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Original Article 

Sunflower seed oil for skin barrier repair in 

newborns: A systematic review and meta-analysis 

with biophysical parameters 

 

Introduction 

The skin barrier of newborns is immature. Thus, 

higher water absorption and desorption rate 

exhibit impairment of barrier function.
1
 

Mathanda et al. found that transepidermal water 

loss (TEWL) is higher in newborns than in 

adults and increased in younger gestational age.
2
 

Newborns have a thinner epidermal layer, as 

well as poor integrity, that contains fewer 

keratinocytes, and hence it produces less 
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Abstract Background The skin barrier in newborns is immature, and moisturizers may help repair the 

barrier. The recommended skincare products for newborns are those containing fewer ingredients. 

Hence, natural oil-like sunflower seed oil (SSO), free of chemical ingredients, is a cost-effective 

option. The aim of this study was thus to assess the efficacy of topical SSO to improve skin barriers 

in newborns. 

 

Methods  Online searching in Pubmed-MEDLINE, Scopus, EBSCO, Cambridge Core, ProQuest, 

Cochrane library, ClinicalTrials.gov, and Google Scholar databases found five relevant articles 

included in a systematic review (n=1,272 subjects), from which three articles are used in meta-

analysis (n=908 subject). 

 

Results  A meta-analysis showed that following a topical application of SSO, transepidermal water 

loss (TEWL) tended to lower than other moisturizers (standardized mean difference [SMD] −0.11, 

confidence interval [CI] 95%, −0.23 to 0.11, p=0.07, I2=0%), and it was not comparable to no 

moisturizer (SMD 0.09, CI 95%, −0.19 to 0.38, p=0.52, I2=0%). The stratum corneum hydration 

(SCH) was comparable to other moisturizers (SMD 0.03, CI 95%, −0.20 to 0.26, p=0.81, I2=0%), 

but it was significantly higher than no moisturizer (SMD 0.77, CI 95%, 0.48 to 1.06, p<0.00001, 

I2=0%). Qualitative analysis showed that SSO may reduce neonatal skin condition score. 

 

Conclusion A meta-analysis showed that topical application of SSO may act as a moisturizer and 

improve skin hydration, but it may not repair the barrier. SCH indicates that it increased 

significantly, which means the hydration improved. The TEWL analysis did not show supportive 

results for SSO compared to either other moisturizers or control; however, the qualitative analysis 

did show that SSO had a positive effect on the clinical condition. 
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antimicrobial peptide and natural moisturizing 

factor. Skin pH in newborns is also higher than 

in adults. Those differences lead to the 

malfunction of the newborn skin barrier.
1
 

 The skin barrier is immature, especially during 

the first week of life, and is considered one of 

the port d'entré for microorganisms, which then 

cause infection and sepsis in newborns.
3,6

 

Infection and sepsis cause high rates of 

morbidity, mortality and increase the risk of 

birth defects.
3,4

 In addition, they are the cause of 

death in newborns, with a total of 74,759 cases 

in the world in 2019. In Indonesia, these 

infections and sepsis were the cause of death in 

6,913 cases, which is 5.56% of total newborn 

deaths.
5
  

Skincare recommendation in newborns includes 

maintaining the skin barrier function. Clinical 

trials have shown that the use of moisturizers 

can help repair the skin barrier in newborns.
7,8

 

However, it should be noted that newborns have 

a higher risk of systemic toxicity caused by 

topical agents due to the disruption of the barrier 

itself and the body-to-surface area ratio 

compared to the larger body mass. Immature 

metabolism, excretion, distribution, and protein 

binding in infants also increase the risk of 

toxicity. It is estimated that newborn skin is 

exposed to 10 different skincare products in the 

neonatal period with 50 different chemicals. Not 

only can this trigger irritation, but it can also 

increase the risk of allergic contact dermatitis in 

infants.
9
 Thus, baby skincare products 

containing the fewest of basic ingredients are 

recommended. Currently, there are many 

hypoallergenic baby skincare products on the 

market, but they still have too many types of 

basic ingredients. The use of natural ingredients 

is a solution in choosing a skincare regimen, in 

this case, moisturizer, for newborns. 

