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ABSTRACT
OBJECTIVE: To identify studies that aimed to determine the effects of topical oils
on neonatal skin.
DATA SOURCES: Authors searched PubMed, Cochrane Central Register of
Controlled Trials, and Science Direct databases.
STUDY SELECTION: The databases were searched for studies published through
February 2022 (when the search was conducted) using the keywords “skin”,
“neonatal”, “infant”, and “oil”. Fourteen randomized controlled trials that met the
eligibility criteria were included in the review.
DATA EXTRACTION: Researchers used the PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-analyses) reporting guidelines to guide this
systematic review. Two authors reviewed and evaluated the articles independently.
DATA SYNTHESIS: The 14 studies included in this review were conducted with a
total of 5,683 neonates, most of whom were preterm. The included studies used
blended sunflower (n = 8), coconut (n = 5), almond (n = 2), olive (n = 1), mustard (n = 1),
and vegetable (n = 1) oils. These studies investigated the effects of topical oils on
the skin’s barrier functions and skin integrity. Most studies used noninvasive
measurement devices to evaluate the skin’s barrier functions; they used a variety of
scoring systems to evaluate skin integrity. Eleven of the studies concluded that the
oils used in the skincare of neonates effectively improve the skin condition and
barrier functions of the skin. However, three studies found equivocal, negative, or
mixed findings.
CONCLUSION: Although current evidence indicates a potential benefit, more
studies with a high level of evidence on the subject are required.
KEYWORDS: neonatal, preterm, skin barrier, skin care, skin integrity, skin,
topical oil
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INTRODUCTION
Skincare is essential for preventing infections, especially
in pretermneonates, because their skin’s barrier function
is immature. Maturation of the stratum corneum, the
skin’s protective layer, occurs in the third trimester, so
imbalances in stratum corneum hydration (SCH) can oc-
cur in preterm neonates.1

Moisturizers trap water in the stratum corneum and
support the skin barrier by providing exogenous lipids
that aid epidermal lipid metabolism.2 Thus, they help es-
tablish SCH balance by providing extra moisture and pre-
venting fluid loss from subcutaneous tissue.3,4Moisturizers
form a protective occlusive layer on the skin surface and
help retain moisture in the upper layer. Transepidermal
water loss (TEWL) canbe reducedby 40%with an occlusive
moisturizer.5 In term infants, moisturizers are recom-
mended for cracked and dry skin to restore skin integrity
and develop barrier functions.3,4

The use and effects of moisturizers in neonates, espe-
cially in preterm infants, have been popular subjects in
recent years.6,7 Currently, there are no evidence-based
guidelines to standardize skin care for preterm infants.1

However, topical oils are widely used by parents and
nurses in developed and developing countries to support
the skin maturation of neonates,6,7 in part because these
oils are inexpensive and easily available.1 Evidence-based
research on the effect of topical oils is vital for developing
a cost-effective skin care program for neonates.1,6

Research indicates that applying sunflower oil, coconut
oil, and almond oil has a favorable effect on neonatal skin,
improving the skin condition and barrier functions.1,7–12

In addition to their effects on the skin, these oils have
been reported to preserve heat, increase weight gain, and
reduce bacterial colonization and sepsis.10–12 However,
some studies in which sunflower oil, olive oil, and mus-
tard oil were used did not generate significant or positive
results.6,13,14 Because the results of the studies conducted
on this subject varied, the present authors conducted a
systematic review to examine the effects of topical oils
on the skin of neonates, evaluate the effectiveness and
safety of the oils, and provide evidence-based data in
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infant care for nurses. The authors focused on two research
questions: 1) Do topical oils used in the skin care of neo-
nates have favorable effects on skin pH, TEWL, and
SCH? And 2) which topical oil used in the skin care of
neonates has the most favorable effects on skin pH,
TEWL, and SCH?

METHODS
Eligibility Criteria
The review protocol was predefined using the PRISMA
(Preferred Reporting Items for Systematic Review and
Meta-analysis Protocols)15 checklist according to the
PICOS (P, Participants; I, Interventions; C, Comparators;
O, Outcomes; S, Study designs) framework (Table 1).
Only randomized controlled trials (RCTs) published in
peer-reviewed journals were included. This review ex-
cluded unpublished thesis studies, studies whose full texts
were unavailable, verbal or poster announcements pre-
sented in seminars, case presentations, meta-analyses,
or review articles. Because of limited translation abil-
ity, studies written in a language other than English
were excluded.

