  (p-value  =  0.275).  Mean  age  of  the
neonates included in study was 17.6 ± 5.4 days. The mean age
of neonates in group-A was 16.8 ± 5.5 days and in group-B was
18.4 ± 5.2 days (p = 0.078). In group-A, 54 (77.1%) were breast-
-fed  and  16  (22.9%)  were  non-breast-fed.  In  group-B,  52
(74.3%) were breast-fed and 18 (25.7%) were non-breast-fed (p
= 0.693). It is observed that there was significant difference
between the two groups for the increase in mean weight and
length in the neonates (Table I). Mean increase in weight of
group-A neonates after treatment, was 489.84 ± 297.48 grams;
and 373.43 ± 276.31 grams in group-B neonates with p-value of
0.018, which is statistically significant. Mean increase in length
of group-A neonates after treatment was 6.5 ± 1.1 cm; and 4.8 ±
1.3 cm in group-B neonates with p-value of less than 0.001,
which is statistically significant. Stratification was done for age,
gender and type of feeding; and results are presented in Table II.

DISCUSSION
Massage can be done by neonate’s mother as well as a trained
person.  As  documented  in  literature,  moderate  pressure
massage improves velocity of weight gain in low birth weight
infants  by  various  mechanisms.  A  weight  gain  of  5.60g/day
(95% CI 2.64–8.56, p <0.001) was observed with the use of
moderate  pressure  massage.11  Vagal  activity  is  increased,
increased  insulin  secretion,  energy  expenditure  is  reduced,
enhanced gastric motility, improved nutrients absorption and
levels of norepinephrine and cortisol are decreased in serum by
limiting  stress  behaviour  of  neonates.12  Massage  therapy
decreases post-partum depression and anxiety symptoms in
mothers;  and  it  has  equivalent  effectiveness  when  applied
either by mothers or professionals.13 

Massage is  more beneficial  with an emollient  or  oil.  Various
studies in the past have been done on preterm neonates to see
the effect  of  emollient  therapy for  massage.  According to  a
study,  coconut  oil  massage  resulted  in  clinically  significant
weight  gain  in  infants  having  severe  acute  malnutrition,
although the result was not statistically significant. However,
this study showed statistically significant results in preventing
infections and sepsis in infants with severe acute malnutrition.14

Trials  on  other  types  of  oils  have  also  been  conducted,
comparing different categories of oils. For instance, one study
compared the use of sunflower seed oil and mustard oil, and it
was found that sunflower seed oil has more efficacy in main-
taining good skin barrier and preventing against infection.15 In
another study, despite the improvement in skin condition, no
statistically  significant  difference  was  found  between  the
sunflower seed oil and control group in prevention against noso-
comial  sepsis.16  No  study,  however,  in  literature,  shows  the
effect of sunflower seed oil in weight gain of infants. An RCT by
Jabraielle et al. reports olive oil as being effective in neonates for
the weight gain, as compared to the control group, in which
massage was given without any oil. The average weight gain in
oil massage group was 21 g/day; whereas, in the control group,
it was 7g/day.17

In this study, there was not only a significant increase in weight,
but also in the length of the infants, who were given massage
therapy with sunflower oil. For this study, sunflower seed oil was
specifically chosen for massage, to see its effect on growth of
infants, because not much data is available in the literature
regarding  sunflower  seed  oil.  In  addition,  majority  of  the
previous  studies  were  conducted  to  study  the  effect  of  oil
massage on prevention against infection and sepsis, but not on
growth parameters.

Although, in the present study, neonates admitted in NICU were
excluded, but studies recommend use of oil massage in NICUs
for preterm and low birth weight infants. Moreover, training of oil
massage for mothers at home is necessary to stimulate mother-
infant  bonding  and  emotional  attachment.18  It  also  helps  in
decreasing mother’s stress and enhancing her breast feeding
self-efficacy.19
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Table I: Comparison of the study variables between both groups of neonates (n=140).
 Groups n Mean Standard  deviation p-value

 Mean increase in weight
(grams)

Emollient therapy 70 489.84 297.48 
0.018

Standard care 70 373.43 276.31 
 Mean
increase in length (cm)

Emollient therapy 70 6.59 1.10
<0.001

Standard care  70 4.80 1.33 

Table II: Effect of the contributing factors on the mean increase in the weight and length of the neonates (n=140).
Factor Emollient therapy group Standard care group

 Mean (SD) weight increase
 (grams)

Mean (SD) length increase
 (cm)

Mean (SD) weight increase
 (grams)

Mean (SD) length increase
 (cm)

Feeding
Breast-fed
(n=54)

Non-breast
fed
(n=16)

Breast-fed
(n=54)

Non-breast
fed
(n=16)

Breast-fed
(n=52)

Non-breast
fed
(n=18)

Breast-fed
(n=52)

Non-breast
fed
(n=18)

500.1
(280.5) 455.3 (357.0) 6.54 (1.0) 6.75 (1.39) 364.1

(272.2) 400.2 (294.1) 4.69 (1.39) 5.11 (1.08)

p-value 0.600 0.499 0.637 0.251

Age
<14 days
(n=23 )

>14 days
(n=47 )

<14 days
(n=23)

>14 days
(n=47)

<14 days
(n=19 )

>14 days
(n=51 )

<14 days
(n=19)

>14 days
(n=51)

526.5
(320.5) 471.9 (287.4)  6.26 (0.92) 6.74 (1.15) 348.6

(253.5) 382.7 (286.2) 4.89 (1.28) 4.76 (1.35)

p-value 0.475 0.083 0.649 0.718

Gender
Male
(n=51)

Female
(n=19)

Male
(n=51)

Female
(n=19)

Male
(n=45 )

Female
(n=25)

Male
(n=45)

Female
(n=25)

494.9
(302.9) 476.3 (290.1)  6.63 (1.15) 6.47 (0.96) 328.8

(248.5) 453.8 (309.4) 4.96 (1.35) 4.52 (1.26)

p-value 0.818 0.606 0.090 0.190

Gestation
<34 weeks
(n=25 )

>34 weeks
(n=45 )

<34 weeks
(n=25)

>34 weeks
(n = 45)

<34 weeks
(n=16 )

>34 weeks
(n=54)

<34 weeks
(n=16)

>34 weeks
(n=54)

461.6
(276.1) 505.3 (310.6)  6.84 (1.07 6.44. (1.10) 377.7

(318.3) 372.1 (265.9) 4.94 (1.39) 4.76 (1.32)

p-value 0.558 0.150 0.944 0.640
*p-value <0.05, which predicts significance.

Annexure 1: Consort flow diagram.

In  the  present  study,  all  efforts  were  made to  reduce  the
number of confounding factors. This included, factors such
as excluding neonates with hospital  admissions,  due to
any cause, or conditions that impair feeding in any way.
Moreover,  the  emollient  therapy,  i.e.  massage  with

sunflower  oil  was  administered  at  home  by  the  mother
herself  and not  by  any  healthcare  provider,  unlike  the
many reference trials which is encouraging for the use of
emollients massage in community settings.

As this study included a specific gestational age and weight
in inclusion criteria, so the results cannot be generalised to
gestational age <28 weeks and low birth weight babies <1.5
kilograms. Moreover, there should be more trials comparing
effects of different emollients on growth parameters.

CONCLUSION

The results of this study suggest that the emollient therapy
helps in better weight gain and increase in length among
the preterm and low birth weight babies; and it can be
used  as  an  effective  non-pharmacological  therapy  in
middle-  and  low-  income  communities,  in  Pakistan.
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