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other emollients [15]. More recently there have been
studies suggesting the benefit of newborn massage on
brain development, stress reduction and reduced risk of
retinopathy of prematurity [16,17].
Despite the wide body of primary research on emollient

therapy there are few syntheses of the existing data. A
Cochrane review [18] on this subject only covered extre-



gestational age according to the Dubowitz and Ballard,
and on the basis of maternal dates while one study [25]
estimated from ultrasound records and Ballard scores at
admission, whereas the other studies have not reported
on the method (Table 1).
In Table 2, we report the quality assessment of studies

by outcomes. For neonatal mortality and morbidity,
findings were based on three studies; topical emollient

therapy significantly reduced neonatal mortality by 27%
(RR: 0.73, 95% CI: 0.56, 0.94) (Figure 2) and reduced
hospital acquired infections by 50% (RR: 0.50, 95%
CI: 0.36, 0.71) (Figure 3). For growth outcomes, data was
pooled for four studies; emollient therapy was associated
with significant increase in weight (MD: 98.04, 95%
CI: 42.64, 153.45) (Figure 4) and weight gain (g/kg/day)
(MD: 1.57, 95% CI: 0.79, 2.36). The impacts were

Figure 1 Search flow diagram

Table 1 Characteristics of the included studies

Author Country Target population Emollient Dose and frequency Follow up

Arora 2005 [14] India Neonates <37 weeks and <1500 g Sunflower
oil

4 times a day (10ml/kg/
day)

28 days

Darmstadt 2004
[20]

Egypt Neonates <34 weeks and <72hr old. Gestational age was
determined with an average of gestational age values by

last menstrual period, per the criteria of Ballard and
Dubowitz

Sunflower
oil

3 times a day for 14
days and then 2 times a

day (12g/kg/day)

28 days

Darmstadt 2005
[11]

Bangladesh Neonates <33 weeks and <72hr old. Gestational age was
identified by doctors, according to the methods described
by Dubowitz and Ballard, and on the basis of maternal

dates (time from the first day of the last menstrual period);
the average of the three measures was used

A.
Sunflower
seed oil

B.
Aquaphor

3 times a day for 14
days and then 2 times a

day (12g/kg/day)

28 days or
until discharge
if <28 days

Darmstadt 2008
[21]

Bangladesh Neonates <33 weeks and <72hr old. Gestational age was
identified by doctors, according to the methods described
by Dubowitz and Ballard, and on the basis of maternal

dates (time from the first day of the last menstrual period);
the average of the three measures was used

A.
Sunflower
seed oil

B.
Aquaphor

3 times a day for 14
days and then 2 times a

day (12g/kg/day)

28 days or
until discharge
if <28 days

Kumar 2012 [24] India Neonates <35 weeks and <1800 g Sunflower
oil

10ml/kg/day 28 days

Salam
(Unpublished) [25]

Pakistan Neonates ≥26 weeks and ≤37 weeks with a birth weight
>750g. Gestational age estimated from ultrasound records

and Ballard scores at admission

Coconut
oil

2 times a day (10 ml/kg/
day)

28 days

Sankaranarayanan
2005 [22]

India Preterm (1500 to 2000g) and term (>2500g) A.
Coconut

oil
B. Mineral

oil

4 times a day 31 days



non-significant for length (MD: 0.33, 95% CI: -0.15, 0.81)
and head circumference (MD: 0.05, 95% CI: -0.30, 0.41).

Recommendation for the LiST model
Of the outcomes assessed for effect of topical emollient
therapy among preterm newborns in developing coun-
tries, we applied the CHERG rules for evidence review to
these outcomes. We had data on mortality but since the
evidence was weak, we used hospital acquired infection

(severe morbidity) as a proxy for neonatal mortality and
propose that topical emollient therapy for preterm neo-
nates can reduce neonatal infection related mortality by
50% among preterm neonates <37 weeks gestation.

Discussion
In this systematic review we estimated the effect of topical
emollient therapy on preterm newborns in developing
countries. Trials were included that reported various

Table 2 Quality assessment by outcome

Quality assessment Summary of findings

Directness No of events*



neonatal health outcomes including hospital acquired
infection, mortality and anthropometric indices. The
studies contributing data in this review were conducted
in developing countries including India, Pakistan, Bangla-
desh, Egypt and Brazil, hence increasing the generali-
zability of the studies to newborns in LMICs with the
highest neonatal mortality and infection rates. All the
studies evaluated the impact of topical emollient appli-



effective intervention. Efforts should now be concentrated
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