Although not all-natural oils have a good effect, 

natural oil is one of the most widely used and 

easily available moisturizing ingredients.
10

 The 

ratio of oleic to linoleic acid in natural oils is 

thought to determine its function in repairing the 

skin barrier. Therefore, a positive effect is 

associated with a higher ratio of linoleic to low 

oleic acid.
10,11

 One of the natural oils with high 

levels of linoleic acid is sunflower seed oil 

(SSO).
12

 The other SSO advantages are 

availability and cost-effectiveness, especially in 

lower-middle-income countries, such as 

Indonesia. 

An objective assessment that is often used to 

assess the condition of the skin barrier is the 

measurement of TEWL. The TEWL is used to 

measure the evaporation of water from the skin. 

Stratum corneum hydration (SCH) is also 

assessed as another parameter by evaluating the 

water content in SK.
13-15

 This study aimed to 

assess the efficacy of SSO as a skin barrier in 

neonates, using TEWL and SCH as the main 

parameters. Other parameters found in the 

included studies were also assessed and used as 

considerations. Topical SSO is expected to be 

effective, and clinicians can consider its topical 

application as a cost-effective alternative therapy 

in managing skin barrier repair, especially in 

newborns. 

Methods 

This study was a systematic review and meta-

analysis, and it followed the Cochrane 

handbook
16

 and PRISMA statement
17

 as 

guidelines. Pubmed-MEDLINE, Scopus, 

EBSCO, Cambridge Core, ProQuest, Cochrane 

library, ClinicalTrials.gov, and Google Scholar 

were searched. Furthermore, reference lists of 

relevant publications and relevant literature 

reviews were searched to identify other eligible 

studies. Three reviewers conducted the literature 

search independently. The following terms were 

used for searching in PubMed-MEDLINE and 
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Cochrane: (("sunflower oil"[MeSH Terms]) 

AND "topical administration"[MeSH Terms]) 

AND "infant, newborn"[MeSH Terms]. Similar 

terms were used to search other databases. Cross 

references of relevant studies were examined to 

identify any additional studies. 

Study Selection and Data Extraction: Studies 

were selected based on the 2009 PRISMA 

flowchart.
17

 Abstracts of the citations obtained 

from the initial broad search were screened 

independently by three reviewers to identify 

potentially eligible studies. Full-text articles of 

these studies were then assessed for eligibility 

by them independently using the predefined 

eligibility criteria. Multiple publications from 

the same studies were included only if any 

additional information was available; otherwise, 

they were considered duplicates, and 

information was used only once. 

Eligibility criteria include clinical trials with 

newborn participants (in their first <96 hours of 

life), using SSO as an interventional arm. The 

primary outcomes for this study were TEWL 

and SCH. Data extraction was performed 

independently by three reviewers using The 

Cochrane Collaboration data collection form for 

RCTs only.
18

 Any disagreements in the paper 

selection and data extraction were resolved by 

consensus. 

Statistical Analysis: The meta-analysis was 

performed using the weighted mean of mean 

differences between the treatment and control 

groups. The Review Manager, Version 5.4.1, 

was used in the analysis. The I
2
 was used to 

calculate the heterogeneity of each outcome. If 

heterogeneity could not be found, data were 

analyzed using the fixed-effects meta-analysis. 

However, if heterogeneity was found (I
2 

>50%), 

random effect analyses were be used. When data 

were not available to enable pooling, a 

descriptive synthesis was performed. 

Assessment of risk of bias: The quality of 

evidence of each study was assessed using the 

Cochrane Risk of Bias Tool for Randomized 

Controlled Trials.
19

 

GRADE Evidence: The key information 

concerning the quality of evidence was assessed 

as per GRADE guidelines.
20

 All authors 

discussed and agreed with the GRADE 

allocation. 

Result 

Initial searching from databases yielded 119 

studies. After excluding duplicates, 14 relevant 

article titles were obtained. Their abstracts were 

then reviewed so that eight articles were 

excluded: one review article, five research 

articles not within the topic of this meta-

analysis, and two observational studies. Six full 

articles were assessed for eligibility, and one of 

them was excluded because it was a duplication 

(thesis) of another article (journal). Five research 

articles were used in qualitative and quantitative 

studies to assess the effectiveness of SSO on the 

skin barrier conditions of newborns.
6,21–24

 

Selection process is presented in Error! 

Reference source not found.. 