Data Sources and Search Methods
Before starting the study, three investigators determined
the study protocol, keywords, arrangement of keywords,
and limitations to evaluate the process and quality of the
studies. A pilot study was conducted to perform the pro-
cesses of searching the PubMed electronic database for
the keywords within the scope of the study, selecting arti-
cles, retrieving data from two research articles, and evaluat-
ing the quality of the articles. The differences arising in
terms of opinion and information were resolved through
discussion during the pilot study. After this pilot study,
the researchers decided toperform the searchby combining
the keywords “skin AND (neonatal OR infant) AND oil”.
From January 29 to February 3, 2022, the researchers

searched PubMed, CENTRAL (Cochrane Central Regis-
ter of Controlled Trials), and ScienceDirect electronic da-
tabases according to eligibility criteria. The literature
search included articles published in English through
February 2022 with no lower limit for publication date.
Table 1. PICOS ELEMENTS FOR THE REVIEW PROTOCOL
Element Reviewed

Participants Neonates

Interventions Topical oils

Comparators Other topical oils OR moisturizers OR placebo

Outcomes Skin integrity or pH or TEWL or SCH

Study design Randomized controlled trials

Abbreviations: PICOS, Participants, Interventions, Comparators, Outcomes, Study designs; SCH,
stratum corneum hydration; TEWL, transepidermal water loss.
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The search was performed with the keywords “skin”,
“oil”, “neonatal”, and “infant” using Boolean operators.

Study Selection
The first and second researchers independently performed
the literature review, article selection, and data retrieval
procedures to reduce the potential risk of bias in the sys-
tematic review. Each stagewas verified in a session attended
by the third researcher, and consensus was reached.

Data Extraction
The researchers prepared a data retrieval form to record
the features of each article included in the review. With
this form, data were obtained regarding the authors,
year of publication, design type, country, sample, inter-
vention type, frequency and duration of intervention, as-
sessment of intervention and follow-up, and the studies’
primary results (Table 2).

Quality Assessment
The quality of studies included in the systematic review
was checked with the 13-question quality assessment
tool (JBI Critical Appraisal Checklist for Randomized
Controlled Trials) prepared by The Joanna Briggs Insti-
tute for RCTs.16 Each item in this toolwas evaluatedwith
the options “yes,” “no,” “unclear,” and “NA”. Researchers
assigned one point for each “yes” response during the
evaluation and zero points for all other responses. The
JBI Critical Appraisal possible score ranges from 0 to
13, with higher scores indicating better methodological
quality. The first and second researchers performed this
assessment independently from each other. It was then
verified in a session attended by the third researcher,
and a consensus was reached. The assessment results
for each study are listed in Table 2 as “quality score.”

Data Analysis
Data were analyzed by narrative synthesis. Narrative
synthesis can be used for both quantitative and quali-
tative studies and is useful when experimental and
quasi-experimental studies included in a systematic
review are not sufficiently similar for a meta-analysis.17

In this systematic review, the included articles varied
in terms of the topical oils used, application methods,
the amount and duration of their use, the skin parame-
ters observed, and data collection methods.

Limitations
A limitation of this systematic review is that it was not
registered with PROSPERO before it was conducted.

RESULTS
Researchers first examined the titles and abstracts of
accessed articles (n = 671). Duplicates (n = 587) and articles
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not related to the review questions (n = 64) were removed,
and the full text of the remaining articles (n = 20) was eval-
uated. In total, 14 articles met the inclusion criteria and
were included in this review (Figure).
When the quality assessment of these studies was per-

formed, four of the studies1,13,18,19 received 10 points,
eight of them7–10,12,14,20,21 received 9 points, and two of
them6,11 received 8 points. The mean score was 9 points.
Ten of the studies included in the review6–12,18,20,21 eval-

uated the effect of a single topical oil on skin condition
and skin barrier functions in neonates, and four of the
studies1,13,14,19 evaluated two different topical oils. The
topical oils evaluated were sunflower oil (n = 8), coconut
oil (n = 5), almond oil (n = 2), olive oil (n = 1), mustard oil
(n = 1), and ISIO4 vegetable oil blend (consisting of 52%
sunflower, 25% high-oleic sunflower, 20% rapeseed, and
3% grapeseed oils; n = 1). Control groups were given rou-
tine care or leftwithout any intervention (n = 12).One study
compared two oil groups (mustard oil and sunflower oil).14

In another study, comparisons were drawn between a topi-
cal oil intervention group and a group towhombaby lotion
was applied rather than to a control group (Table 2).9