The total number of participants was 1272 

newborns. The characteristic of included studies 

is presented in Table 1. Kanti et al., 2017 

conducted a study on 50 term newborns and 

found that the SSO application three times a 

week for five weeks tended to decrease TEWL 

and significantly increase SCH. Comparable 

results were found in the baby lotion (L) group. 

This study had other relevant outcomes. Skin pH 

decreased significantly in both groups. Changes 

in sebum levels in this study were not significant 

in both treatment groups. Clinical skin condition 

assessed by the neonatal skin condition score 

(NSCS) showed a decrease, indicating 

improvement. However, skin topography 
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assessed by surface evaluation of living skin did   

Table 1 Characteristics of included studies. 

No 
Authors,  

Year 
Country  

Sample 

Size 
Population 

Study Arms 

Frequency Duration Interventional Arm Cont

rol 1st  2nd  

1 
Kanti et al., 

2017 
Germany 50 aterm 

sunflower 

seed oil 
baby lotion no 

Three times a 

week 
Five weeks 

2 
Cooke et 

al., 2016 

United 

Kingdom 
115 aterm 

sunflower 

seed oil 
olive oil yes twice a day Four weeks 

3 
Summers et 

al., 2019 
Nepal 995 

aterm and 

preterm 

sunflower 

seed oil 
mustard oil no ±4 times a day Four weeks  

4 
Caglar et 

al., 2020 
Turkey 90 preterm 

sunflower 

seed oil 
almond oil yes 

Four times a 

day 
Five days 

5 
Kanti et al., 

2014 
Germany 22 preterm 

sunflower 

seed oil 
no yes 

Every 3–4 

hours 
Ten days 

 

 

 
Figure 1 Flow diagram of study selection process following the PRISMA statement17. 
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Additional records 
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sources (n = 2) 

Records after duplicates 

removed  

(n = 95) 

Records screened 

(n = 14) 

Records excluded after 

abstract review (n = 8) 

5 articles not within 

the field of study 

1  review articles 

2  observational 

studies  

Full-text articles 
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 (n = 6) 

Full-text articles 
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(thesis – journal 

version) 

 

Studies included in 

qualitative synthesis 

 (n = 5) 

Studies included in 

quantitative synthesis 

(meta-analysis) 

(n = 3) 
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Figure 1 Meta-analysis of TEWL in newborn following SSO application compared to other moisturizers and control 

 

not show significant changes in both treatment 

groups.  

Cooke et al. (2016) included 115 term newborns 

in their study. An SSO application twice a day 

for four weeks did not provide a significant 

change in TEWL, but it caused a significant 

increase in SCH. The increase in SCH was 

higher in the SSO group and the olive oil group 

than the control group (C), which was not 
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applied to any emollient. However, there was no 

significant difference in pH reduction between 

the three groups. Another outcome of this study 

was lipid formation as assessed by ATR-FTIR  
 

 

 
 
Figure 2 Meta-analysis of SCH in newborn following SSO application compared to other moisturizers and control 

 

spectroscopy. Lipid formation was increased in 

all three groups, but this increase was lower in 

both treatment groups than in group C. Clinical 

skin condition assessed by the NSCS 

modification showed improved results in all 

three groups. 

Summers et al. (2019) conducted a study on 995, 

both preterm and term newborns. SSO 

application about four times a day for four 

weeks increased TEWL significantly and 

decreased pH significantly in this study. An 

increase in TEWL also occurred in the 

comparison group using mustard oil. However, 
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the TEWL measurement in this study was 

carried out at home with relative humidity 

conditions that tend to be high for TEWL 

measurement. Thus, this increase in TEWL may 

be due to sweat gland maturation. The decrease 

in pH was equal at the end of the study between  
 

 
Table 2 Risk of bias of included studies 
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Cooke et al. (2016) 
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Summers et al. 

(2019)        

Poor 

Caglar et al. (2020) 
       

Good 

Kanti et al. (2014) 
  

  

  

 

Poor 

 

the two groups, but the decrease in pH was 

faster in the SSO group. SK protein showed a 

decrease in both groups indicating an adaptation 

process in desquamation in normal newborns. 

The clinical condition of the skin appeared to 

worsen for erythema and rash until Day 14, but 

it decreased at the end of the study. 