Skin integrity was evaluated in all studies using various
tools. Moreover, some of the studies (n = 7)1,6,9,11,13,14,19

evaluated variables such as TEWL, SCH, skin pH, sebum
level, and structure of lipid lamellae as separately mea-
Figure. FLOW DIAGRAM
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sured barrier functions of the skin. The skin’s barrier
functions (TEWL, SCH, or pH) were evaluated using
various noninvasive measurement devices (n = 7). The
Neonatal Skin Condition Score (NSCS; n = 8) was most
frequently used to assess skin integrity. The NSCS was
developed as a tool for nurses to evaluate infant skin con-
ditions daily. The scale assesses skin dryness, erythema,
and eruption. The best and worst possible scores are 3
and 9, respectively, with low scores indicating normal
skin condition and high scores indicating poor skin con-
dition. Darmstadt et al8 and Salam et al12 used a form that
they prepared themselves; and Nangia et al,11 Darmstadt
et al,20 and Darmstadt et al21 used the Skin Condition
Score of Lane and Drost.22 Table 2 shows the study de-
sign, participants, intervention, and assessment of inter-
vention of the studies.
The studies were conducted with a total of 5,683 neo-

nates: 4,520 preterm, 1,089 term, and 74 very low birth
weight infants. Eleven of the 14 studies1,7–12,18–21 con-
cluded that the oils used in the skin care of neonates ef-
fectively improve skin condition and barrier functions.
However, three studies6,13,14 found equivocal, negative,
or mixed findings.

Studies Using Sunflower Oil
Positive results. Five of the eight studies using topical
sunflower oil reported positive results on skin condition
and barrier function and recommended its use.1,8,9,20,21

Çağlar et al1 reported that SCH and skin condition scores
were better when using sunflower oil than in the control
group that received standard skin care, and no adverse ef-
fectswere observed. In another study inwhich the control
group received standard skin care, researchers found that
skin conditionwas significantly better in the sunflower oil
group.8 However, sunflower oil used as a moisturizer
only prevented infection when there was no skin dam-
age.8 Kanti et al9 compared sunflower oil and baby lo-
tion and found that although SCH increased in both
groups, pH decreased, and TEWL decreased in various
parts of the body. In two studies, skin condition scores
gradually increased in all groups, but the sunflower groups
had lower skin scores (ie, better skin condition) or increased
more slowly than the control group.20,21

Mixed or null results. In one of the studies, both pos-
itive and negative results were obtained;14 in another
study, no clinically significant results were found.13

Summers et al14 compared sunflower oil and mustard
oil, and reported that pH decreased rapidly in the first
week of life in the sunflower oil group, creating a protec-
tive acidic mantle on the skin. However, in the same
study, TEWL increased, and skin condition scores wors-
ened on days 1 to 14, followed by improvement on days
15 to 28. Cooke et al13 compared sunflower oil and olive
oil in their study. They found that although sunflower oil
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provided a significant improvement in SCH, it provided
less improvement in lipid lamella structure than the con-
trol group. The authors also reported that there were no
significant between-group differences in terms of TEWL,
pH, or skin condition scores. As a result, they advise cau-
tion when recommending an oil for neonatal skin until
further studies are conducted.
Negative results. Kanti et al6 found negative results

when comparing sunflower oil use with a control group.
In the sunflower oil group, pHdecreased, TEWL increased
significantly until day 11, and SCH decreased continu-
ously. They stated that SCH continued to decrease after
the oil applicationwas completed. In the light of these find-
ings, they conclude that sunflower oil might delay the de-
velopment of skin barrier functions in preterm neonates.

Studies Using Coconut Oil
All five studies using coconut oil in neonatal skin care re-
ported a positive effect on skin condition and/or skin
barrier functions.7,10–12,18 Konar et al10 concluded that the
coconut oil group had better skin integrity and earlier skin
maturation in comparisonwith the no-oil group. Similarly,
Nangia et al11 reported that coconut oil decreased TEWL
and improved skin integrity in very low birth weight neo-
nates without increasing colonization. Salam et al12 and
Strunk et al7 both conducted studies with preterm neo-
nates. They concluded that skin integrity was better in
the coconut oil group; no adverse effects were observed.
Khatun et al18 found better skin condition scores in the
coconut oil group than in the control group.