Caglar et al. (2020) conducted a study on 90 

healthy premature newborns and found that 

water concentration in stratum corneum 

increased significantly after SSO application 

four times a day for five days compared to the 

control group (C). A similar result was obtained 

after the almond oil (AO) application. The 

NSCS remained low in SSO and AO groups but 

increased in C. Kanti et al. (2014) included 22 

term newborns, finding that when SSO was 

given every 3-4 hours for ten days, TEWL 

increased and SCH decreased significantly until 

Day 11. After ten days, SSO was discontinued, 

and TEWL decreased again, and SCH increased 

on Day 21. Meanwhile, in the control group, 

both TEWL and SCH values remained stable. 

The pH values tend to be stable in both groups. 

Sebum levels tended to be low or undetectable at 

baseline until the end of the study in both 

groups. The NSCS assessment in this study 

remained low with SSO application, whereas it 

increased in control groups. 

Meta-analysis was carried out following the 

studies by Kanti et al. (2017), Cooke et al. 

(2016), and Summers et al. (2019). The SCH, 

mentioned in Caglar et al. (2020), was the 

percentage of water concentration, not in 

arbitrary units. While the research of Kanti et al. 

(2014) was only provided in a boxplot. Meta-

analysis showed that after topical application of 

SSO, TEWL tended to lower than other 

moisturizers (standardized mean difference 

[SMD] −0.11, confidence interval [CI] 95%, 

−0.23 to 0.01, p=0.07, I
2
=0%, 3 RCTs with three 

anatomic region subgroups), and it was 
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comparable to no moisturizer (SMD 0.09, CI 

95%, −0.19 to 0.38, p=0.52, I
2
=0%, three 

anatomic region subgroups) (Figure 1). The 

SCH was comparable to other moisturizers 

(SMD 0.03, CI 95%, −0.20 to 0.26, p=0.81, 

I
2
=0%, three RCTs with three anatomic region 

subgroups), but significantly higher than no 

moisturizer (SMD 0.77, CI 95%, 0.48 to 1.06, 

p<0.00001, I
2
=0%, three anatomic region 

subgroups) (Figure 2). Qualitative analysis 

showed that the SSO application could reduce 

the neonatal skin condition score, as mentioned 

above. 

Kanti et al. (2014; 2017) did not provide 

important information such as random sequence 

generation, allocation concealment, and 

blinding. Furthermore, Kanti et al. (2017) stated 

missing data for SCH parameter for abdomen, 

and Cooke et al. (2016) has imbalanced drop out 

in study groups; thus risk of bias for incomplete 

outcome data was high for those studies. 

Summers et al. (2019) stated that they could not 

blind the personnel due to the different color and 

smells of the oil they used. They also measured 

TEWL at home with high relative humidity, 

contributing to the high risk of other biases. Risk 

of bias of included studies listed in Table 2. 

The quality of evidence of meta-analysis was 

assessed using GRADE. The TEWL outcome 

that compared SSO to other moisturizers was 

downgraded for imprecision due to wide CIs in 

each studies. The TEWL outcome that compared 

SSO to no moisturizer (control) group was 

downgraded for the same reason. The SCH 

outcome that compared SSO to either other 

moisturizers or control was downgraded for the 

risk of bias, due to incomplete data in one RCT. 

The GRADE assessment of meta-analysis is 

presented in Error! Reference source not found.. 

Discussion 

TEWL and SCH are objective measurements 

that assess the skin barrier, but ambient 

conditions may confound the result due to 

sweating. Ambient conditions suggested by the 

European Group of Efficacy Measurement of 

Cosmetics and other Topical Products (EEMCO) 

are to set the examination room with limited 

circulation at a temperature of 20°C–22°C ± 1°C 

with a relative humidity of <60%.
14

 Other 

literature mentions that humidity levels <10% 

can cause moisture loss in SK.
25

 In Summers et 

al. (2019), 45.6% of visits were carried out in 

humidity >80% with a mean relative humidity of 

75.1% ±13.2%, while two other studies included 

a meta-analysis in optimal humidity. 

The temperature setting in all of the studies was 

not categorized as optimal temperature for 

measurement. This is understandable 

considering the condition of neonates who easily 

fall into hypothermic conditions, especially if 

the room temperature is <20°C.
26

 The 

recommended room temperature for newborns 

according to the World Health Organization is 

25°C, and according to the International 

Consensus on Cardiopulmonary Resuscitation 

and Emergency Cardiovascular Care Science 

with Treatment Recommendations, it is 23°C–

25°C for term infants and >25°C for premature 

infants.
27–29

 With these recommendations for 

neonates, room temperature ranged 20°C–22°C 

± 1°C for measurement of skin biophysical 

parameters is difficult to achieve. However, to 

be more accurate, a minimal perspiration effect 

should be achieved in the measurement by 

setting the temperature to be the minimum 

temperature that the infant can tolerate with 

uniformly conditioned relative humidity, within 

10%–60%. 