Studies Using Other Oils
Almond oil, olive oil, andmustard oil were used as com-
parison groups in three studies using sunflower oil,1,13,14

and one study compared sweet almond oil and an ISIO4
vegetable oil blend.19 Çağlar et al1 found that almond oil
use was associated with better SCH and skin condition
scores in comparison with standard skin care, and no ad-
verse effects were observed. In addition, the authors
found no significant difference between the groups using
sunflower oil and almond oil; they recommend the use of
almond oil in neonatal skin care. Vaivre-Douret et al19

compared sweet almond oil and ISIO4 vegetable oil
blend groups with placebo and control groups. The re-
ported that SCH was significantly better in the interven-
tion groups than the control groups, and no adverse
dermatologic events were observed.
Cooke et al13 investigated olive oil use, and reported no

between-group differences in TEWL, pH, and skin condi-
tion scores, but SCH was improved in the olive oil group
compared with the no-oil group. They emphasized that
the results overall were not clinically significant and, there-
fore, caution should be taken when recommending an oil
for neonatal skin until further studies are conducted.
ADVANCES IN SKIN & WOUND CARE • DECEMBER 2022 8

Copyright © 2022 Wolters Kluwer H
Summers et al14 investigatedmustardoil and sunfloweroil
use in their study. With mustard oil, TEWL increased and
skin integrity scores worsened on days 1 to 14 but improved
ondays 15 to 28.With the sunfloweroil group, pHdecreased
faster than it did in the mustard oil group. The authors
conclude that massage with sunflower oil might be bet-
ter for neonates born in underprivileged environments.

DISCUSSION
According to the literature, some frequently used oils,
particularly mustard oil and olive oil, may be harmful to
newborn skin.23,24 No favorable effects have been reported
for olive oil in studies conducted with both neonatal and
non-neonatal populations. Danby et al25 conducted a
study with adults to make inferences regarding sunflower
and olive oil use on neonatal skin. The authors found that
sunflower oil had a favorable impact on the skin; however,
the use of olive oil on the same participants damaged the
skin barrier. Thus, olive oil use was not recommended
for neonatal skin.25 InNepal and certain parts ofNortheast
India, mustard oil massage is a traditional practice for neo-
nates; however, the literature indicates it has the potential
to harm neonatal skin.23,26,27 Summers et al28 reported
that premature neonates who received mustard oil mas-
sage more frequently experienced skin irritation and
impaired skin barrier function in comparison with neo-
nates who did not receive mustard oil massage.
In this systematic review, results on sunflower oil var-

ied. In a study examining the effect of sunflower oil on
newborn skin condition scores, Karakoç29 concluded
that the skin condition scores in the sunflower oil group
were significantly better than those of the control group.
Similarly, another study30 found that patients treated
with sunflower oil showed statistically less dermatitis
than did patients treated with Johnson baby oil. Both in-
tervention groups had a better outcome than those in the
control group after 14 days.30 Some studies found that sun-
flower oil improves the barrier functions of the skin and
skin condition and does not have adverse effects.1,9,12 In
two other studies, sunflower oil groups had better skin
condition scores than did the control groups.20,21However,
the study by Kanti et al6 found that sunflower oil applica-
tion could delay maturation of the skin’s barrier functions
in preterm neonates. In another study comparing sun-
flower and mustard oils, TEWL increased in both groups.14

Cooke et al13 concluded that olive oil and sunflower oil im-
proved SCH; however, there was no significant difference
from the control group in terms of TEWL, pH, and skin
condition, and the study was not clinically significant.
If coconut oil is used for the skin, virgin coconut oil

(processed within 24 hours of harvest to avoid the for-
mation of fatty acids that may cause skin irritation)
should be used.31 In a systematic review examining the
effects of coconut oil on pretermneonates’ skin care, TEWL
WWW.ASWCJOURNAL.COM
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and infection rates decreased, growth and skin integrity
improved, and no significant adverse effects associated
with coconut oil applicationwere observed.32 In addition,
in a study investigating neonatal nurses’ perceptions of
topical coconut oil for very preterm infants, the vast ma-
jority of nurses (92%) felt that the application of coconut
oil improved the preterm infant’s skin condition.33 In the
studies investigating coconut oil use, the researchers con-
cluded that it improved skin condition,10–12,34 reduced
TEWL,11 and contributed to skin maturation.10 Moreover,
no adverse effects were observed.
Additional studies with higher levels of evidence are

required before making definitive recommendations on
the use of sunflower oil and coconut oil. However, it
may be appropriate to warn users about the potential ad-
verse effects of olive oil and mustard oil, although no de-
finitive statements can be made without further research.

CONCLUSIONS
Eleven of the studies included in this review concluded
that the oils used in the skin care of neonates effectively
improve the skin condition and barrier functions of the
skin, whereas three studies found negative or equivocal
results in neonatal skin. Although current evidence indi-
cates a potential benefit, because of the limited number
of studies on the subject, healthcare providers should eval-
uate oil use in terms of potential risks and benefits and
consider adverse effects. Existing study findings are not
sufficient to warrant policy changes in clinics; more
studies with higher levels of evidence are required. The
authors hope that this review encourages additional
research on this topic by making the gap in the subject
matter visible.•
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