Considering the improvement of the barrier, the 

expected result is a decrease in TEWL and an 

increase in SCH. The quantitative analysis found 

that TEWL decreased lower than other 
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moisturizers tested, but not significantly, and it 

was comparable with the control group. The 

SCH was comparable to other moisturizers, and 

it increased significantly higher than the control. 

Possible explanations for this condition are the 

improvement of the barrier accompanied by 

increased activity of sweat glands, hydrated skin 

due to the temporary effects of using 

moisturizers, eroded skin, acute dermatitis, and 

atrophic epidermis.
14

 The last three possibilities 

can be ruled out because no clinical condition 

was found. Erythema was found in Summers et 

al. (2019), but it did not correlate with an 

increase in TEWL because TEWL in this study 

was increased until the end of the observation, 

whereas erythema improved after Day 14. The 

quality of evidence shows that further research 

may have a significant impact on the possible 

effects and could change the likelihood.
20

 

The temporary hydrating effect of using 

moisturizers may have contributed to this 

finding. Several studies have distanced the 

treatment by measurement, and this is intended 

to avoid results that only describe the temporary 

effect of the remaining moisturizer applied. 

Kanti et al. (2017) gave a period of 12 hours, 

while Kanti et al. (2014) gave 3–4 hours from 

the last moisturizer and/or bath to measure skin 

function parameters. Caglar et al. (2020) 

discontinued the use of moisturizer 6 hours 

before the last measurement. According to the 

literature, after 8 hours, only 50% of the 

moisturizer remains on the surface of the skin.
11

 

In these studies, the measurement distance was 

still too close to the application of moisturizer, 

except in the study by Kanti et al. (2017). 

Increased activity of sweat glands is also still 

possible to cause this condition because as 

previously mentioned, sweat glands are active 

only after birth.
9
 This process is also influenced 

by environmental adaptation, environmental 

temperature, humidity conditions, and different 

skin morphology and physiology in 

newborns.
14,30

 The control group was expected 

to provide a proper comparison, was only 

obtained in 1 RCT with a relatively small 

number of participants. Thus, it is difficult to 

conclude that this sweat gland maturation does 

not cause unexpected TEWL value. 

 

The majority of subjects in the studies were in a 

reasonably good clinical skin condition at 

baseline, and only a few of them showed mild to 

moderate dry skin, scaling, or rash. The research 

of Kanti et al. (2017) and Cooke et al. (2016), 

who used term infants as research subjects, 

showed a decrease in score after treatment, 

which means an improvement in skin condition 

in all groups, including the control group in 

Cooke et al. (2016). Research by Caglar et al. 

(2020) and Kanti et al. (2014), who used 

premature infants as research subjects, showed a 

significant increase in the control group but not 

in the treatment group using natural oils. This 

indicates that the application of natural oils may 

provide a protective effect in premature infants, 

while it does not show any difference in term 

infants. 

However, this study had some limitations. 

Research article examining the effectiveness of 

SSO for skin barrier repair was still limited. One 

study had to be excluded because the authors 

only provided the data in boxplot and did not 

respond to correspondence. There were also 

differences in the ambient conditions of the 

included studies that did not meet the 

measurement standards; hence, it could be 

biased. 

In conclusion, the SSO application may improve 

skin hydration. The SCH indicated that 

hydration increased significantly. However, 

decrease in TEWL following SSO application 
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was not statistically significant than other 

moisturizers tested. There was also a minimal 

difference when SSO was compared with 

control. Hence, SSO may act as a moisturizer, 

but it may not repair the skin barrier. Sweat 

glands maturation may also confound the result 

due to assessment in unoptimized ambiance. 

However, the qualitative analysis showed that 

SSO administration also positively affected the 

clinical skin conditions. The GRADE 

assessment suggests that further research is 

required to conclude the effectiveness of SSO 

and other moisturizers applications as barrier 

repair. Further studies with TEWL measurement 

under adjusted ambiance temperature and 

humidity may help to minimize the confounding 

factor. A control group with a more significant 

number of participants will also be of benefit. 

References 

1. El-Atawi K, Elhalik M. Neonatal Skin Care. 

Pediatr Neonatal Nurs Open Access. 

2016;2(2):10–2.  

2. Mathanda TR, Bhat RM, Hegde P, Anand S. 

Transepidermal Water Loss in Neonates : 

Baseline Values Using a Closed-Chamber 

System. Pediatr Dermatol. 2016;33(1):33–7.  

3. Darmstadt GL, Badrawi N, Law PA, Ahmed 

S, Bashir M, Iskander I, et al. Topically 

applied sunflower seed oil prevents invasive 

bacterial infections in preterm infants in 

Egypt: A randomized, controlled clinical 

trial. Pediatr Infect Dis J. 2004;23(8):719–

25.  

4. LeFevre A, Shillcutt SD, Saha SK, Nawshad 

Uddin Ahmed ASM, Ahmed S, Azad 

Chowdhury MAK, et al. Cost-effectiveness 

of skin-barrier-enhancing emollients among 

preterm infants in Bangladesh. Bull World 

Health Organ. 2010;88(2):104–12.  

5. World Health Organization. Maternal, 

Newborn, Child and Adolescent Health and 

Ageing, Data Portal [Internet]. 2020 [cited 

2020 Oct 15]. Available from: 

https://www.who.int/data/maternal-

newborn-child-adolescent-ageing/indicator-

explorer-new/ 

6. Summers A, Visscher MO, Khatry SK, 

Sherchand JB, Leclerq SC, Katz J, et al. 

Impact of sunflower seed oil versus mustard 

seed oil on skin barrier function in 

newborns: a community-based, cluster-

randomized trial. BMC Pediatr. 

2019;19:512.  

7. Bartels NG, Scheufele R, Prosch F, Schink 

T, Proquitte H, Wauner RR, et al. Effect of 

Standardized Skin Care Regimens on 

Neonatal Skin Barrier Function in Different 

Body Areas. Pediatr Dermatol. 

2010;27(1):1–8.  

8. Blume-Peytavi U, Hauser M, Stamatas GN, 

Pathirana D, Bartels NG. Skin Care 

Practices for Newborns and Infants : Review 

of the Clinical Evidence for Best Practices. 

Pediatr Dermatol. 2012;29(1):1–14.  

9. Hunt R, Chang MW, Shah KN. Neonatal 

Dermatology. In: Kang S, Amagai M, 

Bruckner AL, Enk AH, Margolis DJ, 

McMichael AJ, et al., editors. Fitzpatrick’s 

Dermatology. 9th ed. New York: McGraw-

Hill; 2019. p. 1727–49.  

10. Karagounis TK, Gittler JK, Rotemberg V, 

Morel KD. Use of ―natural‖ oils for 

moisturization : Review of olive, coconut, 

and sunflower seed oil. Pediatr Dermatol. 

2018;1–7.  

11. Purnamawati S, Indrastuti N, Danarti R, 

Saefudin T. The role of moisturizers in 

addressing various kinds of dermatitis: A 

review. Clin Med Res. 2017;15(3–4):75–87.  

12. Seiler GJ, Gulya TJ, Crop N. Sunflower : 

Overview. In: Wrigley C, Corke H, 

Seetharaman K, Faubion J, editors. 

Encyclopedia of Food Grains. 2nd ed. 

Amsterdam: Elsevier Ltd.; 2016. p. 247–53.  

13. Baumann L. Cosmeceuticals and Skin Care 

in Dermatology. In: Kang S, Amagai M, 

Bruckner AL, Enk AH, Margolis DJ, 

McMichael AJ, et al., editors. Fitzpatrick’s 

Dermatology. 9th ed. New York: McGraw-

Hill; 2019. p. 3803–19.  

14. Berardesca E, Loden M, Serup J, Masson P, 

Rodrigues LM. The revised EEMCO 

guidance for the in vivo measurement of 

water in the skin. Ski Res Technol. 

2018;24(3):351–8.  

15. Kubo A, Amagai M. Skin Barrier. In: Kang 

S, Amagai M, Bruckner AL, Enk AH, 

Margolis DJ, McMichael AJ, et al., editors. 

Fitzpatrick’s Dermatology. 9th ed. New 

York: McGraw-Hill; 2019. p. 206–31.  

16. Higgins JPT, Thomas J, editors. Cochrane 

Handbook for Systematic Reviews of 

Interventions version 510 [Internet]. The 



Journal of Pakistan Association of Dermatologists. 2022;32(1):85-95. 
 

 95 

Cochrane Collaboration; 2011. Available 

from: www.training.cochrane.org/handbook 

17. Moher D, Liberati A, Tetzlaff J, Altman 

DG. Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses: 

The PRISMA Statement. J Clin Epidemiol. 

2009 Oct;62(10):1006–12.  

18. Higgins JPT, Thomas J. Collecting data - 

form for RCTs only. In: Higgins JPT, 

Thomas J, editors. Cochrane Handbook for 

Systematic Reviews of Interventions 

Version 510 [Internet]. The Cochrane 

Collaboration; 2011 [cited 2020 Sep 30]. 

Available from: 

https://training.cochrane.org/data-collection-

form-rcts 

19. Higgins JPT, Altman DG, Gotzsche PC, 

Juni P, Moher D, Oxman AD, et al. The 

Cochrane Collaboration’s tool for assessing 

risk of bias in randomised trials. BMJ. 2011 

Oct 18;343(oct18 2):d5928–d5928.  

20. Guyatt G, Oxman AD, Akl EA, Kunz R, 

Vist G, Brozek J, et al. GRADE guidelines: 

1. Introduction—GRADE evidence profiles 

and summary of findings tables. J Clin 

Epidemiol. 2011 Apr;64(4):383–94.  

21. Kanti V, Grande C, Stroux A, Bührer C, 

Blume-Peytavi U, Bartels NG. Influence of 

Sunflower Seed Oil on the Skin Barrier 

Function of Preterm Infants: A Randomized 

Controlled Trial. Dermatology. 

2014;229:230–9.  

22. Caglar S, Yildiz GK, Bakoglu I, Salihoglu 

O. The Effect of Sunflower Seed and 

Almond Oil on Preterm Infant Skin: A 

Randomized Controlled Trial. Adv Ski 

Wound Care. 2020;33(8):1–6.  

23. Cooke A, Cork MJ, Victor S, Campbell M, 

Danby S, Chittock J, et al. Olive oil, 

sunflower oil or no oil for baby dry skin or 

massage: A pilot, assessor-blinded, 

randomized controlled trial (the oil in baby 

skincare [observe] study). Acta Derm 

Venereol. 2016;96(3):323–31.  

24. Kanti V, Günther M, Stroux A, Sawatzky S, 

Henrich W, Abou-Dakn M, et al. Influence 

of sunflower seed oil or baby lotion on the 

skin barrier function of newborns: A pilot 

study. J Cosmet Dermatol. 2017;00:1–8.  

25. White-Chu EF, Reddy M. Dry skin in the 

elderly: Complexities of a common problem. 

Clin Dermatol. 2011;29(1):37–42.  

26. Bhatt DR, White R, Martin G, Van Marter 

LJ, Finer N, Goldsmith JP, et al. 

Transitional hypothermia in preterm 

newborns. J Perinatol. 2007;27:S45–7.  

27. Wyllie J, Bruinenberg J, Roehr CC, Rüdiger 

M, Trevisanuto D, Urlesberger B. European 

Resuscitation Council Guidelines for 

Resuscitation 2015. Section 7. Resuscitation 

and support of transition of babies at birth. 

Resuscitation [Internet]. 2015;95:249–63. 

Available from: 

http://dx.doi.org/10.1016/j.resuscitation.201

5.07.029 

28. Jia YS, Lin ZL, Lv H, Li YM, Green R, Lin 

J. Effect of delivery room temperature on 

the admission temperature of premature 

infants: A randomized controlled trial. J 

Perinatol. 2013;33(4):264–7.  

29. Trevisanuto D, Testoni D, de Almeida MFB. 

Maintaining normothermia: Why and how? 

Semin Fetal Neonatal Med. 2018;23(5):333–

9.  

30. Raone B, Raboni R, Rizzo N, Simonazzi G, 

Patrizi A. Transepidermal water loss in 

newborns within the first 24 hours of life: 

Baseline values and comparison with adults. 

Pediatr Dermatol. 2014;31(2):191–5.  

 

 

 

 
 


